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Preface

This book has one purpose: to take a player who knows the rules and turn them into a genuinely
competitiveNo-Limit Hold’em player— someone who understands the game at the level of ranges,
equilibrium, and expected value, and who can also read opponents and play the player when
the math leaves room to.

Most poker books pick a side. The “math” books teach you game-theory-optimal (GTO) play and
treat psychology as superstition. The “feel” books teach you tells and table image and wave their
hands at the math. Both are half a player. The truth is that GTO and exploitative play are not
rivals — they are two gears of the same engine. GTO is your default: a baseline of unexploitable,
theoretically sound play that guarantees you never bleedmoney to better players. Exploitative play
is how you actually win money: by detecting where opponents deviate from the equilibrium and
attacking those mistakes deliberately. You need the first to be safe and the second to be dangerous.
This book builds both, in that order, and then teaches you when to switch gears.

Who this is for

You know the basics — hand rankings, position, how a betting round works. You do not need to
know what minimum defense frequency is, how a solver builds a range, or why a blocker matters.
By the end, you will use all three fluently.

The book covers both major formats — cash games and tournaments — and both environments
— live and online — because a complete player moves between them and the strategic differences
(ICM, stack depth, population tendencies, the availability of tells vs. HUD data) are exactly where
edges are won and lost. Where strategy diverges by format or environment, the text says so explic-
itly.

How the book is built

It is organised as a deliberate progression, not a grab-bag:

• Part I — Foundations & Mindset orients you: the landscape, a tight fundamentals refresher,
and the central GTO-vs-exploitative framework that everything else hangs on.

• Part II—TheMathematics of Poker gives you the non-negotiable numbers: equity, pot odds,
EV, combinatorics, minimum defense frequency, optimal bluff ratios, and variance. This is
the language the rest of the book is written in.
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How to use it

• Part III — GTO Foundations builds equilibrium play from preflop ranges through river de-
cisions, then demystifies solvers.

• Part IV—Exploitative Play iswhere you learn to play the player: profiling opponents, reading
population tendencies, using HUD stats, and choosing the adjustment that prints money
against each leak.

• Part V — Hand Reading is treated as the core skill it is: a repeatable method for narrowing
an opponent’s range street by street until you practically see their cards.

• Part VI—The Psychological Game is the heart of the book formany players: the psychology
of bluffing, leveling and metagame, table image, live tells, and the mental game (tilt, focus,
and protecting your A-game).

• Parts VII & VIII specialise the strategy for tournaments (including ICM and final tables)
and cash games (including live and online specifics).

• Part IX — Building the Player is the meta-game of improvement: a study methodology,
bankroll management, game selection, leak-finding, and a structured programme to actually
get better.

• Part X is your training ground and reference: drills, quizzes, charts, and a glossary.

How to use it

Read Parts I–II in order; they are load-bearing. After that, you can follow the path or jump to what
you need — but do not skip the math, and do not skip hand reading. If your two weakest areas
are hand reading and the psychological game, read Parts V and VI slowly and twice, and do the
drills in Part X against your own recent sessions.

A note on honesty throughout: poker is a game of incomplete information and long-run variance.
No book makes you a winner in a weekend; an edge is built over thousands of hands of study
and deliberate practice. What this manuscript gives you is the complete map — the concepts, the
numbers, the reads, and the training structure — so that the hours you put in compound instead
of plateauing.

A note on play: gamble within a bankroll you can afford to lose, treat poker as a skill to be studied
rather than a way to make rent, and respect the variance. The players who last are the ones who
stay rational when the cards do not cooperate.

Now shuffle up.
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Part I.

Part I — Foundations & Mindset
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1. The Landscape: Variants, Formats, Live vs
Online

By the end of this chapter you will be able to identify which form of No-Limit Hold’em you are sitting down
to play and explain how that choice reshapes what counts as correct strategy.

Before you can study hand reading, ranges, or the psychological battle that runs underneath every
decision, you have to knowwhich game you are actually sitting down to play. “No-Limit Hold’em”
is not one game. It is a family of related games whose surface rules are nearly identical but whose
strategic centers of gravity could not be further apart. A move that prints money in a deep-stacked
cash game can end your tournament in a single hand. A read that is gold against a live recreational
player is worth almost nothing against a pool of online regulars who are all running the same
software you are.

This chapter maps that terrain. By the end you should be able to place any seat you sit in along
three axes (cash versus tournament, live versus online, and the format and speedwithin each) and
understand how those coordinates change what “good play” even means. We will also pin down
the most important and least glamorous question in the whole book: what does it actually mean
to be a winning player, and how big an edge can you realistically expect?

1.1. The two great branches: cash and tournament

Everything in No-Limit Hold’em descends from one fork in the road. Either the chips in front
of you are money (cash games, also called ring games), or they are tournament chips that only
convert to money according to a payout structure (tournaments). This single distinction drives
almost every strategic difference that follows.

1.1.1. Cash games: chips are cash

In a cash game, every chip on the table equals a fixed amount of real money. A $1/$2 No-Limit
game has a $1 small blind, a $2 big blind, and you typically buy in for somewhere between 50 and
200 big blinds. The defining features:

• You can rebuy at any time. Lose your stack, reach into your pocket, reload to the maximum.
There is no “elimination.”

• Blinds never rise. The $2 big blind at noon is still the $2 big blind at midnight.
• You can leave whenever youwant. Pick up your chips, cash out, go home. Your stack is your

money.
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1. The Landscape: Variants, Formats, Live vs Online

• Stack depth is roughly constant. Good players keep their stacks near the maximum (often
100bb), topping up whenever they drop below it (e.g., after losing a pot), so they always
cover the other deep stacks.

Because chips equal money linearly, the math is clean: a chip won is worth exactly as much as a
chip lost. This means you should make every decision to maximize your expected value in chips,
full stop. If a call shows a profit of even a fraction of a big blind on average, you take it. There is
no hidden penalty for risking your stack, because you can always reload.

Key idea

In cash games, chip EV is money EV. Your only job is to find spots where, averaged over all
the ways the hand can play out, you win more than you put in. Survival has no independent
value; a stack lost is simply reloaded. This is why cash strategy is the “purest” form of poker
theory and why most solver study starts here.

1.1.2. Tournaments: chips are not cash

A tournament works differently. Everyone buys in for the same amount, receives the same starting
stack of non-cashable tournament chips, and plays until one player has themall. You cannot reload
after the early “re-entry” or “rebuy” period ends; once your chips are gone, you are out. The
blinds, and in almost all modern structures the antes, rise on a timer (e.g., every 15–30 minutes
online, every 30–60 minutes live), relentlessly compressing everyone’s stack depth as measured in
big blinds. And only a fraction of the field, typically the top 10–15%, gets paid, with the prize pool
concentrated heavily at the very top.

This produces several non-negotiable strategic consequences:

1. Rising blinds and antes force action. A 100bb stack at the start can be a 20bb stack two hours
later without your having lost a single chip, simply because the blinds increased fivefold. You
cannot wait for premium hands; the structure itself pushes you to accumulate chips or perish.
It is not only the blinds that climb: nearly every modern tournament also posts an ante each
hand, and most now use a big-blind ante (a single ante paid by the player in the big blind
that covers thewhole table). Antes inflate the size of every preflop pot before anyone looks at
their cards, which raises the reward for stealing and sharpens the incentive to open, re-steal,
and apply pressure. They also drain chips faster each orbit, so effective stack depth shrinks
more quickly than the blind level alone would suggest.

2. Stack depth is a moving target. Over a single tournament you will play deep-stacked poker
(100bb+), mid-stack poker (30–50bb), short-stack/push-fold poker (under ~15bb), and ev-
erything in between. Each regime has its own correct strategy. We’ll return to this.

3. Survival has real value. Because being eliminated ends your chance at the prize pool, the
chips you would lose are worth more than the chips you would win; each additional chip is
worth less than the one before it. This is the heart of ICM. The principle is broader than the
all-in-for-your-life case: evenwhen yourwhole stack is not at risk, near a pay jump amarginal
chip-EV gain can still be money-EV-negative. ICM pressure shapes every decision near a pay
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1. The Landscape: Variants, Formats, Live vs Online

jump (thin value bets, light calls, loose steals, flat calls out of position), not only the spots
where you can be eliminated.

1.1.3. ICM: why a tournament chip is not worth a tournament chip

ICM stands for the Independent Chip Model. It is the standard mathematical tool for converting a
tournament chip stack into its real-money equity given the remaining payouts. The crucial insight
it encodes is non-linearity: in a tournament, chips have diminishing marginal value. Doubling your
stack does not double your equity, because the chips you win are worth less (per chip) than the
chips you risk to win them.

Consider a classic illustration. Five players remain in a satellite that pays the top four an identical
seat; fifth place gets nothing. You have a comfortable stack that covers the short stack’s all-in.
Should you call as a slight favorite, say 55%, against that short stack? In chip-EV terms, calling is
profitable. In ICM terms it can be a catastrophe. Because you cover the villain, calling does not put
your own tournament life at risk on this hand; what it risks is chips you don’t need to reach a seat. Fold,
and the shorter stacks are overwhelmingly likely to bust before you, locking up your seat for free.
Call and lose, and you convert a near-certain seat into a live contest. You decline the 55% gamble
because a bigger stack wins you the same seat, so the chips you’d win are nearly worthless while
the chips you’d risk carry far more real-money (ICM) value than the gamble returns. This is also
why the standard satellite play is to let the short stacks collide and bust each other while you fold
your way in.

Key idea

ICM means chip EV and money EV come apart. Near a pay jump (the bubble, a final-table
ladder, a satellite cutoff) the correct play is often to decline chip-profitable gambles to protect
your equity, and to attack opponents who themselves cannot afford to gamble. A move that is
mandatory in a cash game can be a clear money-losing error in a tournament, and vice versa.

Common mistake

Treating a tournament like a deep cash game and “playing for stacks” with marginal hands
on the bubble. Stacking off 100bb-style with top pair when you’re 25bb deep on a money
bubble ignores the enormous real-money cost of busting. Conversely, players who grind one
format and dabble in the other often import thewrong instincts: cash players gamble toomuch
in ICM spots, and tournament players play far too tight and passive when they sit in a cash
game where there is no bubble to fear.

1.1.4. Tournament sub-formats: MTT vs SNG

Within tournaments, two broad shapes matter:
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1. The Landscape: Variants, Formats, Live vs Online

• MTTs (Multi-Table Tournaments). Large fields (dozens to tens of thousands of entrants)
playing down to a singlewinner overmanyhours. Top-heavy payouts (thewinnermight take
18–25% of a prize pool that pays 15% of the field). MTTs are among the highest-variance of
the traditional formats: you can play flawlessly for eight hours and min-cash, or bust 50 in
a row and then bink a score that covers all of them. Long-run results are measured over
thousands of tournaments, not hundreds.

• SNGs (Sit-and-Goes). Tournaments that start when a fixed number of seats fill rather than
at a scheduled time. They come in two strategically distinct shapes. The classic single-table
SNG (9- or 6-max, paying the top 2–3 spots) has small fields and flat payouts, so its vari-
ance is meaningfully lower than an MTT’s. It is ICM-intensive almost from the first hand
and rewards disciplined push-fold and bubble play, with thinner edges and faster structures.
Modern online play, however, is dominated by spin/lottery SNGs: 3-handed, ultra-fast, and
effectively winner-take-all, with a randomized prize pool that occasionally explodes to hun-
dreds or thousands of times the buy-in. That combination of winner-take-all payouts and a
jackpot multiplier makes spins very high variance, frequently exceeding even MTT variance.

1.2. Live versus online: same rules, different sport

The cash/tournament axis defines themath. The live/online axis defines the information environment,
the pace, and the opposition, and those differences are so large they essentially make live and online
into different sports played with the same deck.

1.2.1. Pace and volume

The single biggest practical difference is hands per hour.

Setting Approx. hands/hour Notes

Live home game (manual
shuffle)

20–25 No dealer; players shuffle, deal,
and handle chips themselves

Live casino (dealer +
auto-shuffler)

30–35 Best case live; a pro dealer and a
pre-shuffled second deck keep
play moving

Online, single table 60–100 Auto-dealing, betting timers
Online, multitabling (e.g., 4
tables)

250–400+ Linear scaling per table

Online, fast-fold pools (e.g.,
Zoom-style)

200–250 per table You’re moved to a new table the
instant you fold

A live player might see 30 hands an hour. An online grinder running a modest four tables sees ten
times that. This has enormous downstream effects: online players reach the long run far faster,
but they also have far less time per decision and must lean on heuristics and software rather than
in-the-moment soul-reading.
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1.2.2. Information: physical tells vs HUD data

This is the difference that most directly feeds the two skills you most want to develop.

Live, your information is physical and behavioral. You can see your opponent’s hands shake when
they have the nuts, watch how they cut out a bet, hear the change in their breathing, notice that they
reach for chips before it’s their turn, or clock that they always glance at their stack when they’re
about to bluff. These reads are powerful but probabilistic and player-specific: a tell that screams
“weak” from one player means nothing from the next, and the best live players actively reverse
and mask their patterns. (We devote an entire later chapter to hand reading and another to the
psychological game; this is where those skills earn their keep.)

Online, you get zero physical information but a flood of statistical information. Tracking software
(a “HUD,” or heads-up display) overlays each opponent’s historical tendencies on the table in real
time, computed from hands you’ve played against them. The core stats:

• VPIP (Voluntarily Put $ In Pot): how often a player enters a pot. A typical solid 6-max reg
sits around the low-to-mid 20s in percent; recreational players are often 35%+.

• PFR (Pre-Flop Raise): how often they raise pre-flop. For a tight-aggressive reg this trails
VPIP by only a few points (e.g., 22/19); a large gap (e.g., 40/8) screams a passive, calling-
station recreational player.

• Other common stats include 3-bet % (how often a player makes the first re-raise before the
flop), fold-to-3-bet, c-bet% (continuation-bet frequency: howoften the preflop raiser bets the
flop), fold-to-c-bet, and aggression frequency, plus dozens more for the dedicated grinder.

These numbers are population- and sample-dependent, so treat the figures above as rough guides,
and remember that small samples lie. A “65% fold to 3-bet” over 12 hands tells you almost noth-
ing.

An important 2026 caveat: the rich-HUD environment described above applies only where track-
ing is actually permitted. Many of today’s major sites now ban third-party HUDs outright, and
several, including the largest networks, seat players at anonymous or temporary-alias tables where
no persistent opponent history can be built. On those sites a historical HUD simply does not exist.
Your reads revert to in-session observation (bet-timing, sizing, bet-sequencing, andwhatever basic
table stats the site surfaces), much as a live player works from behavior, only without the physi-
cal tells. That narrows online’s statistical-information advantage but does not erase it: you still
reach a useful read faster than live, you just build it within the session rather than from a lifetime
database.

Common mistake

Trusting a HUD stat over a tiny sample. Early in a session your reads on a new opponent
are dominated by noise; a 3-bet% computed from 8 hands is essentially random. Equally,
live players over-weight a single dramatic tell (“his hand shook, he must be strong”) while
ignoring the player’s overall range and the board. Both errors share a root cause: mistaking
a noisy signal for a reliable read. Weigh every read as evidence rather than treating it as a
verdict.
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1.2.3. Rake and the time charge

Poker roomsmakemoney by taking a cut. How they take it differs by venue and quietly determines
whether a game is beatable at all.

• Online cash and most tournaments use a percentage rake: typically around 5% of each cash
pot up to a capped maximum (the cap is what makes higher stakes relatively cheaper), and
a tournament fee tacked onto the buy-in (e.g., a “$50+$5” tournament rakes $5).

• Live cash is usually either a percentage drop (e.g., 10% up to a $5–$8 cap per pot, much
heavier than online) or a time charge (“time”), where each player pays a fixed fee per half
hour (say $6–$14) regardless of how many hands are dealt.

The time charge interacts brutally with live’s slow pace. If you pay $10 per half hour and see 15
hands in that time, you’re paying roughly $0.67 per hand just to sit there, before you’ve put a chip
in a pot. At low live stakes the rake or time charge can be a larger drag on your winrate than at
comparable online stakes, a fact many live players never properly account for.

Key idea

You don’t beat the players; you beat the players by more than the rake. Rake is the house’s
guaranteed share of every dollar that crosses the table. Your true edge is your edge over your
opponents minus what the house extracts. In a soft but heavily raked low-stakes live game,
or a high-rake micro online game, the rake can convert a small skill edge into a long-run loss.
Always measure your edge net of rake.

But rake is only one side of the ledger. Most sites and rooms return a portion of what you pay
through rakeback, VIP, and loyalty programs, and large guaranteed MTTs occasionally overlay,
meaning the guarantee exceeds the prize pool the entries actually funded and the field gets free
equity. The figure that truly matters is therefore your rake net of rewards. This is not a rounding
error: at micro and low stakes online, where edges are thin and rake is proportionally heavy, a large
fraction of grinders are roughly break-even at the tables and profit only from rakeback and loyalty
rewards. Fold those rewards into any honest winrate calculation, exactly as you fold in the rake. A
player who ignores rakeback will badly misjudge whether their game is actually beatable.

1.2.4. Player-pool softness and multitabling

The reason many serious players still prefer live despite the slow pace and heavy rake is simple:
the games are softer. Live poker attracts recreational players (people there for a night out, tourists,
gamblers), and the friction of physically traveling to a casino keeps the dedicated, study-hardened
grinders relatively scarce, especially at low stakes. Reads are deeper because you face the same
opponents for hours.

Onlinepools are, on average, tougher and getting tougher: the best playersmultitable, use tracking
software, study with solvers, and the population’s baseline competence has risen for two decades.
But online offers the decisive advantage of volume. Multitabling lets a winning player turn a thin
per-hand edge into a large hourly rate by simply playing far more hands. The trade-off is direct:
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more tables raise your hourly volume but lower your edge per table, because divided attention
means you read situations less deeply and exploit less. The optimal table count is the one that
maximizes (winrate per table) × (tables), not the maximum you can physically click.

1.3. What does “winning” actually mean?

If you take one practical lesson from this chapter, make it this: poker results are noisy, and you
cannot evaluate yourself (or set realistic goals) without the right yardsticks and a respect for the
long run.

1.3.1. Cash: bb/100

The standard cash-game winrate metric is big blinds won per 100 hands, written bb/100. (Many
trackers use “bb” to mean the big blind; some older conventions use “BB” for big bets = two big
blinds, so know which your software means.) Rough, honest benchmarks for a player who is
genuinely beating their game, net of rake:

• A small but real winrate is on the order of a few bb/100.
• A strong winrate at mid stakes might be 5–10 bb/100.
• Anything sustained above ~10 bb/100 over a serious sample usually means you are crushing

a very soft game or your stakes are low relative to your skill; it rarely persists as you move
up.

The brutal companion fact is variance. The standarddeviation inNo-LimitHold’em cash is roughly
80–100 bb/100. That number dwarfs the winrate. The consequence: a genuinely winning player
can run below break-even over tens of thousands of hands through nothing but variance. Meaningful
confidence in a cash winrate takes hundreds of thousands of hands.

1.3.2. Tournaments: ROI and ITM

For tournaments, two metrics matter:

• ITM% (In The Money): the fraction of tournaments in which you reach the paid places.
Because typically only ~15% of a field cashes, even excellent MTT players post ITM rates
only modestly above the field average, and chasing a high ITM by playing scared actually
lowers your profit, because the money is at the top.

• ROI (Return On Investment): total profit divided by total buy-ins (including fees), as a
percentage. This is the real measure of MTT skill. A solid online MTT reg might run a long-
term ROI in the low double digits (e.g., 10–20%); live MTTs, with their softer fields, can
support higher ROIs but come with far smaller samples.
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Tournament variance makes cash variance look gentle. Top-heavy payouts mean your results are
dominated by rare deep runs. Downswings of 100–200+ buy-ins are normal for winning MTT
players, and a meaningful read on your ROI requires thousands of tournaments. This is why
bankroll requirements for MTTs are measured in hundreds of buy-ins, not the 20–40 typical for
cash.

Common mistake

Judging your skill (or your strategy changes) by short-term results. “I switched to a more
aggressive 3-betting range and lost four buy-ins, so it must be wrong” is statistically mean-
ingless reasoning. In a game with a standard deviation near 100 bb/100, four buy-ins is noise.
Evaluate decisions by their logic and EV, and evaluate results only over samples large enough
to overcome variance. Outcome and decision quality are only loosely correlated in the short
run.

1.3.3. Where edges come from today, and realistic expectations

The modern game is more studied than ever, so it’s worth being clear-eyed about where a compet-
itive edge actually lives in 2026:

1. Fundamentals executed consistently. Most players, even “regulars,” leak EV constantly —
tilting, mis-sizing, over-folding to aggression, paying off too light. Solid, disciplined, fatigue-
resistant fundamentals beat most of the population by themselves.

2. Exploitation. GTO (Game Theory Optimal) play is unexploitable, but it is not maximally prof-
itable against opponents who make mistakes, and everyone makes mistakes. The largest
edges come from correctly reading how a specific opponent or pool deviates from balanced
play and deviating in response: value-betting thinner against a station, bluffingmore against
a nit, declining ICM gambles against players who can’t fold. This is the “play the player”
thread that runs through the whole book.

3. Game selection. The single highest-EV skill in poker is choosing soft games. A mediocre
player in a great game beats a great player in a tough game. Table selection, seat selection,
and stake selection are not optional extras; they are core strategy.

4. Mental game and stamina. Over the volume required to realize an edge, the player who tilts
least, quits worst games soonest, and keeps deciding clearly in hour six wins. We treat this
at length later; for now, simply file it as a genuine, durable source of edge.

Realistic expectations: for a dedicated, studying player, beating low-to-mid stakes for a solid win-
rate is achievable; turning that into a livelihood requires volume, bankroll discipline, and tolerance
for swings that would unnerve most people. Poker is a game of small edges magnified by repeti-
tion. You are not trying to win every hand or every session; you are trying to make better decisions
than your opponents, again and again, and let the long run pay you.
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1.4. A worked example: the same hand in two formats

Let’s make the cash/tournament gulf concrete with a single decision.

The situation. It folds to the player on the button (BTN, the seat one to the right of the blinds,
which acts last after the flop), who opens to 2.5bb. You’re in the big blind (BB) with A♠Q♦, and
effective stacks (the shorter of the two stacks in play, which caps how much money can actually
go in) are 25bb. The BTN is a competent, aggressive regular. You 3-bet to 10bb, the BTN moves
all-in for 25bb, and the action is back on you. Calling costs another 15bb to win a final pot of ~50bb
(50.5bb once you count the dead small blind), so you need roughly 30% equity to call profitably
in chips. Your equity depends heavily on which reg you’re facing. Against a sensible, balanced
25bb shoving range whose jam includes a healthy share of bluffs (broadly, big pairs, AK/AQ, plus
suited-ace and broadway semi-bluffs), A♠Q♦ runs roughly 38–43%, comfortably above the ~30%
the pot odds demand. Against a value-heavy, nittier reg who jams few or no bluffs, essentially
{AA, KK, QQ, AK}, the picture flips. Your blockers help (holding the A♠ removes a chunk of
his AA and AK combos), but A♠Q♦ is dominated or a clear underdog across that whole range:
combo-weighted, you hold only about 25% equity, and even if he widens to include JJ/TT it climbs
to just ~29–32%. That sits at or below the ~30% the pot odds demand, so against a genuine no-
bluff nit the call is marginal at best and can be slightly chip-losing. The conclusion is therefore not
opponent-independent: the call is robustly +EV in chips against the balanced, bluff-laden jam, but
close to losing against the pure-value nit. Even before we add a single drop of ICM, the chip-EV
read already depends on the player.

In a cash game, against that aggressive reg’s bluff-laden jam this is an easy call, close to auto-
matic. Chips are money; with ~38–43% equity you sit well over the required ~30%, so you call and
reload if it doesn’t go your way. Folding here would be a clear, money-losing leak. (Against a pure
value-jamming nit the call is far closer to break-even, but that reflects the opponent, not the cash
format.)

In a tournament, it depends entirely on the context:

• EarlyMTT, deep field, no bubble pressure. ICM is negligible this far from the money (your
stack’s chip value and money value are nearly linear), so you should play it almost exactly
like the cash hand and call.

• On the money bubble, or near a steep pay jump, with several shorter stacks at other tables
about to bust. Now ICM bites. The chips you’d win are worth less than the chips you’d lose
(busting forfeits all your equity right before a pay jump you were likely to reach), so the
required real-money equity to call rises above the ~30% the chip odds demand. How far it
rises depends on the pay structure. A regular MTT min-cash bubble is a relatively gentle
pay jump (the min-cash is often only ~1.5x the buy-in), which typically nudges the required
equity into the high-30s to low-40s. Since A♠Q♦’s chip equity sits in that same range, the
hand becomes a close, marginal decision: a call against a bluff-laden jam, a fold against a
value-heavy one, rather than an obvious fold. It is in satellites (where every survivor wins
the same seat, so chips above the bubble are nearly worthless) and in very steep pay-jump
spots (a final-table ladder, a super-satellite cutoff) that the required equity climbs well past
45%. There, folding a hand this strong despite good chip odds is the disciplined, clearly
correct play, because survival is worth far more than the chips on offer.
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Same two cards, same board-less all-in, same pot odds. The cash player calls without thinking. The
tournament player first has to ask where in the structure am I, and what is survival worth right now?
The answer may point the opposite way. That question, in a thousand forms, is what separates the
formats.

Drill

For one week, before every session, write down on a single line: (1) the format (cash / SNG
/ MTT), (2) live or online, (3) your effective stack in big blinds, and (4) the dominant force
on your decisions right now: chip EV (cash, or an MTT far from the money) or ICM/survival
(bubble, final table, satellite). Then, after any all-in or near-all-in decision, note whether you
reasoned in chip EV or money EV. The goal is to make “which game am I actually playing?”
an automatic first question, the foundation every later chapter builds on.

1.5. Summary

• No-Limit Hold’em splits first into cash and tournaments. In cash, chip EV equals money EV;
in tournaments, ICM makes a chip worth less the more of them you hold, so survival carries
its own value near a pay jump.

• Live and online share the rules but differ in pace, information, and opposition. Live trades
volume for softer games and physical tells; online trades soul-reading for speed and statistics,
where tracking is permitted.

• Rake, time charges, and rewards decide whether a soft game is actually beatable, so always
measure your edge net of both.

• Results are noisy. Judge decisions by their logic and EV, judge winrates only over large sam-
ples, and treat game selection and mental stamina as core sources of edge.
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2. Fundamentals Refresher: Position, Mechanics &
Table Flow

By the end of this chapter you will be able to name every seat and its order of action, count a pot and your
own commitment in big blinds, and use effective stacks and SPR to plan a hand from preflop to showdown.

Before we get into the deeper material on hand reading and the psychological game, we need
to make sure every reader is standing on the same foundation. This is a refresher rather than a
beginner’s tutorial. I will assume you already know that a flush beats a straight and that the dealer
button rotates clockwise. What I want to do here is sharpen the concepts the rest of the book leans
on constantly: position, betting mechanics, effective stacks, stack-to-pot ratio (SPR), and the flow
of a hand from the first blind posted to the final card turned at showdown.

Everything in this book is framed in big blinds (bb). If you take one habit away from this chapter,
make it this: stop thinking in dollars or chips and start thinking in big blinds. A pot of “forty
dollars” is twenty big blinds; a raise “to six dollars” is a raise to 2.5bb. Counting in big blinds
keeps your decisions portable across stakes, across cash and tournaments, and across live and
online play.

2.1. The Table and the Positions

A full-ring table seats nine players; a six-max table seats six. Most online cash traffic and a great
deal of live and online tournament play happens six-handed, so I will use six-max seat names as
the spine and note the full-ring additions.

Action moves clockwise. The two players to the left of the button post forced bets: the small blind
(SB) and the big blind (BB). The button itself does not post but acts last on every postflop street,
which is the single biggest mechanical advantage in poker.

Here are the positions, listed in the order they act preflop:

Abbrev. Name Notes

UTG / EP Under the Gun / Early Position First to act preflop; tightest
opening range

MP Middle Position Full-ring seat between UTG and
the lojack

LJ Lojack One seat off the hijack; the first
non-blind actor in six-max

HJ Hijack Two seats right of the button
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Abbrev. Name Notes

CO Cutoff One seat right of the button; very
wide stealing seat

BTN Button Acts last postflop; widest range,
highest win rate

SB Small Blind Posts 0.5bb; acts first postflop
(worst seat)

BB Big Blind Posts 1bb; last to act preflop,
closes the action

In a six-max game the first voluntary actor is usually the lojack (LJ), the seat one off the hijack,
followed by the hijack, cutoff, button, then the blinds. Full-ring simply adds more early seats in
front of the lojack (a true UTG, UTG+1, and a distinct middle position). The principle is identical:
the earlier you act, the more players remain behind who could wake up with a strong hand, so the
tighter you must be.

2.1.1. Why Position Is Power

Position means acting after your opponents on the postflop streets (the flop, turn, and river). The
button acts last on all three; the small blind acts first on all three. Why does this matter so much?

1. Information. When you act last you have already seen what everyone else did. A check
from your opponent is a small piece of information; a bet is another. You gather data before
committing chips. The out-of-position player must act blind into that uncertainty.

2. Pot control. In position you decide whether the pot grows or stays small. If you have a
marginal hand you can check behind and see a free card; the out-of-position player cannot
guarantee a free card because you might bet behind their check.

3. Bluffing leverage and realization. Position lets you apply pressure on later streets while
keeping the option to give up cheaply. It also raises your equity realization, the share of
your hand’s raw equity you actually convert into won pots. A hand like 98 realizes far more
of its equity in position than out of position, because you can control the pot size and choose
your spots.

Key idea

Position is a structural edge that runs through every street, not a tiebreaker you reach for
when hands are close. The same hand is worth meaningfully more on the button than in the
small blind. This is why opening ranges widen dramatically as you approach the button: K9o
is a routine open on the button and a clear fold under the gun. The cards never changed; only
your seat did.
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2.2. Betting Mechanics, Blinds & Antes

A betting round continues until every player still in the hand has either matched the largest wager
or folded. The available actions are:

• Check — pass the action without betting, only legal when no bet faces you.
• Bet — put chips in when no one else has this street.
• Call — match the current bet.
• Raise — increase the current bet. A raise must be at least the size of the previous bet or raise

(the minimum-raise rule) in standard No-Limit.
• Fold — surrender your hand and any claim to the pot.

In No-Limit Hold’em, you may bet any amount from the minimum up to your entire stack (“all-
in”) at any point. That unbounded sizing is what makes NLHE so rich and so brutal: the threat of
stacking off looms over every street.

2.2.1. Blinds and Antes

The blinds seed the pot so there is something to fight over. The small blind is 0.5bb and the big
blind is 1bb by definition. Preflop, action opens with the player to the left of the big blind and
proceeds clockwise; the big blind acts last preflop (the BB’s only positional consolation) and may
check their option if no one has raised.

Antes are small forced bets. In most modern tournament structures they are posted as a single big
blind ante: one player (usually the big blind) posts an extra ante covering the whole table, which
speeds the game up versus everyone anteing individually. Antes inflate the pot relative to the cost
of opening, so the reward for stealing climbs and correct preflop ranges loosen: with antes in play
you open and re-steal more aggressively because there is more dead money to win.

Drill

Take a 100bb cash pot and a tournament pot with a big blind ante. Preflop, before anyone
acts, the cash pot contains 1.5bb (the two blinds). The ante pot contains roughly 2.5bb (two
blinds plus a 1bb ante). If you open to 2.5bb in each, calculate the immediate price you are
laying yourself if you steal and everyone folds. In the ante pot you risk 2.5bb to win 2.5bb
(1:1); in the cash pot you risk 2.5bb to win 1.5bb. Notice how much more profitable the steal
is with antes. That is the entire reason ranges loosen.

2.3. Standard Sizings in Big Blinds

You need default sizings so that thinking is reserved for the spots that deserve it. These aremodern,
widely used baselines rather than laws; adjust to your opponents and the texture, but start here.

Preflop opening (the first raise into the pot):
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• Online cash: 2.0–2.5bb is standard. Smaller opens (2bb–2.3bb) are efficient because you risk
less to steal the blinds.

• Live cash: 3bb–5bb is common because live tables call wider and you want to charge them;
many live regs open 3x plus 1bb per limper.

• Tournaments: 2.0–2.5bb with antes; players often go as low as 2bb deep and shove or min-
raise as stacks shorten.

• Limpers: add roughly 1bb per limper on top of your raise. Over two limpers, an open to
2.5bb becomes about 4.5bb.

3-betting (re-raising a raise):

• In position: roughly 3x the original raise (e.g., vs a 2.5bb open, 3-bet to ~7.5bb).
• Out of position: larger, roughly 3.5–4x (vs a 2.5bb open, ~9–10bb), because you want to deny

the caller the position-driven realization advantage.

4-betting: roughly 2.2–2.5x the 3-bet when in position, a bit more out of position. Against a 9bb
3-bet, a 4-bet to ~21bb is typical.

Continuation betting (the flop bet by the preflop aggressor):

• Small c-bet (25–33% pot): on dry, static boards you connect with (e.g., A♠7♥2♣ rainbow
when you raised). High frequency, low cost.

• Big c-bet (66–75% pot): on wet, dynamic boards (e.g., J♥T♠8♣) where equities run close
and you want to charge draws and build the pot with your value hands.

Common mistake

Betting the same fraction of the pot on every board with every hand. Sizing should follow
board texture and range advantage, not habit. A common leak is firing 75% pot onA♠K♥4♣
rainbow with your whole continuing range. On a board that dry, a 25–33% stab achieves
enough fold equity at roughly a third of the cost while letting you c-bet your whole range, so
you apply pressure far more often. Tapping 25% on a soaking-wet J♥T♠9♣ board has the
opposite problem: it fails to charge the many draws that hold real equity against you.

2.4. Effective Stacks and SPR

2.4.1. Effective Stacks

The effective stack is the smaller of the two stacks in a heads-up pot, because that is the most
either player can actually win or lose. If you have 200bb and your opponent has 40bb, you are
playing a 40bb-effective pot; your extra 160bb is irrelevant to this hand. Always assess effective
stacks before you plan a hand. The same holding plays very differently at 200bb effective (deep,
driven by implied odds, the chips you stand to win on later streets when you hit, so set-mining and
suited connectors gain value) than at 25bb effective (shallow, where top pair is often a stack-off and
speculative hands lose value because you cannot get paid enough when you hit).
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2.4.2. Stack-to-Pot Ratio (SPR)

SPR is the single most useful number for planning postflop. It is defined on the flop as:

SPR = effective stack remaining
size of the pot

SPR tells you how committed you are. A lowSPR (roughly 1–3)means the stacks are small relative
to the pot, so strong-but-not-nutted hands like top pair or an overpair are happy to get all-in; there
simply isn’t room to be outdrawn cheaply or bluffed off. A high SPR (7+) means there is a lot of
money behind relative to the pot, which rewards nut-type hands (sets, nut flushes, the top of your
range) and punishes one-pair hands, because a full stack of betting can put everything at risk on
later streets.

SPR Typical situation Hands that want stacks in

1–3 (low) 4-bet pots, very short stacks (and
shallow 3-bet pots)

Top pair, overpairs, strong draws

4–6 (medium) 3-bet pots ~100bb Two pair+, strong top pairs
selectively

7+ (high) Single-raised pots ~100bb,
limped/flatted pots, deep stacks

Sets, nut flushes, the nuts; pairs
play cautiously

Key idea

SPR is set the moment the flop is dealt, and it is largely decided preflop by howmuchwent in.
Every preflop raise and call silently chooses the SPR you will play postflop. 3-betting before
the flop is, among other things, a tool for lowering SPR so your one-pair hands become com-
fortable stack-offs. When you flat (just call) preflop and keep the pot small, you are choosing
a high SPR where you need a stronger made hand to feel good about committing.

2.5. The Flow of a Hand: Preflop to Showdown

Let’s walk the structure of a single hand so the order of action is unmistakable.

2.5.1. 1. Preflop

The blinds are posted (and any ante). Starting with the player left of the big blind (UTG in full
ring, lojack in six-max), each player in turn folds, calls, or raises. Action proceeds clockwise. The
big blind acts last andmay check if the pot was only limped to them. The round ends when all bets
are matched. If everyone folds to the big blind, the BB wins the blinds uncontested.
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2.5.2. 2. The Flop

Three community cards are dealt face up. Now the order of action changes: postflop, the first
remaining player to the left of the button acts first, and the button (or the closest-to-button player
still in) acts last. The preflop aggressor typically has the option to make a continuation bet; the
other players check, call, raise, or fold.

2.5.3. 3. The Turn

A fourth community card. Another betting round, same order. Bets here are larger relative to
the early streets and carry more leverage because there is only one card to come and the pot has
grown.

2.5.4. 4. The River

The fifth and final community card. The last betting round. No more cards are coming, so all
equity is now realized; hands are either made or busted. This is where the biggest bets and the
purest bluffs live, because with no draws left every bet is either pure value or a pure bluff.

2.5.5. 5. Showdown

If two or more players remain after the river betting, there is a showdown. The last aggressor (the
player whose bet or raise was called) shows first; if the river checked through, the player closest to
the left of the button shows first. Best five-card hand wins. If hands tie, the pot is split.

2.5.6. A Fully Worked Example Hand

Let’s play one out. 100bb effective, six-max online cash, blinds 0.5/1.

Preflop. It folds to the cutoff, who opens to 2.5bb with A♥K♥. The button and small blind fold.
The big blind calls with 8♠7♠. Two players see the flop. The pot is now 5.5bb (2.5 + 2.5 + the 0.5
dead small blind).

Why these actions? AKs is a premium hand that wants to build a pot in position. The big blind
calling 87s is a reasonable defense with a suited hand that flops well and gets a discounted price
to close the action.

Flop. It comes K♣9♠4♦, a dry rainbow board (three suits, one of them a spade). The pot is
5.5bb and the effective stack is 97.5bb, so the SPR is about 17.7, very high. The big blind, first to
act, checks. The cutoff has top pair, top kicker. On this dry board the CO bets small, 2bb (about
36% pot), charging the few backdoor draws (those still needing two more cards to complete) and
getting called by worse kings, nines, and overcards. The BB has no pair and no straight draw yet,
only backdoor-straight equity plus a backdoor flush draw, since the flop contains a spade (8♠7♠
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alongside the 9♠). That equity, a discounted price in position, and the chance to improve make
this a thin but defensible call. Pot is now 9.5bb.

Turn. The 6♥ lands. Now the BB has an open-ended straight draw: a 5 or a T makes the straight.
The BB checks again. The cutoff still has top pair top kicker, but the SPR is dropping and the board
is getting more dynamic. With one pair on a board that is developing draws, the CO bets 6bb
(about 63% pot) to charge those draws and protect the hand. The BB, with eight clean outs to a
straight, calls, even though the direct price falls short (BB calls 6 to win a final pot of 21.5, needing
~28% equity, while an 8-out draw has only 8/46 ≈ 17% on one card). This is an implied-odds call,
justified only because ~90bb is still behind to win on a future street if the straight comes in. Pot is
now 21.5bb.

River. The 2♣ bricks; no straight or flush completes. BB’s hand never improved. Its best five cards
are K-9-8-7-6, so it plays only the board’s king and loses to any pair, and can win only by bluffing.
Having represented a draw-heavy line, the BB could fire here, but our BB checks (perhaps correctly
reading theCO’s range as sticky). The cutoff, with top pair top kicker and showdownvalue, checks
behind. Against a polarized range, onemade up of strong value hands and busted drawswith little
in between, checking back is fine: the missed draws fold to a bet anyway, and the occasional slow-
played monster beats you. A small, thin value bet targeting worse Kx (KT/KJ/KQ) and some 9x is
also a standard solver alternative. Either way the lesson holds: with a one-pair hand on the river
you keep the pot controlled rather than bloating it into a guess.

Showdown. The cutoff shows A♥K♥ for top pair top kicker; the big blind mucks and the cutoff
takes the 21.5bb pot.

Drill

Replay that hand and change one variable: make it 30bb effective instead of 100bb. Recom-
pute the flop SPR: open 2.5, BB calls, pot 5.5bb, effective stack remaining 27.5bb, so SPR =
27.5 / 5.5 = exactly 5.0. Now ask: on the turn, should the cutoff still merely bet 63% pot with
top pair top kicker, or is the hand strong enough at this shallower SPR to bet larger and be
content getting it in? Work through how the lower SPR turns a hand that was a “pot-control
river check” at 100bb into a “happy to stack off” hand at 30bb. This is the practical payoff of
thinking in SPR.

2.6. A Compact Hand-Rankings Reference

For completeness, here is the standard ranking of five-card poker hands, strongest first. InHold’em
you make your best five-card hand from your two hole cards and the five community cards.

Rank Hand Example Notes

1 Royal Flush A K Q J T The unbeatable nut straight flush
2 Straight Flush 9 8 7 6 5 Five suited in sequence
3 Four of a Kind Q Q Q Q 3 “Quads”
4 Full House J J J 8 8 “Boat”; trips plus a pair
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2. Fundamentals Refresher: Position, Mechanics & Table Flow

Rank Hand Example Notes

5 Flush A J 8 5 2 Five of one suit, not in sequence
6 Straight T 9 8 7 6 Five in sequence, mixed suits
7 Three of a Kind 7 7 7 K 4 “Trips” or a “set”
8 Two Pair A A 9 9 4
9 One Pair K K Q 8 3
10 High Card A Q 8 5 2 No made hand; “ace-high”

A few reminders that trip up even experienced players: an ace plays both high and low for
straights (A-2-3-4-5, “the wheel,” and T-J-Q-K-A, “Broadway”), though A-2-3-4-5 is the lowest
straight. Trips and a set are both three of a kind, but the words carry information at the table. A
“set” specifically means a pocket pair that hit a third card (you hold 77 on a 7-high board), which
is far more disguised than “trips” made with one hole card and a paired board. That distinction
matters enormously for hand reading, which is exactly where we are headed in the chapters to
come.

2.7. Chapter Summary

• Think in big blinds. Always. It keeps your knowledge portable across stakes and formats.
• Position is a structural edge. Acting last gives you information, pot control, and better equity

realization, and ranges widen from UTG to the button because of the seat, not the cards.
• Betting mechanics are simple, but No-Limit sizing is unbounded, which is the source of the

game’s depth. Default to known sizings (2–2.5bb opens online, ~3x 3-bets in position, small
c-bets on dry boards and big ones on wet) and deviate only with a reason.

• Antes loosen ranges by adding dead money that rewards stealing.
• Effective stack is the smaller stack; it defines what is at risk. SPR (effective stack ÷ pot) is

your best single guide to postflop commitment, and it is set preflop by how much money
goes in.

• The flow of a hand runs preflop → flop → turn → river → showdown. The wrinkle worth
remembering: the blinds act late preflop but first on every later street, which is why they are
the worst seats at the table.

With this foundation locked in, we canmove into the genuinely hard and rewardingmaterial: read-
ing hands and reading people.
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3. The Two Pillars: GTO vs Exploitative

This chapter will let you decide, for any opponent, whether to play a balanced baseline or a targeted adjust-
ment, and to justify that choice precisely.

Every winning poker player, whether they can articulate it or not, is balancing two forces. The
first is a defensive baseline that cannot be beaten in the long run no matter who sits across from
you. The second is an offensive toolkit that targets the specific, predictable errors of the human
being in seat 4 who keeps folding the river too much. These are the two pillars of modern No-
Limit Hold’em strategy: Game-Theory-Optimal (GTO) play and exploitative play. Master one
without the other and you are only half a player. This chapter builds the framework that the rest
of the book hangs on, so we will go slowly and concretely.

3.1. Two ways to think about a poker decision

Imagine you face a river bet and you are deciding whether to call with a bluff-catcher (a hand that
beats your opponent’s bluffs but loses to their value bets). There are two fundamentally different
questions you could ask.

The first question is: “What is the unexploitable play here?” This treats your opponent as a perfect
adversary who knows your entire strategy and will punish any leak. You solve for a strategy that
makes your opponent indifferent: they cannot profit by deviating in any direction. This is the GTO
question.

The second question is: “What is the most profitable play against this specific opponent?” This
treats your opponent as the flawed, particular human they actually are. If you have noticed that
this player never, ever bluffs the river, the answer is trivial: fold every bluff-catcher and only pay
them off with hands that beat value. This is the exploitative question.

Both questions are legitimate. GTO optimizes against the worst case. Exploitative play optimizes
against the actual case. The entire art of high-level poker is knowing which question to ask, and
when.

Key idea

GTO is a defensive baseline: it guarantees you cannot be exploited. Exploitative play is an of-
fensive deviation: it converts your opponents’ mistakes into extra profit, at the cost of opening
up leaks of your own. You want both. The doctrine of this book is: default to GTO, deviate
to exploit what you actually observe.
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3. The Two Pillars: GTO vs Exploitative

3.2. What “GTO” actually means

GTO is shorthand for a Nash equilibrium strategy: one so balanced that, if both players used it,
neither could improve their result by changing their play unilaterally. The property thatmatters for
us is unexploitability. Play a true equilibrium and the best your opponent can do, even knowing
your entire strategy, even with a supercomputer, is the game’s equilibrium value. They cannot
beat you by deviating. Equilibrium also profits automatically from many common errors, such as
over-bluffing into your fixed calls or over-folding to your bets. But it does not capture everymistake.
Against an opponent who under-bluffs, or simply plays too honestly, a static equilibrium strategy
sits exactly at the game value: your bluff-catching frequencywas set tomake their bluffs indifferent,
so when they bluff less, your unchanged calling strategy gains precisely zero. (Rock-paper-scissors
is the clean analogy: against someone who always throws rock, the 1/3-1/3-1/3 equilibrium still
nets zero; only deviating to paper profits.) Converting those mistakes into money requires you to
actively deviate, which is exactly why the second pillar exists. The true break-even result is the
worst case against a perfect opponent over a full rotation of positions in an unraked game; with
blinds, the big blind still loses money at equilibrium.

One scope limit matters enough to state plainly, because the rest of the chapter leans on these
guarantees: they are rigorous only heads-up (two-player zero-sum), where the minimax theorem
applies and a fixed strategy has a guaranteed game value. In a multiway pot the unexploitability
guarantee weakens. Equilibrium is no longer uniquely defined, your fixed strategy is no longer
guaranteed the game value, and one player’s error can transfer EV to a thirdparty rather than to you.
TheMDF and value:bluff numbers below, and the worked 6-max example at the end of the chapter,
are exact heads-up and become approximations themoment a pot goes multiway. With that caveat
noted, what unexploitability buys you heads-up is the guarantee that no counter-strategy can beat
you.

A few things GTO is not, because these misconceptions cause real money to be lost:

• GTO is not “the play that wins the most money.” Against a weak opponent it is usually not
maximally profitable, because it refuses to deviate. A bot playing perfect equilibrium poker
against a calling station will win far less than a thinking human who simply stops bluffing
and value-bets relentlessly.

• GTO is not random or “balanced for its own sake.” Mixed strategies (sometimes betting,
sometimes checking the same hand) exist in solver outputs for precise mathematical reasons,
to make a range unattackable, not because mixing is inherently virtuous.

• GTO is not a fixed chart you memorize once. It changes completely with stack depth, posi-
tion, bet sizing, and number of players. The button’s opening range at 100bb is not its range
at 20bb.

3.2.1. The mechanics that make GTO work

Two recurring mechanisms show up again and again in equilibrium solutions, and understanding
them is more valuable than memorizing any chart.
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3. The Two Pillars: GTO vs Exploitative

Minimumdefense frequency (MDF).When someone bets, youmust continue (call or raise) with
enough of your range that they cannot profit by betting any two cards. The threshold is:

MDF = pot
pot + bet

If a player bets the full pot, MDF is pot / (pot + pot) = 50%, so against a pot-sized bet you must
defend roughly half your range to stop a pure-bluffing strategy from profiting. Against a half-pot
bet, MDF is pot / (1.5 pot) ≈ 67%, so you defend two-thirds. The bigger the bet, the more folds it
earns the bettor, but it also risks more, so at equilibrium every size is exactly break-even as a pure,
any-two bluff. A pure bluff’s break-even fold requirement is bet / (pot + bet): a pot bet needs the
opponent to fold 50%, a half-pot bluff only 33%, a 2x overbet 67%. A smaller bet therefore needs
less fold equity to turn a profit as a bluff. It is the easiest size to bluff with; it simply wins less when
it gets through.

Why, then, do polarized ranges (ranges split into strong value hands and bluffs, with the medium
hands checked back) reserve their large sizings for value and bluffs? Partly leverage and denial:
big bets apply maximum pressure and deny the most equity. Partly shape: solver betting ranges
for big sizes come out more polarized, carrying a higher bluff share (though still value-majority),
strong value plus air with themergedmiddle stripped out, while small bets come outmoremerged
and value-heavy. Small bluffs do not lose money. The optimal shape of the betting range simply
differs by size.

One crucial qualifier, because misapplying it costs chips: MDF is precise only when the bet is the
last action, on the river, or any spot where the defending hands have no equity left to realize. On
the flop and turn you can, and usually should, defend less than MDF. Your folding range there still
carries equity and implied odds; the bettor’s own bluffs have equity and must risk further bets on
later streets; and you keep the option to check-raise or float (call now intending to take the pot
away later) and realize equity. Treating “defend pot / (pot + bet)” as a hard law on every street is
a classic way to over-defend and lose money. Use MDF as a river anchor and an early-street ceiling
rather than an early-street target.

Bluff-to-value ratios and bettor indifference. The flip side: when you bet, you include enough
bluffs that your opponent’s bluff-catchers are exactly indifferent between calling and folding. On
the river, a pot-sized bet wants roughly 2 value hands for every 1 bluff (the caller is getting 2:1
and you make them break even). A half-pot river bet, where the caller gets 3:1, wants closer to 3:1
value-to-bluff. Smaller bets are more value-heavy; bigger bets carry more bluffs.

Drill

Memorize the three river anchor points. For a half-pot bet: caller’s MDF ≈ 67%, bettor’s
value:bluff ≈ 3:1. For a full-pot bet: MDF ≈ 50%, value:bluff ≈ 2:1. For a 2x-pot overbet:
MDF ≈ 33%, value:bluff ≈ 1.5:1. Say them out loud until they are automatic. These are the
load-bearing numbers of equilibrium poker.

The deep reason GTO matters is this: these frequencies describe what a non-exploitable opponent
does. The moment a real opponent deviates from them, defending less than MDF (folding too
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3. The Two Pillars: GTO vs Exploitative

often) or bluffing less than the ratio demands, they have created an exploit, and the second pillar
tells you how to attack it.

3.3. What “exploitative” actually means

Exploitative play is the deliberate, observation-driven departure from the equilibrium baseline in
order to punish a specific mistake. The logic is mechanical:

Every deviation from GTO by your opponent has a single best response, and that
best response is almost never GTO itself; it is some other deviation, in the opposite
direction.

Work through the four cardinal opponent leaks and their counters:

Opponent’s leak Your exploit

Folds too much to bets (over-folds) Bluff more — increase your bluffing frequency
above the GTO ratio; some bluffs become pure
profit

Calls too much (calling station, under-folds) Bluff less, value-bet thinner and bigger — stop
bluffing, widen the value hands you bet for size

Bluffs too little (passive, “honest”) Over-fold your bluff-catchers — believe their
aggression; fold hands GTO says to call

Bluffs too much (maniac, over-aggressive) Over-call / bluff-catch wider — call down with
hands GTO would fold; let them bet into you

Notice the symmetry. GTO sits at the balance point. Each opponent error pushes them off that
point in one direction, and your maximally exploitative response pushes you off it in the opposite
direction. When you exploit, you are deliberately becoming unbalanced. That is the whole catch,
which we turn to next.

Common mistake

The biggest error in this entire framework is exploiting a leak you have no grounds to believe
in. Pulling a specific, unsupported read out of thin air (“this guy looks tricky, so he’s surely
bluffing here”), against a player you know nothing about, in a pool whose tendencies give
you no reason to expect it, is guessing. It imports a leak into your own game for nothing.
But be precise about what counts as grounds, because two different kinds of evidence both
qualify:

• An individual read on the specific player — a showdown you saw, a stat with a mean-
ingful sample, a clear physical or timing tell.

• A population read — the well-documented tendencies of the pool you are sitting in. If
you know you are in a soft low-stakes pool where the field chronically calls too much
and rarely bluffs, then defaulting to “value-bet thinner, bluff less” against an unknown
is not guessing. It is playing the most probable opponent, and a well-founded prior
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3. The Two Pillars: GTO vs Exploitative

is real evidence. This is exactly why most of your money in soft games comes from
exploitation (see below): you are exploiting the pool before any single player shows you
anything.

So the discipline is no justification, no deviation, and a strong, well-established population
tendency is a genuine justification. What you may never do is invent a particular leak that
neither your observation of this player nor the known behavior of this pool supports. Snap all
the way back to the pure baseline only when you truly have nothing to lean on: no individual
read and no reliable population read, typically an unknown in a tough, balanced pool.

3.4. The cost of exploiting: you become exploitable

Here is the central tension of thewhole chapter, and the reason you cannot simply “always exploit.”
Themoment you deviate from equilibrium to attack someone, you create a counter-strategy that
beats you.

Suppose you decide your opponent over-folds, so you start bluffing the river with every missed
draw, pushing your betting range to 50% bluffs when equilibrium wanted 33%. Against an oppo-
nent who keeps over-folding, this wins handsomely. But if that opponent adjusts, or if youmisread
them and theywere never over-folding, they simply start calling you down, and your bloated bluff-
ing range loses steadily. You traded unexploitability for profit, which is always the trade.

This gives us the precise definitions of the two pillars as risk profiles:

• GTO is the strategy with the highest floor. Its worst case, a flawless opponent over a full
rotation of positions in an unraked game, is the equilibrium value: roughly break-even, and
never punishable heads-up. But its ceiling against a bad player is mediocre. The word “un-
raked” carries a practical sting. In real raked games the equilibrium baseline is a smaller
winner, and a net loser from the blinds, because the rake is skimmed from every pot. Beat-
ing low stakes therefore usually requires exploitation just to clear the rake, which is another
concrete reason your edge in soft pools comes mostly from the second pillar.

• Exploitative play raises your ceiling but lowers your floor. Against the opponent you read
correctly, you win much more. Against an opponent who reads you, or whom you misread,
you can lose.

So the practical question is never “GTO or exploit?” in the abstract. It is: how confident am I in
this read, how costly is the deviation if I’m wrong, and how likely is this opponent to adjust
back? A huge, reliable leak in a player who will never adjust (think a recreational player at a soft
live table) justifies a large, sustained deviation. A small, uncertain tell in a sharp regular who is
watching you justifies almost none.
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3. The Two Pillars: GTO vs Exploitative

3.5. The doctrine: GTO default, exploitative deviation

We can now state the operating doctrine of the entire book in one paragraph.

Build a solid GTO-anchored baseline as your default strategy. Play it whenever you
have no reliable information about your opponent. The instant you observe a con-
crete, repeatedmistake, deviate from the baseline in the direction that punishes that
specific mistake, and only as far as your confidence in the read justifies. When the
read evaporates, the opponent adjusts, or you sit down at a new table, snap back to
the baseline.

This works because GTO is the perfect home base. It is the strategy you can never be punished
for playing, so it costs you nothing to default to it against unknowns and tough opponents. And
because it is balanced, every deviation away from it is a clean, measurable bet on a specific read.
You always know exactly what mistake you are assuming your opponent makes, because you can
name the GTO frequency you are departing from and the direction you are departing in.

Key idea

Think of GTO as the map and exploits as the shortcuts. You need to know the proper route
(the baseline) before you can know that cutting through the alley (the deviation) is actually
faster and not a dead end. Players who learn only exploits are taking shortcuts on a map they
cannot read, and they get lost the moment the terrain changes.

3.6. When to lean which way: reading the pool

The right blend of the two pillars depends almost entirely on who you are playing and how much
they err. A useful way to think about it: exploitation is worth more the bigger and more reliable
your opponents’ mistakes are, and GTO is worth more the tougher and more attentive your oppo-
nents are.

Lean exploitative when:

• The pool is soft (low-stakes live cash, small-buy-in tournaments, recreational-heavy online
pools). The mistakes here are enormous and consistent: massive over-folding, chronic
calling-station behavior, no bluffing. Exploiting them is where the vast majority of your
win-rate comes from. Playing textbook GTO against a calling station forfeits most of your
profit.

• You have a large, reliable sample on a specific opponent, many orbits live, or a meaningful
number of hands in your tracking software online.

• Your opponents do not adjust. A recreational player who has bluffed into you and gotten
called three times and still bluffs can be exploited indefinitely.

Lean GTO when:
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• The pool is tough (high-stakes online cash, late stages of big tournaments, regular-heavy
tables where everyone has studied solvers). Here the leaks are small and the players are
hunting your leaks. Your unexploitable baseline protects you, and you only deviate on the
rare strong read.

• You are playing an unknown opponent and the pool gives you no reliable tendency to lean
on. With neither an individual read nor a population read, no deviation is justified and the
baseline is correct by default. (In a soft pool, by contrast, the population read alone already
justifies leaning exploitative against an unknown.)

• Your opponents adjust quickly. Against a sharp reg, any exploit you deploy gets countered,
so over-deviating just gives them the exploit. You hold closer to balance and pick deviations
carefully.

• The stakes of being wrong are high and you are out of position (acting before your opponent
on later streets) with a marginal holding. When in doubt, the baseline keeps you safe.

Apractical heuristic for live low-stakes and small online buy-ins: youwillmakemost of yourmoney
from exploitation, because the mistakes are so large. The higher you climb and the tougher the
games, the more your edge comes from a rock-solid GTO baseline with surgical, well-justified
deviations. Most readers of this book, playing reachable stakes, should be biased toward looking
for exploits, but always from a baseline they understand.

3.7. The gear-shifting mental model

Strong players do not consciously recompute “GTO or exploit?” on every street. They run a fast,
almost automatic loop that I think of as gear-shifting:

1. Default gear (baseline). New table, unknown villain, no information. Play your GTO-
anchored strategy. Cost of being here: zero, because you cannot be punished.

2. Observe. Watch every showdown, every bet size, every timing pattern. Note when a player’s
action contradicts what a balanced player would do. This is the input that earns you the right to
deviate.

3. Form a read. “Villain check-folds river every time they miss.” “Villain only raises the flop
with sets and never with draws.” Name the GTO frequency they are violating and the direc-
tion.

4. Shift gear (deviate). Move off the baseline in the punishing direction, sized to your confi-
dence. Small read, small deviation. Huge reliable read, large deviation.

5. Monitor and re-shift. Did the exploit work? Did villain adjust? Did a new player sit down?
Update, or snap back to the baseline.

The faster and more accurately you run this loop, the more you look like a player who is “always
making the right decision.” There is nothing mystical about it; you are just disciplined about de-
faulting to safety and deviating only on evidence.
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Common mistake

Fancy Play Syndrome is exploiting in a vacuum, making elaborate “level 3” plays against
opponents who are not even thinking on level 1. Against a recreational player who simply
plays their cards, there is no metagame to outmaneuver: the exploit is just to value-bet re-
lentlessly and stop bluffing. Save your creative deviations for thinking opponents. Against
non-thinkers, the simplest exploit is almost always the right one.

3.8. A fully worked example

Let’s make all of this concrete with a single river spot, and show how the same decision changes
depending on which pillar governs it.

The setup. 100bb effective, online 6-max cash. You open A♠Q♠ from the cutoff to 2.5bb and the
big blind calls. Flop comes Q♥7♦3♣ (rainbow). BB checks, you bet 33% pot (≈1.8bb into 5.5bb),
BB calls. Turn is the 5♠. BB checks, you bet 66% pot (≈6bb into ≈9.1bb), BB calls. River is the 2♥.
The full board is Q♥7♦3♣5♠2♥: only two hearts, so no flush is possible and no obvious straight
has completed. BB checks to you. You have top pair, top kicker, a strong but not unbeatable hand.
The pot is now about 21bb and you have about 90bb behind, an SPR (stack-to-pot ratio, the chips
behind divided by the size of the pot) of roughly 4, so pot-sized bets and overbets are both on the
table. Do you value-bet, and how much?

The GTO answer (baseline, for an unknown or a reg). This is a classic thin-value spot. Top pair
top kicker sits at the top of your value region but is not the nuts. Better hands (sets of 7s, 3s, 5s, or
2s, two pair, the occasional slowplayed AA or KK) are in BB’s range, and many worse hands (KQ,
QJ, QT, weaker Qx, and underpairs or second pairs that never improved, such as 88 through JJ or a
stubborn pair of 7s) will pay a moderate bet. Equilibrium here typically prefers a medium sizing,
around half pot, that gets called by enough worse Qx and pairs without isolating you against only
better hands. You value-bet, but you size it to the calling range a balanced opponent would defend,
and you accept that you’ll sometimes get raised by a hand that beats you and have a tough fold. You
are not trying to read this player; you are extracting the equilibrium-correct amount and protecting
against being check-raise-bluffed by betting a size your range can comfortably defend.

Exploitative deviation #1: villain is a calling station. You have seen this player call down two
streets with bottom pair and ace-high twice already. The read: they under-fold dramatically. The
counter from the table above is to value-bet thinner and bigger. AQ becomes a clear, large value-bet,
so go pot or even overbet, because their calling range is so wide that worse Qx, second pair, and
even some ace-highs will look you up. You are sizing for a human who hates folding rather than
for a balanced defender. You also stop bluffing your missed hands entirely against this player:
bluffs that were break-even at equilibrium become pure losses against someone who never folds.
Deviation #3 below is the mirror image, where those same break-even bluffs become pure profit
against an over-folder.

Exploitative deviation #2: villain is a tight, honest nit who just check-called twice. A different
read entirely. This player bluffs too little, and their calls are sticky but honest: they don’t spew,
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but when they put in more than a call, they have it. Two passive calls from a nit on a dry board
often mean a real but capped hand (a “capped” range is one with no top-tier holdings in it, here
a Q with a worse kicker or a pocket pair). The deviation is subtler here. You can still value-bet
AQ for a medium size because worse Qx pays, but if this nit suddenly check-raises the river, you
make a fold that GTO might call, because their bluffing frequency is essentially zero. The exploit
is your fold to that raise; the bet itself stays standard.

Exploitative deviation #3: villain over-folds rivers. You’ve seen this reg-ish player repeatedly
give up and fold the river to pressure, but note precisely what they fold: air and weak holdings
they can’t stand the heat with, while they still call down a decent top pair they’ve already decided
to pay off. The dominant exploit lives on your missed hands. This is where you take the bluffs that
equilibrium fires only some of the time and run them every time, because their over-folding makes
those bluffs pure profit. With AQ as made value the picture is subtler, and it cuts the other way.
Thin value actually shrinks against an over-folder: every marginal worse hand you hoped would
call is now folding, so betting bigger gains nothing. Instead you size down, because a smaller bet
folds out none of the top-pair hands they’ve committed to and coaxes a crying call from exactly the
sticky Qx they refuse to release. The big win is the extra bluffs; the AQ value-bet just gets trimmed
to fit the calls that remain.

Same hand, same board, four different correct answers, because the right answer is “baseline, ad-
justed by what I have actually observed.” That is the two-pillar framework in a single spot.

Drill

Take the river spot above and write out, for each of three imagined opponents — a calling
station, a nit, and an aggressive bluff-heavy reg — (a) your bet-or-check decision with AQ,
(b) your sizing, and (c) what you do with a missed hand like A♠J♠ that bricked. Force
yourself to name, in each case, the GTO frequency you are deviating from and the direction.
If you cannot name the baseline you are departing from, you are guessing, not exploiting.

3.9. Bringing the pillars together

The two pillars are not rivals; they are partnerswith a strict hierarchy. GTO is the floor you stand on
so that no one can ever knock you over. Exploitation is how you reach up and take the money that
weaker players keep handing you. You need the floor because exploiting makes you exploitable
in return: when your read is wrong or your opponent adjusts, the balanced baseline is the safe
ground you retreat to. Default to the baseline against unknowns and tough regs, where it costs you
nothing; deviate only on evidence— an individual read or a well-established population tendency
— and only as far as your confidence justifies, naming the specific mistake you are countering
and the direction; lean exploitative in soft pools and GTO in tough ones, gear-shifting as the table
changes.

The rest of this book lives inside this framework. When we teach hand reading, we are teaching
you to gather the evidence that justifies deviations. When we teach the psychological game, we
are teaching you to read the human errors the second pillar attacks, and to manage your own state
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so you keep defaulting to the baseline instead of tilting off it. Two pillars. Stand on the first; build
with the second.
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4. Thinking in Ranges, Not Hands

The single biggest leap from recreational to competitive poker is a shift in how you think about
your opponent’s cards. Beginners ask, “What does he have?” They pick one hand, get emotionally
attached to it, and play the rest of the pot as if that guess were a fact. Strong players ask a better
question: “What is the full set of hands he could be playing this way, and how does each part of
that set interact with this board and these bets?”

By the end of this chapter you will be able to assign an opponent a preflop range, narrow it street by street as
the hand unfolds, name its shape, and choose your size and action from that range rather than from a guess
at a single hand.

That set is called a range, and learning to think in ranges is the intermediate-to-advanced unlock.
It is the conceptual engine underneath everything else in this book: solver outputs, exploitative
adjustments, hand reading, and pot-odds decisions all assume you are reasoning about ranges.
This chapter builds that engine from the ground up.

4.1. What a Range Actually Is

A range is the complete collection of hands a player can hold given everything you knowabout how
the hand has played out. Rather than a single guess, it is a distribution: a list of possible holdings,
ideally weighted by how likely each one is.

Consider a simple spot. A tight, competent player opens to 2.5bb from under the gun (UTG) at a
9-handed table. You do not know their two cards. But you know a great deal about the population
of hands a sensible player opens from early position. That range looks something like:

• All pairs 66+ (a tighter player trims to 99+, a nit to 77+)
• AT, AJ, AQ, AK suited (the full run of suited aces from ATs up)
• AQ, AK offsuit, plus AJ offsuit at the loose end
• KQ, KJ, QJ, JT suited, and KQ offsuit
• Occasionally a suited connector like T9s as a “mix”

Written as a range, that is roughly the top 8–12% of all starting hands. You will never know which
specific combination they hold, but you know the neighborhood, and the neighborhood is enough
to make excellent decisions.
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Key idea

A range is a probability distribution over hands, not a guess at one hand. Your job is never
to “be right” about the exact two cards; it is to make the most profitable decision against the
whole distribution. You can be “wrong” about their specific hand on every single street and
still win money for years, because you were betting against the average of the range.

4.1.1. Notation we will use

Throughout the book we describe ranges in standard shorthand:

• Pairs: 22+ means all pairs twos and up; 99+ means nines and up.
• Suited / offsuit: AKs is ace-king suited, AKo is offsuit, AK is both.
• Plus on a kicker: ATs+ means ace-ten suited through ace-king suited (ATs, AJs, AQs, AKs).
• Connectors: JTs is suited jack-ten; T9s+ means the suited connectors from T9s upward.
• Combos: the number of specific two-card combinations. There are 16 combos of any un-

paired hand (12 offsuit, 4 suited), 6 combos of any pocket pair, and 4 combos of any suited
hand. We will use combos lightly here and treat them in full in a later chapter.

4.2. How to Assign a Range

Assigning a range is detective work in two phases: set the preflop starting range, then narrow it
street by street as the opponent acts.

4.2.1. Step 1: Anchor on position and player type

Position is the first and strongest filter. The earlier a player opens, the tighter and stronger their
range, because more opponents remain to act behind them. A reasonable set of opening ranges for
a typical competent online or live-pro player looks like this:

Position Approx. open % Flavor of range

UTG (full ring) 8–12% Tight, high-card and pair heavy
MP / Lojack 12–16% Adds more broadways, suited

aces
Cutoff (CO) 22–28% Wide; many suited gappers,

smaller pairs
Button (BTN) 40–50% Very wide; any two “playable”

cards
Small blind (SB) 25–40% Linear and wide in a raise-or-fold

strategy; more polarized only
with a limp range (strong hands
raise, mediums limp)
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These are typical ranges for thinking opponents and should be treated as starting estimates, not
laws. A loose-aggressive recreational player might open 60% from the cutoff; a nitty live regular
might open 15% from the button. Your job is to adjust the anchor to the human in front of you, which
is where player typing (covered in the psychology chapters) feeds directly into range work.

4.2.2. Step 2: Apply every subsequent action as a filter

Each action an opponent takes is information that removes hands from their range, adds hands, or
shifts the weights. Think of it as passing the range through a sieve on every street.

• Calling a 3-bet removes the very top (whichwould 4-bet) and the very bottom (whichwould
fold), leaving a middling, “condensed” band.

• Donk-betting (leading into the previous street’s aggressor instead of checking to them) on
a dry board is rare for strong players and usually signals either a specific made hand or a
specific bluff, depending on the player.

• Checking back the flop caps a range: it removes the strongest value hands that would have
bet, which matters on later streets.

• Betting big (an overbet, larger than the pot) usually polarizes the range, signaling “very
strong or bluffing” rather than “medium strength.”

We will work a full example of this narrowing process at the end of the chapter.

Common mistake

The “sticky single read.” A player calls your flop bet, the turn brings a flush, and you blurt
to yourself, “He has the flush.” Maybe, but the flush is only a few combos of a range that also
contains top pair, sets, straight draws that just got there, and pure air giving up. Collapsing
the range to one scary hand makes you fold winners and pay off the nuts. Name the whole
range first, then ask how much of it beats you.

4.3. Why Ranges Beat Single-Hand Thinking

Three concrete reasons this matters at the table.

1. It makes your decisions robust to being wrong about specifics. If you decide “he has AK”
and bluff, you are right or ruined based on one guess. If you decide “his range here is 60% missed
broadways and 40% strong pairs, so a bluff folds out the 60%,” you are making a bet that profits
on average even though any individual hand might be the 40%.

2. It protects you from results-oriented tilt. When you reason about ranges, a lost pot where the
opponent turns over the one hand that beat you is simply the tail of a distribution you already
accounted for. You priced it in. That connects range work to the psychological game: a bad beat
becomes expected variance rather than personal failure.
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3. It is the only language solvers speak. Modern study tools (GTO solvers like PioSOLVER,GTO+,
or simplified trainers) do not solve for “what he has.” They solve for the equilibrium strategy of
one range against another range. If you want to use that body of knowledge, you must think the
way the tools think.

Key idea

You are not playing your hand against his hand. You are playing your range against his range,
and then selecting the best action for the specific hand you happen to be holding within your
range. Both halves matter: the range frames the decision; the specific hand picks the action.

4.4. Range vs. Range Equity

Once you can name two ranges, you can ask the central question of board analysis: whose range
does this board favor? This is range vs. range equity: the average equity of one entire range against
another, and just as importantly, how that equity is distributed across each range.

Suppose the cutoff opens and the big blind calls. Roughly:

• CO opening range: ~25% of hands, with lots of broadways, suited aces, pairs, and suited
connectors.

• BB calling range: wider and weaker, with many suited gappers, offsuit broadways, small
pairs, and hands too weak to 3-bet but good enough to defend at a discount.

Now run two different flops:

Flop A: A♠K♥4♦ rainbow (three different suits, so no flush draw). This board hammers the
preflop raiser. The CO’s range is full of Ax and Kx and the big broadway combos (AK, AQ, KQ),
while the BB defended a range that holds far fewer top-pair-or-better combos. Run the two ranges
through an equity calculator (Equilab, Flopzilla, or GTO Wizard) and the CO comes out around
57–60% against the BB’s defending range. The CO holds far more of the nutted hands here: a range
advantage, and specifically a nut advantage. The CO can therefore bet a high frequency, often for
a small size, because their range is stronger almost everywhere.

Flop B: 7♥6♥5♠. Now the nut advantage flips to the BB. This board connects far better with
the big blind’s suited connectors and gappers (87, 65, 98, 43) than with the cutoff’s ace-high and
broadway-heavy holdings. The CO still has overpairs and overcards that keep the overall equities
much closer to even, but the BB’s range hits far more two-pair, straights, and strong draws, so the
nut hands now sit disproportionately on the big blind’s side, even though the CO had the preflop
initiative andperhaps a hairmore raw equity. This is exactlywhy a thinking big blind can profitably
check-raise low connected boards: the math of the ranges supports it.

Do not memorize these two boards. Internalize the process: name both ranges, then ask which one
contains more of the hands that thrive on this texture.
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Drill

Take five flops you played this week. For each, write the opponent’s likely preflop range in
shorthand, then label the flop with one word: does it favor you, favor them, or is it neutral?
Do not look at any cards you actually saw. You are training the range-mapping reflex, not
grading the result.

4.5. Range Morphology: The Four Shapes

Ranges have shape. Two ranges with identical average equity can demand opposite strategies be-
cause their hands are distributed differently. Four shapes come up constantly, and naming them
quickly is a real edge.

4.5.1. 1. Linear (depolarized)

A linear (or depolarized) range is “the top X% of hands, in order of strength”: strong hands, good
hands, and decent hands, with nothing intentionally weak mixed in. A standard early-position
open is linear: best pairs, best aces, best broadways, sloping smoothly down to the worst hand that
still makes the cut. Linear ranges want to bet for value and protection, usually at moderate sizes,
because most of the range is ahead. A closely related shape is the merged range, which keeps that
value-heavy core but deliberately adds some thinner value-bets and a few bluffs, a middle ground
between a pure linear range and a fully polarized one.

4.5.2. 2. Polarized

A polarized range is built from two extremes with the middle removed: very strong hands (value)
andweak hands you are bluffing with, but none of the medium-strength hands. A big turn or river
overbet is the classic polarized action, the “I have the nuts or I have nothing” bet. Polarized ranges
justify large bet sizes, because the value half wants maximum money in and the bluff half does
not care how much it bets (it is folding to a raise either way). When you see a huge bet, your first
instinct should be that the range is probably polar.

4.5.3. 3. Condensed (capped)

A condensed range is the opposite of polarized, concentrated in the medium band: decent made
hands, but few or no nut hands and few pure bluffs. The classic example is a preflop flat-call of
an open-raise. The monsters 3-bet and the trash folds, so the cold-caller’s range is full of middling
pairs and suited broadways. Because a condensed range is capped, holding almost no nutted
combinations, it is vulnerable to large bets and overbets. You cannot comfortably call a pot-sized
river bet with a range whose best hand is second pair.
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The two terms differ subtly. A range is cappedwhen it has very few or no nut-level hands, a “ceiling”
on its strength; it is condensed when its hands cluster tightly around medium strength. Capped
ranges are usually condensed too, and either way polarized aggression exploits them.

4.5.4. 4. Uncapped

An uncapped range still contains the nuts and near-nuts at full weight. The preflop 3-bettor, the
player who raised the flop, the player who could always have a set or top two pair: these ranges are
uncapped, and that alone lets them apply pressure with big bets, because the opponent can never
be sure the nuts is gone.

Key idea

Match your aggression to morphology. Bet big against capped ranges: they cannot punish
you. Bet big with polarized ranges: your value wants it and your bluffs do not mind. Bet
small or check with condensed ranges of your own, since you have no nuts to protect and no
reason to bloat a pot you might lose. The shape of both ranges tells you the size to use.

4.6. A Worked Example: Assigning and Narrowing a Range

Let us put the whole method together. 100bb effective, 6-max cash game online. The opponent is
a solid, competent regular, neither a maniac nor a nit.

Preflop. The cutoff opens to 2.5bb. We are on the button with 9♠9♣ and 3-bet to 8bb. The cutoff
calls.

Assigning the CO’s range. The CO opened ~25% and then called a 3-bet rather than 4-betting or
folding. That action is a powerful filter:

• The very top (AA, KK, QQ, AK) would mostly 4-bet against a button 3-bettor, so we remove
or heavily discount it.

• The trash he opened with, weak suited gappers and offsuit junk, folds to the 3-bet.
• What remains is a condensed, mostly capped calling range: pairs roughly 22–JJ (somemight

4-bet as a bluff, most just call), suited broadways like AQs, AJs, KQs, KJs, QJs, and the better
suited connectors T9s, JTs.

Already we have learned something structural: his range is capped. He will rarely have an overpair
to most flops and almost never the absolute nuts preflop.

Flop. The board comes Q♠8♥3♦ rainbow. Pot is ~17bb.

Range vs. range. This is a dry, disconnected board. Does it favor him? He has Qx (AQs, KQs, QJs,
plus a few sets of queens, eights, and threes), so he holds some strong hands. But our 3-betting
range has the overpairs KK and AA, top set with QQ, and strong top pair (AK, AQ, KQ). A note
on terminology: on a Queen-high board, TT and JJ are underpairs, not overpairs; only KK and AA
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clear the top card. On balance the board is close to neutral or slightly ours: his best realistic hands
are top pair good kicker and the occasional set, no overpairs.

We hold 9♠9♣, an underpair to the queen. We are ahead of his manymissed broadways (AJs, KJs,
JTs, ATs) and behind his Qx and bigger pairs. Classic medium strength: too good to turn into a
bluff, not good enough to bloat the pot.

We bet small, 5bb (~30% pot). The size suits the texture: on a dry board our whole range can bet
cheaply, we deny equity to overcards, and we keep his weak hands in.

He calls.

Narrowing again. The call removes most pure air (he would fold AJ-high with no draw) and leaves:
Qx (top pair), pairs that beat us (TT, JJ occasionally), bottom set 88 andmiddle set 33 as rare strong
hands, small pairs peeling to spike a set, and floats with backdoor or gutshot equity (AJs, KJs, ATs,
JTs). His range is now medium and mostly capped: the sets are a thin slice, the bulk top-pair-and-
worse.

Turn. The board pairs low: Q♠8♥3♦3♣. Pot is ~27bb.

This card matters more than it first looks: any 88 or 33 he peeled the flop with has just made a
full house, and a stray QQ would now be the top full house. For the bulk of his range, though, the
trey changes nothing. It completes no draw and improves no float, so our 99 still beats his missed
broadways and loses to his Qx. His range is still capped at top pair the large majority of the time,
and a capped range struggles against large bets. It is no longer bulletproof, though: that thin sliver
of 88/33/QQ is exactly what the paired board just upgraded into full houses.

This is where range thinking pays off. Against that mostly capped range we can still apply polar-
izing pressure on later streets: bet large with our value (overpairs, trips) and our bluffs (busted
draws), because big bets profit on balance when his best hand is usually top pair. The occasional
full house is a built-in cost of that line, not a reason to abandon it. With 9♠9♣ specifically we
are neither value nor a natural bluff; we are a bluff-catcher. The disciplined line is to check and
realize our equity, planning to call a reasonable river bet from his bluffs and fold to his obvious
value (including those rare full houses). We are not married to the specific nines; we play the role
99 occupies within our range.

The takeaway. Notice what we never did: we never said “he has AQ.” We tracked the whole distri-
bution from a 25% open, through a 3-bet call that condensed and capped it, through a flop call that
stripped the pure air, to a turn whose ceiling told us how to size and whether to bluff-catch. Each
action was a sieve, and the decisions followed from the shape of what fell through.

Common mistake

Forgetting your own range. Range thinking is symmetric: the same opponent is mapping
you. If you only ever 3-bet premiums from the button, your 3-betting range is uncapped but
narrow and face-up, and a good regular will fold everything but his best hands. Construct your
ranges so that your strong lines also contain enough bluffs (and your checks contain enough
traps) that a thinking opponent cannot read you the way you are reading him. We develop
this balancing act fully in the GTO chapters.
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4.7. Putting It to Work

You do not need to compute combinatorics in real time to benefit from this chapter. You need a
habit. On every meaningful decision, run the loop:

1. Anchor. What does this player open/defend from this position? Start with a percentage and
a flavor.

2. Filter. For each action since, ask: what does this remove, add, or re-weight? Narrow the
range street by street.

3. Shape. Name the morphology (linear, polarized, condensed, capped, uncapped) for both
ranges.

4. Compare. Whose range does this board favor, and where are the nut hands?
5. Act. Choose the bet size from the shapes, and the specific action fromwhere your actual hand

sits inside your range.

Do this consciously for a few thousand hands and it becomes automatic, the mental model that
quietly powers every other skill in this book. You will stop asking “What does he have?” and start
asking the only question that pays: “What is his range, and what is the best thing my hand can do
against all of it?”

Drill

Reconstruct three hands from your last session purely as ranges. For each: write the oppo-
nent’s preflop range in shorthand, then cross out hands at every street as their actions filter
the range, and finally label the shape of what remains. If you cannot name the shape of their
river range, you did not narrow hard enough, so go back and find which action you ignored.

4.8. Summary

• A range is the full distribution of hands an opponent can hold, not a guess at one hand. You
play your range against theirs, then choose the action for the specific hand you happen to
hold.

• Assign a range in two phases: anchor on position and player type, then filter it with every
action, street by street.

• Range vs. range equity asks whose range a board favors and where the nut hands sit. That
answer drives how often and how large you bet.

• The four shapes guide sizing: bet big against capped ranges and with polarized ones; bet
small or check with condensed ranges of your own; uncapped ranges can pressure freely.

• The payoff is a repeatable loop: anchor, filter, shape, compare, act.
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Part II — The Mathematics of Poker
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If poker had a single beating heart, this would be it. Every decision youmake, whether to fold, call,
raise, or bluff, ultimately reduces to a comparison between two numbers: how often you win the
pot, andwhat the pot is paying you to find out. This chapter gives you those numbers and the tools
to compute them at the table, in real time, with nothing but the math you can do in your head.

By the end of this chapter you will be able to count your outs, turn them into equity, and weigh that equity
against the price the pot is offering you to decide whether to fold, call, or raise.

Everything else in this book (hand reading, bet sizing, bluffing frequencies, the psychological war)
sits on top of the foundation we build here. Master this, and you will never again make the most
common losing play in poker: calling a bet that the pot does not justify, hoping a card you have no
business chasing will save you.

5.1. Equity: your share of the pot

Equity is the percentage of the pot that “belongs” to your hand right now, assuming the hand
is checked down to showdown with no more betting. Put differently: if you and your opponent
agreed to deal out the remaining cards a million times and split the pot in proportion to how often
each of you won, equity is your slice.

Two flavors matter, and conflating them is a classic beginner error.

Hand vs. hand equity is your chance to win against one specific holding. This is the number poker
training videos show you when they “run it twice” or flip cards face-up. It is precise but, at the
table, mostly hypothetical, since you almost never know your opponent’s exact two cards.

Hand vs. range equity is your chance to win against the entire set of hands your opponent could
hold, weighted by how likely each one is. This is the number that actually governs good decisions,
because a real opponent arrives at the river as a distribution of possible hands, and you have to beat
that whole spread. Hand reading (covered in depth in its own chapter) is the craft of narrowing
that range; equity calculation is what you do with the range once you have it.

A few reference points worth memorizing, all measured preflop, all-in, heads-up:

Matchup Approx. equity of favorite

Pair vs. two undercards (e.g. 8♠8♥ vs. 7♦6♣) ~80%
Pair vs. one over, one under (8♠8♥ vs. A♦5♣) ~70%
Pair vs. two overcards (“coin flip”, 8♠8♥ vs. A♦K♣) ~52–55%
Dominated ace (A♠K♦ vs. A♥Q♣) ~70%
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Matchup Approx. equity of favorite

Two overcards vs. two undercards (A♠J♦ vs. 9♥8♣) ~60%
Suited vs. same offsuit hand adds ~2–4%

Key idea

“Coin flip” hands like a pair versus two overcards are not actually 50/50. The pair is a small
favorite, usually around 52–55%, because it is ahead now while the overcards still have to
improve. Being a slight favorite in a flip matters enormously over a tournament life or a stack-
off decision.

The reason is concrete: A♦K♣ versus 8♠8♥must pair the ace or king (or make a straight or flush)
across five cards, and that happens just under half the time.

5.2. Counting outs

An out is any card remaining in the deck that improves your hand to what you believe will be the
winner. Counting outs is the bridge between “I have a draw” and “here is my exact equity.”

Start from a full deck of 52. After the flop you can see your two hole cards and three board cards
(five known cards), leaving 47 unknown. (Your opponent’s cards are unknown to you, so from
your information state they are part of those 47, which is why we count against 47 rather than 45.)
On the turn, 46 unknown cards remain.

Here are the out counts you must know cold:

Draw Outs Example

Flush draw 9 A♣5♣ on K♣8♣2♦
Open-ended straight draw
(OESD)

8 T♥9♣ on 8♦7♠2♣

Gutshot (inside straight) 4 T♥9♣ on 8♦6♠2♣ (need a 7)
Two overcards 6 A♠K♦ on 7♥5♣2♦
Pair to two pair or trips 5 A♠T♦ on A♥7♣2♦ (2 aces: you

hold one, one is on the board,
plus 3 tens = 5 outs, no overlap)

Set to full house or quads 7 5♠5♥ on K♦5♣2♥ (3 kings + 3
deuces for a full house + 1 five
for quads = 7 outs)

Flush draw + OESD (“combo
draw”)

15 J♥T♥ on 9♥8♥2♣

Flush draw + gutshot 12 A♥5♥ on K♥4♥2♣ (any heart +
a 3)

Flush draw + two overcards 15 A♥K♥ on 8♥5♥2♣ (but see
note below)
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Note

A flush draw with two overcards and a flush draw with an OESD both read as “15 outs,”
but they are not equally strong. The 6 overcard outs are soft (see the discounting principles
below): pairing your ace or king often still loses to a set, two pair, or the very hand that
called you. After discounting them to roughly 3–4 real outs, the flush-plus-overcards draw is
meaningfully weaker, closer to 12 effective outs, than a clean flush-plus-OESD combo whose
15 outs all genuinely win.

Common mistake

Do not count outs that make your hand but alsomake a better hand for your opponent. These
are tainted outs or anti-outs. If you hold 9♥8♣ on a Q♠J♦T♣ board, you already have a
straight, but the 8 and 9 that seem to improve you do nothing, and worse, a K gives anyone
holding an A the nut straight over you. Likewise, when you draw to a flush on a paired board,
some of your flush cardsmay be filling someone’s full house. Always discount outs that hand
your opponent a bigger hand.

Two more discounting principles:

• Outs to a non-nut hand are partial outs. If you’re drawing to a king-high flush, the times
your opponent holds the ace-high flush draw cost you the whole stack. Shade your effective
out count down a card or two against strong, aggressive opponents on draw-heavy boards.

• Overcard outs are soft. Those six “outs” when you hold A♠K♦ on a low board are often
worth only three or four real outs, because pairing up can still leave you behind a set, two
pair, or the hand that called you. Count them, but weight them lightly.

5.3. The rule of 2 and 4

You now need to turn outs into equity without a calculator. The shortcut:

• Rule of 2: With one card to come (you’re on the turn waiting for the river), multiply your
outs by 2 to estimate your equity percentage.

• Rule of 4: With two cards to come (flop-to-river, i.e. you are all-in or will see both cards),
multiply your outs by 4.

So a 9-out flush draw is roughly:

• 18% to hit on the next single card (9 × 2), and
• 36% to hit by the river if you see both cards (9 × 4).

The true figures are 19.6% and 35.0% respectively, so the rule is excellent. It drifts at high out counts:
the rule of 4 overestimates once you pass ~8 outs, because it double-counts the cases where you’d
hit on both streets. A cleaner correction for big draws:
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Key idea

For large draws (roughly 9+ outs) with two cards to come, use (outs × 4) − (outs − 8). A
15-out combo draw: 15 × 4 = 60, minus 7 = 53%. The true number is about 54%. Without
the correction you’d have said 60% and overpaid. For everyday flush and straight draws (≤8
outs), plain ×4 is close enough.

Memorize these exact numbers for the draws you’ll meet most:

Outs One card (turn or river) Two cards (flop to river)

4 (gutshot) ~9% ~17%
6 (two overcards) ~13% ~24%
8 (OESD) ~17% ~32%
9 (flush) ~20% ~35%
12 (flush + gutshot) ~26% ~45%
15 (combo) ~33% ~54%

Common mistake: one card or two?

The rule of 4 is only legitimate when you are guaranteed to see both remaining cards for the
price you are paying right now: when you (or your opponent) are all-in, or all the money is
already in the middle. The single most common pot-odds error in poker is to face one bet on
the flop, value your draw with the rule of 4 (two cards), and then compare that fat two-card
number against the price of a single bet.
Why is it wrong? Calling a flop bet does not buy you both cards. It buys exactly one, the
turn. To see the river you will usually have to call again, often into a larger bet, because your
opponent still has the action and is under no obligation to check the turn and give you the
river for free. So against a flop bet you are not all-in for, the equity you may legitimately
compare is your one-card (rule of 2) equity. Reach for the rule of 4 only when the second
card is genuinely free: you are all-in or otherwise certain to see both cards, or you are already
on the turn facing a bet, where only one card is left anyway.

5.4. Pot odds and the break-even call

Pot odds are the price you are being offered: the ratio of the current pot to the amount you must
call. They tell you how often you need to win for a call to be profitable.

Underneath every call is a single quantity: its expected value (EV), the average number of chips
the decision wins or loses if you could make it over and over. For a call, weighing what you win
when you’re ahead against what you risk when you’re behind:

EV(call) = equity × (amount won) − (1 − equity) × (amount risked)
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A call is profitable (“+EV”) whenever this is positive, break-even when it equals zero, and unprof-
itable (“−EV”) when it’s negative. The break-even/required-equity rule below is nothing more
than the point where EV = 0, the exact equity at which the money you win and the money you
lose cancel out. Everything in this chapter is, at bottom, a way to estimate EV fast enough to use it
at the table.

The break-even rule, expressed as a percentage:

Required equity = call
pot after your call = call

pot + bet + call

Worked through: the pot is 10bb, your opponent bets 5bb, and you must call 5bb. After you call,
the pot will be 10 + 5 + 5 = 20bb, of which you are putting in 5bb. You need to win at least 5 / 20
= 25% of the time to break even.

That phrase, “how often you need to win,” has two faces, and recognizing both is what makes this
number pay off at the table. When you hold a draw, required equity is how often youmust improve
to the best hand. When you hold a made hand facing a polarized bet (one your opponent makes
only with strong value hands or with bluffs, never anything in between), required equity is how
often he must be bluffing for your call to break even, since your hand beats his bluffs and loses to
his value. Same arithmetic, two readings. We return to the bluff-catch reading inWorked Example
4.

A faster shortcut for a pot-sized bet and other common sizes:

Villain’s bet (as fraction of pot) You’re getting (odds) Equity you need

1/4 pot 5-to-1 ~17%
1/3 pot 4-to-1 ~20%
1/2 pot 3-to-1 ~25%
2/3 pot 2.5-to-1 ~29%
3/4 pot 2.33-to-1 ~30%
Full pot 2-to-1 ~33%
1.5× pot (overbet) 1.67-to-1 ~37.5%
2× pot 1.5-to-1 ~40%

Key idea

The bigger the bet relative to the pot, the more equity you need to continue, and the fewer
of your draws can profitably call on raw pot odds alone. This is why big bets and overbets
pressure drawing hands so effectively: they raise the price past what a draw can pay. A half-
pot bet nearly lets a flush draw call on pot odds with one card to come (needs 25%, has ~20%,
a touch short, see below); a pot-sized bet does not come close.

Notice something important in that last parenthetical. A bare 9-out flush draw facing a half-pot
bet on the turn needs 25% and has only about 19.6%, so the pure pot-odds call loses money. Why,
then, does everyone “call with their flush draw”? Because pot odds are only half the story.
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Multiway pots

Every worked example in this chapter is heads-up, but you will often face a bet with two or
more players still in the hand. The pot-odds arithmetic does not change: call ÷ (pot after your
call) gives the same required-equity number. What changes is the equity you actually have.
To call profitably you must beat the entire field, and your raw equity against several ranges at
once is lower than against any single one of them. The bar stays the same height while your
equity drops, so you should tighten which draws and marginal made hands you continue
with. Pulling the other way, implied odds and set-mining value rise multiway, because more
stacks can pay you off when you hit. Net it out: be stingier on raw pot odds in a three- or
four-way pot, but lean a little harder into nutted draws and set-mines that the extra players
will stack off to.

5.5. Implied odds

Implied odds are the extra money you expect to win on later streets when you hit your draw. Pot
odds ask “what’s in the pot now?” Implied odds ask “what’s in your opponent’s stack that I can
extract after I get there?”

Reframe the break-even calculation. You don’t just need the current pot to justify the call, you need
the current pot plus your expected future winnings. The flush draw that is 5% short on raw pot odds
becomes a clear call if you’ll win even a modest extra bet the times your flush comes in and you
get paid.

A practical way to quantify it. To make up a pot-odds shortfall, solve for the extra money you need
to win when you hit:

Implied odds call is +EV if: equity × (potafter villain’s bet + call + future winnings) > call

Note that “pot” here already includes villain’s bet, unlike the break-even formula earlier, where
“pot” meant the pot before he bet and we added the bet separately. The math is identical; only the
bookkeeping differs.

Suppose you face that half-pot turn bet drawing to the nut flush, getting 3-to-1, needing 25% and
holding ~19.6%, so you are short by about 5.4 points of equity. If villain has a big stack behind and
a hand he’ll pay off, and you expect to win an extra bet or more when the flush completes, the call
is comfortably profitable. If instead he’s nearly all-in and there’s no future money, implied odds
are zero and you must fold a draw that can’t make its raw pot odds.

Implied odds are largest when:

• Stacks are deep: more money behind to win.
• Your draw is well disguised: a gutshot or a low straight that no one sees coming gets paid;

an obvious flush on a four-flush board gets no action.
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• Your opponent is loose or a calling station: they’ll pay off your value betwhen you hit (more
on player types in the exploitative chapters).

• You hold the nuts when you hit: no reverse-implied worries (next section).

Common mistake

Beginners radically overestimate implied odds. “I can call this 3-bet with 7♠6♠, I’ll stack
him when I flop a straight.” You flop a straight with a suited connector only about 1.3% of
the time, and a flush about 0.8% (a straight or better, since a flush beats a straight, comes in
around 2% all told). Most of the value comes from flush draws, pairs, and the rare monster
getting paid. Demand roughly 15× your call as a minimum, and 20×+ ideally, in effective
stack behind to set-mine or speculate on these hands, and only when you’ll actually get paid.
If the implied odds aren’t really there, the speculative call just bleeds chips.

5.6. Reverse implied odds

Reverse implied odds are the mirror image: the money you expect to lose on later streets when
you make a hand that is good but not good enough. They are the hidden tax on weak made hands
and second-best draws.

Classic cases:

• Drawing to the non-nut flush or straight. You make your hand and happily bet or call, only
to run into the nuts. The card that “completes” you completes someone better.

• A pair with a weak kicker. A pair of nines with a weak kicker (T♣9♦, 9♥7♠) is fine un-
til stacks go in; then your kicker plays, and you have a real reverse-implied-odds problem
against a better nine such as K♦9♣ or A♠9♥.

• Dominated draws. Q♣9♦ on a J♥T♠x board makes a straight with a K (9-T-J-Q-K), but
that same K gives A♠Q♥ the higher Broadway straight A-K-Q-J-T, so you can stack off while
drawing to the second-nut straight. The “idiot end” is worse still: 8♣9♦ on a T♥J♠Q♦ board
makes the Q-high straight 8-9-T-J-Q, which loses to any A-K Broadway A-K-Q-J-T.

Key idea

Pot odds and implied odds push you toward calling; reverse implied odds pull you back. The
net “true price” of a draw is: raw pot odds, plus what you’ll win when you hit and get paid,
minus what you’ll lose when you hit second-best or make a marginal hand that pays off a
better one. Strong players are constantly netting these three forces, even if only by feel.

This is the deeper reason nut draws are somuchmore valuable than non-nut draws of the same out
count. Nine outs to the ace-high flush and nine outs to the eight-high flush look identical on the
rule-of-4 chart, but the ace-high flush has positive implied odds (you get paid)while the eight-high
flush has negative reverse-implied odds (you pay off).
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5.7. Equity realization

Here is the subtlety that separates competent players from the crowd. The equity numbers we’ve
computed assume the hand goes to showdown with no more betting; they assume you realize
100% of your equity. In real poker, you rarely do.

Equity realization (often written R or “EQR”) is the fraction of your raw equity you actually
convert into won pots, after accounting for the fact that you’ll sometimes be bet off your hand,
sometimes have to fold the best hand to aggression, sometimes face a bet that prices out your draw,
and sometimes get to the showdown for free.

• A hand realizes more than 100% of its raw equity when it can comfortably continue: strong
draws, position, initiative, the ability to barrel.

• A hand realizes less than 100%when it’s hard to play: out of position (OOP), no draw, weak
top pair that can’t stand pressure, junk that must fold to a second barrel.

This is the real answer to a question beginners ask constantly: why is A♥5♥ so much better than
A♦5♣? They have almost identical raw equity against most ranges. The difference is realization.
A♥5♥makes flushes, picks up flush draws to semi-bluff with (to bet or raise a draw that can still
improve), can float and barrel, and turns more boards into a hand it’s happy to continue with.
A♦5♣ too often flops nothing and has to surrender. The gap is all realization, and realization is
what reaches your stack.

Likewise, suited connectors like 8♠7♠ realize more equity than offsuit junk like K♦3♣ because
they flop draws and equity that lets them keep playing, while the offsuit hand flops “ace-high or
fold” far more often.

The drivers of equity realization:

1. Position. Acting last (in position, IP) lets you realize equity cheaply: you check behind for
free cards and bet only when it’s good. Position is worth several points of realization, which
is why ranges are wide on the button and tight under the gun.

2. Hand class. Drawing hands and nutted hands realize well; marginal made hands (weak
pairs) realize poorly because they get bluffed and can’t bluff-catch comfortably.

3. Initiative (the betting lead). The preflop raiser can continuation-bet and pick up pots when
both players miss; the caller cannot as easily.

4. Stack depth and SPR (stack-to-pot ratio). Deeper stacks and certain stack-to-pot ratios let
draws realize implied odds; very shallow stacks compress the game toward raw equity.

5. Domination. A hand that’s often dominated (K9o, A4o) realizes poorly because when it
pairs, it’s frequently second-best, which is a realization and a reverse-implied-odds problem
at once.

Drill

For each hand, before you compute pot odds, ask “will I realize more or less than my raw
equity here?” Try it: (a) 9♠8♠ on the button, 100bb deep, single raised pot; (b) K♦4♣ in the
big blind, out of position, facing a button raise; (c) the nut flush draw on the turn, in position.
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You should answer: (a) more than 100% (position, draws, deep); (b) well under 100% (OOP,
dominated, no initiative); (c) at or above 100% (in positionwith a strong draw and semi-bluff
equity). Make this question a reflex.

5.8. Worked example 1: the flush draw

Game: 100bb cash, you’re on the button with A♣5♣. You open to 2.5bb, the big blind calls. Pot
5.5bb.

Flop: K♣8♣2♦. BB checks, you bet 3bb, BB check-raises to 10bb. Action on you. Pot is now 5.5 +
3 + 10 = 18.5bb; you must call 7bb more.

Step by step:

1. Outs. Nine clubs give you the nut flush. The ace is a soft overcard out (pairing it might not
even be good against a check-raising range), so we’ll lean on the nine flush outs and treat the
ace as a small bonus. Call it ~10 effective outs, but for a clean read use 9 nut outs.

2. Equity, one card. Rule of 2: 9 × 2 ≈ 18% to hit on the turn (closer to 19.6%, but the read is
“about a fifth”). Don’t be tempted by the ~35% two-card figure: this 7bb call buys only the
turn, and to see the river you’ll usually have to pay again, so as the “one card or two?” callout
warned, the rule of 4 doesn’t apply here.

3. Pot odds. You call 7 into a pot that becomes 18.5 + 7 = 25.5bb. Required equity = 7 / 25.5 ≈
27.5%. With ~18–20% you are short on raw pot odds.

4. Implied odds. Stacks are ~87bb deep behind (100bb start minus the 2.5bb open and the 10bb
you put in to call the check-raise). When a club lands and you hold the nut flush, you can
win a substantial further bet, and your line (calling a check-raise) disguises a flushwell. Even
winning one more half-pot bet on the turn or river closes the gap easily. Add the times you
turn the flush and a free shot at the river, plus the small overcard equity, and the call clears.

5. Decision. Call. Raw pot odds fall short; implied odds carry it. Note the dependency: if
villain were nearly all-in with no money behind, strip the implied odds and this becomes a
fold.

5.9. Worked example 2: open-ended straight draw, getting the right price

Game: Tournament, 40bb effective. You hold T♠9♠ in the cutoff. You open 2.2bb, button calls.
Pot ~6bb (with antes).

Flop: 8♦7♣2♥. You have an open-ended straight draw: any 6 or any J makes the nut straight (8
outs). You bet 2.5bb, button calls. Pot ~11bb.

Turn: 8♦7♣2♥2♠ (blank). You check, button bets 6bb.

1. Outs. Clean OESD, 8 outs. No flush on board to taint them; the 2 pairing is irrelevant to your
straight outs.
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2. Equity, one card to come. 8 × 2 ≈ 16% (true ~17.4%).
3. Pot odds. Call 6 into 11 + 6 = 17 → +6 = 23bb after your call. Required equity = 6 / 23 ≈

26%. You have ~16–17%. Raw pot odds say fold.
4. Implied odds. Only ~30bb behind. When you hit your straight on the river, will you get

paid 10bb+ more? Against a cautious opponent who’ll shut down when an obvious 6 or J
completes a straight, probably not. Both the 6 and the J give you the nut straight, so all 8 outs
are clean, but clean outs you can’t get paid on are worth far less than the chart implies, and
the implied odds here are thin given the shallow stacks.

5. Decision. This is close to a fold on a pure call. The textbook answer is to consider a check-
raise semi-bluff instead of calling and realizing poorly. Because you’re in the cutoff and
villain is on the button, the button acts last postflop and you are out of position; a check-raise
that adds fold equity to your ~16–17% straight equity is usually better than a bare call. But
if you must choose call-or-fold with no implied odds, fold. The same-strength draw was a
comfortable call in deep-stacked example 1 and amarginal fold here, purely because implied
odds collapsed with stack depth.

Key idea

The identical draw can be a call or a fold depending entirely on implied odds. Out counts
give equity; equity meets pot odds to give a minimum; implied and reverse-implied odds and
realization decide the rest. Never quote a draw’s “odds” without asking howmuch is behind
and whether you’ll get paid.

5.10. Worked example 3: set-mining

Game: 100bb cash. UTG opens to 3bb, folds to you on the button with 5♠5♥. One caller’s worth
of dead money may follow, but assume heads-up. You call 3bb.

The set-mining math is a pure implied-odds problem, because pocket pairs flop a set only about 1
in 8.5 times (~11.8%), or roughly 7.5-to-1 against.

1. The price now. You’re risking 3bb to potentially win a big pot. Raw pot odds are nowhere
near enough: you’re 7.5-to-1 to flop your set, and the immediate pot isn’t laying that.

2. The implied-odds rule of thumb. You want to win roughly 15× your call (20×+ ideally)
when you flop the set, to cover the ~7.5-to-1 miss rate plus the times your set loses or wins
nothing. Here, a 3bb call against ~97bb behind is over 30-to-1 in potential stack depth, so the
deep stacks make this a clear, profitable set-mine.

3. Reverse-implied check. A set of fives can lose to a higher set. That’s rare, and you’ll usually
get away cheaply, so it only slightly discounts the value. The bigger discount is that you
won’t always stack your opponent when you hit; they have to have a hand. The 15×/20× rule
already bakes that in.

4. Decision. Call to set-mine when (a) effective stacks are deep enough (the ~15×-behind gate,
20×+ ideally) and (b) you’ll get paid when you hit. Against a short-stacked opener with
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only 25bb behind, the same 5♠5♥ call is not a profitable set-mine on its own; you’d need a
different reason (playability, equity to flop more than a set, fold equity later) to continue.

Common mistake

Set-mining out of position, against tight opponents, or with shallow stacks. All three wreck
your implied odds. The “set over set” disaster gets the attention, but the more common loss
is calling 3bb to set-mine 40bb deep against a player who only stacks off with the nuts: you
flop your set 12% of the time, and even then half of those get checked down. Set-mining is
only as good as the stack you can win and the opponent who’ll pay.

5.11. Worked example 4: bluff-catching with a made hand

So far we have aimed pot odds at draws and set-mines. The same break-even number also decides
whether to call a bet with a made hand to catch a bluff, the use you will face every session.

Game: 100bb cash. You hold A♠Q♥ on the button. You raise preflop and the big blind calls. The
board runs Q♣8♣6♠ / 4♥ / 2♦. You bet the flop, villain calls; you bet the turn, villain calls; on
the river he suddenly leads into you (a donk bet, betting into the previous aggressor) for 18bb into
an 18bb pot, a pot-sized bet.

You have top pair, top kicker. Against this line (call, call, then a pot-sized river lead), villain’s range
is polarized: either a hand that beats you (a slow-played set such as 88 or 66, or two pair such as
Q8 or 86) or a busted draw firing one last barrel (a missed club flush draw like K♣J♣, or a missed
straight draw such as T♣9♣ or 7♠5♠). Your top pair beats every one of those bluffs and loses to
every one of those value hands. That is the textbook definition of a bluff-catcher.

1. Required equity. You call 18 into a pot that becomes 18 + 18 + 18 = 54bb. Required equity
= 18 / 54 ≈ 33%. (A pot-sized bet always asks for ~33%, straight off the chart in the pot-odds
section.)

2. Translate equity into a bluffing frequency. Here is the bridge most players never make.
Because your hand beats exactly villain’s bluffs and loses to exactly his value, your equity
against his range simply is the fraction of that range that is bluffing. So “I need 33% equity”
means precisely “villain must be bluffing at least 33% of the time he takes this line.” For a
bluff-catcher, required equity and minimum bluff frequency are the same number.

3. Make the read in combos. A pot-sized bet needs a bluff a third of the time: a 2-to-1 value-
to-bluff ratio, two value combos for every bluff. Put villain on, say, 6 value combos (the sets
and two pairs that got there). For your call to break even he needs at least 3 bluff combos
(3 bluffs against 6 value is exactly 1/3 of his range). Does this villain actually show up with
three busted draws firing pot? A loose, aggressive, or frustrated player easily can; a passive
“I only bet when I have it” player almost never does.

4. Decision. Against most low-stakes opponents, who badly under-bluff big rivers, this top pair
is a fold to a pot-sized lead: they simply do not have the bluffs to clear the 33% bar. Against
an aggressive, balanced, or tilted opponent who arrives with enough air (no made hand),
it is a clear call. Nothing about your cards changed between those two verdicts; only your
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estimate of villain’s bluff frequency did, measured against the exact threshold the pot odds
set.

Key idea

For a bluff-catcher, the pot-odds table doubles as a minimum-bluff-frequency table. The
required equity a bet lays you is exactly the bluff frequency villain must clear for your call
to profit: facing a half-pot bet you need ~25%, so you call if he bluffs more than about a
quarter of the time; facing a pot-sized bet ~33%, so more than a third; facing a 2×-pot overbet
~40%, so more than two times in five. This is the mirror image of the bettor’s job: he chooses
a bluff frequency designed to make you exactly indifferent, while you, the caller, are just
checking whether his actual frequency clears that bar. The bettor’s side of this, the value-
to-bluff anchors and the minimum-defense math behind them, is derived in Chapter 8, the
minimum-defense-frequency (MDF) chapter. Most of the money you make bluff-catching
comes from opponents whose real frequency is nowhere near it, almost always far too low.

5.12. Putting it together: the decision sequence

When you face a bet with a drawing or marginal hand, run this checklist. It becomes near-instant
with practice:

1. Count your outs, then discount tainted, non-nut, and soft (overcard) outs.
2. Convert to equitywith the rule of 2 (one card) or rule of 4 (two cards), applying the big-draw

correction past ~8 outs.
3. Compute the required equity from pot odds: call ÷ (pot after your call).
4. Compare. If your equity already exceeds the requirement, you have a profitable call on pot

odds alone, and should often consider raising instead.
5. If you’re short, check implied odds. Is there enough behind, and will you get paid, to make

up the gap? Are your outs to the nuts?
6. Subtract reverse-implied odds. Could hitting your hand cost you a stack against something

better?
7. Adjust for realization. Are you in position with initiative (realize more), or OOP and easily

bluffed (realize less)?
8. Decide: fold, call, or raise, remembering that a semi-bluff raise often beats a marginal call,

because it adds fold equity to your drawing equity.

Drill

Take a deck and deal yourself ten random flop scenarios with a draw. For each, out loud and
within ten seconds: state your outs, your one-card and two-card equity, the equity you’d need
facing a half-pot and a pot-sized bet, and whether implied odds could rescue a short call. Do
this for a week and the entire sequence collapses into a single glance at the felt. That glance is
what separates players who “have a feel for it” from players who are actually doing the math;
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they’re the same thing, just internalized.

The numbers in this chapter are the grammar of poker. Hand reading tells you the words (your
opponent’s likely range), and the chapters on betting, bluffing, and psychology tell you how to
compose sentences. None of it functionswithout the grammar. Drill these calculations until they’re
automatic, and you free up all your conscious attention for the parts of the game that can’t be
reduced to arithmetic: the read, the timing, the human across the table.

5.13. Summary

• Equity is your share of the pot at showdown; in practice what matters is your equity against
your opponent’s whole range, not against one guessed hand.

• Count your outs, then discount tainted, non-nut, and overcard outs before trusting the num-
ber.

• The rule of 2 and rule of 4 turn outs into equity. Use ×4 only when you are certain to see
both cards; otherwise use ×2.

• Pot odds set the equity you need to call: call ÷ (pot after your call). A pot-sized bet asks for
~33%, a half-pot bet ~25%.

• Implied and reverse-implied odds move that price up or down by what you win or lose on
later streets, and equity realization moves it again for position, initiative, and hand class.

• For a made hand facing a polarized bet, the required equity is also the minimum bluffing
frequency you need from your opponent for the call to profit.
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Every decision you make at the poker table (every fold, call, bet, raise, and check) has a price tag
and a payoff. Expected value (EV) is the tool that lets you read those price tags. It is the most
important concept in this book: once you understand it, poker stops being a list of memorized
rules and becomes one question you ask on every street: which of my available actions makes me the
most money on average?

By the end of this chapter you will be able to calculate the EV of a call, a bet, and a bluff, compare candidate
lines by EV, and judge your decisions by their quality rather than their result.

6.1. What Expected Value Actually Means

Expected value is the average result of a decision if you could repeat it an infinite number of times.
It is a weighted average: multiply each possible outcome’s value by its probability, then add them
up.

The general formula is:

𝐸𝑉 = ∑
𝑖

𝑃(outcome𝑖) × 𝑉 (outcome𝑖)

In plain English: probability of each result times the money won or lost in that result, summed across all
results.

A few ground rules before we touch a single hand:

• Work in big blinds (bb), not dollars or chips. A decision that wins 3bb wins 3bb whether
you play a $0.50 game or a $50 game, so your reasoning stays portable across stakes.

• Count only themoney still in play. Chips you put in on earlier streets are gone. EV is always
computed from this decision forward. This is the most common place where intuition betrays
beginners, and we will return to it.

• Positive vs. negative EV. A +EV play makes money on average; a –EV play loses money on
average. Your job at every decision point is to pick the option with the highest EV available.

Key idea

EV is not a prediction of what will happen this hand. You will often make a clearly +EV call
and lose the pot. EV is a statement about the long run, the average of thousands of identical
spots. Your bankroll is the sum of those averages, so playing +EV relentlessly is how youwin
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even though any single hand can go either way.

6.2. The EV of a Call

Calling is the simplest action to analyze because there are usually only two outcomes: you win the
pot, or you lose your call.

Suppose the pot is 10bb and your opponent bets 6bb, making the total 16bb. It costs 6bb to call,
and you believe you have the best hand, or will improve to it, 40% of the time.

When you win, you collect the 16bb in the pot (the original 10bb plus your opponent’s 6bb bet).
When you lose, you forfeit the 6bb you called with. So:

𝐸𝑉𝑐𝑎𝑙𝑙 = (0.40 × 16) − (0.60 × 6)
𝐸𝑉𝑐𝑎𝑙𝑙 = 6.4 − 3.6 = +2.8 bb

Calling here is worth +2.8bb on average. The “win” amount is the full 16bb pot after the bet went in,
since that is what you drag; we do not subtract the call from the win side. (You can also compute
it the gross way: invest your 6bb call every time and drag the full 22bb pot 40% of the time, so 0.40
× 22 − 6 = +2.8bb. Same answer; pick one method and stay consistent.)

This formula is the engine behind pot odds, covered in its own chapter. The call breaks even when
your win probability equals the price you are getting: here that breakeven is 6bb / (16bb + 6bb) =
6/22 ≈ 27%, and your 40% clears it comfortably.

6.3. The EV of a Value Bet

When you bet for value, you want worse hands to call. Three outcomes are possible: villain folds,
villain calls and you win, or villain calls and you lose (you were behind, or got outdrawn). On the
river, with no more cards to come, split the bet by what villain does.

Pot is 20bb. You bet 15bb. Your read: villain folds 50% of the time, andwhen he calls you are ahead
70%.

Break the tree into branches:

• Villain folds (50%): you win the 20bb pot. Value = +20bb.
• Villain calls and you win (50% × 70% = 35%): you win the 20bb pot plus his 15bb call =
+35bb.

• Villain calls and you lose (50% × 30% = 15%): you lose your 15bb bet = –15bb.

55



6. Expected Value and Decision-Making

𝐸𝑉𝑏𝑒𝑡 = (0.50 × 20) + (0.35 × 35) + (0.15 × −15)
𝐸𝑉𝑏𝑒𝑡 = 10 + 12.25 − 2.25 = +20 bb

Compare that to checking and giving up, or checking towin at showdown some fraction of the time.
The bet’s +20bb is the number any alternative line must beat. That is the core of decision-making:
you judge each play against its best alternative.

6.4. The EV of a Bluff

A pure bluff is the cleanest EV calculation in poker: with no showdown value, you win only when
villain folds.

The formula for a bluff is:

𝐸𝑉𝑏𝑙𝑢𝑓𝑓 = (𝑃𝑓𝑜𝑙𝑑 × pot) − (𝑃𝑐𝑎𝑙𝑙 × bet)

You win the current pot when he folds and lose your bet when he calls. (We are ignoring the rare
cases where you bluff, get called, and hit a miracle card; that adds a small positive term if a card is
to come.)

Pot is 12bb. You bluff 8bb on the river. How often must villain fold for this to break even? Set EV
to zero:

0 = (𝑃𝑓𝑜𝑙𝑑 × 12) − ((1 − 𝑃𝑓𝑜𝑙𝑑) × 8)
0 = 12 𝑃𝑓𝑜𝑙𝑑 − 8 + 8 𝑃𝑓𝑜𝑙𝑑

8 = 20 𝑃𝑓𝑜𝑙𝑑 ⇒ 𝑃𝑓𝑜𝑙𝑑 = 0.40

You need villain to fold 40% of the time to break even. This is the breakeven bluff frequency, and
the shortcut is worth memorizing:

Breakeven fold % = bet
bet + pot

Here: 8 / (8 + 12) = 8/20 = 40%. This is the risk fraction of your own bluff, sometimes called alpha,
and it belongs to the bettor. Don’t confuse it with the price villain gets to call, a separate quantity:
he is laid 8 / (12 + 8 + 8) = 8/28 ≈ 29%. A few reference points worth knowing cold:

Bet size (relative to pot) Fold % needed to break even

Half pot (0.5x) 33%
Two-thirds pot (0.67x) 40%
Three-quarters pot (0.75x) 43%
Full pot (1.0x) 50%
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Bet size (relative to pot) Fold % needed to break even

Overbet 1.5x pot 60%

Key idea

Bigger bluffs need to work more often. A pot-sized river bluff must succeed 50% of the time
just to break even; a half-pot bluff only 33%. Bet sizing is therefore a strategic lever: it directly
sets the bar your readmust clear. If a player folds 45% of the time, a half-pot bluff (needs 33%)
is comfortably +EV, but a pot-sized bluff (needs 50%) is –EV against the very same player.

Let’s confirm one is +EV. Against an opponent you estimate folds 55% to that 8bb bet into 12bb:

𝐸𝑉𝑏𝑙𝑢𝑓𝑓 = (0.55 × 12) − (0.45 × 8) = 6.6 − 3.6 = +3.0 bb

This is clearly profitable: 55% comfortably clears the 40% you needed.

Common mistake

Beginners bluff “because villain might fold” without ever asking how often he must fold.
“Might fold” is not an analysis. The real question: does his folding frequency beat the
breakeven number your bet size demands? A bluff that gets through 35% of the time is a
disaster at pot-size but a small +EV play at quarter-pot, where it clears the 20% breakeven
(per-bluff profit about+0.19 pots: 0.35× 1− 0.65× 0.25 in pot units). Same fold rate, opposite
verdict, because the sizing changed the math.

6.5. Comparing Candidate Lines by EV

Real hands are branching trees of decisions. The professional lays out the two or three realistic lines,
estimates the EV of each, and takes the highest. You rarely have exact numbers (your inputs are
educated estimates), but even rough EV comparison beats gut feeling: it makes your assumptions
explicit and tests whether they hold up.

Consider a turn spot. The pot is 30bb and you hold a flush draw plus an overcard: nine outs (cards
that give you the best hand) to the nut flush, with a chance your overcard is live. You face no bet,
you are last to act on the turn, and you have 40bb behind. Your candidate lines:

1. Check back and try to realize equity / hit on the river for free.
2. Bet 20bb as a semi-bluff, hoping to win immediately but with equity as a backup when

called.

Suppose you estimate about 18% equity from the nine flush outs (rule of 2: nine × 2 ≈ 18% on one
card), call it ~20% once you add a live overcard, and you estimate the 20bb semi-bluff folds villain
out 45% of the time.
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Line 1 — check back. You see a free river and win the 30bb pot about 20% of the time when you
hit (ignoring the times your unimproved hand is already best, to keep the model lean):

𝐸𝑉𝑐ℎ𝑒𝑐𝑘 ≈ 0.20 × 30 = +6 bb

Line 2 — semi-bluff 20bb. Break it into branches:

• Villain folds (45%): win 30bb now → +30bb.
• Villain calls (55%), then you hit on the river (20%): you win the 30bb pot plus his 20bb

call = +50bb. Combined probability 0.55 × 0.20 = 11%.
• Villain calls (55%), then you miss (80%): you lose your 20bb bet = –20bb. Combined

probability 0.55 × 0.80 = 44%.

𝐸𝑉𝑠𝑒𝑚𝑖𝑏𝑙𝑢𝑓𝑓 = (0.45 × 30) + (0.11 × 50) + (0.44 × −20)
𝐸𝑉𝑠𝑒𝑚𝑖𝑏𝑙𝑢𝑓𝑓 = 13.5 + 5.5 − 8.8 = +10.2 bb

The semi-bluff at +10.2bb beats the check-back at +6bb, so you bet. Be fair, though: the check-
back estimate is deliberately conservative. It credits only the 20% hit-and-win branch and ignores
both the extra river value you collect when you hit and the times your unimproved ace-high is best.
Crediting those would shrink the gap to well under 4.2bb. The bet still wins, but it wins by adding
a second route to the pot: fold equity now (the value of the chance villain folds) on top of your
draw later, the twoways to win. That edge is invisible to results-oriented thinking, where amissed
semi-bluff just looks like a loss.

This model is simplified: it ignores rivers where you miss but can bluff again and the times villain
raises. A solver (software that computes near-optimal play) accounts for all of it. But the framework,
enumerate the lines, branch each into outcomes, then weight and sum, is identical on a napkin or
across a solver’s millions of nodes.

6.6. A Fully Worked Example Hand

Setup. $1/$2 online cash, 100bb effective. You are in the big blind with A♥5♥. The cutoff opens
to 2.5bb, the button calls, and you call. Three players, 8.0bb in the pot (your 2.5 plus theirs, 2.5 +
2.5, plus the small blind’s dead 0.5).

Flop: K♥9♥4♣. You have the nut flush draw, nine clean outs to the best hand, plus a backdoor
wheel possibility (a draw that needs two running cards) and an ace that may or may not be good.
You check, the cutoff bets 5bb, the button folds. Pot is now 13.0bb (the 8.0bb plus the cutoff’s 5bb)
and it costs 5bb to call.

The call decision. With nine outs you complete your flush by the river about 35% of the time,
but you won’t always see both cards for free, so price the call against this turn card alone (about
19% to hit) plus the implied value of stacking a made hand. Your draw, the ace outs, and implied
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odds clear the 5 / (13.0 + 5) ≈ 28% pot odds comfortably. Call. (A check-raise semi-bluff is also a
candidate line, but take the call to keep the example moving.)

Turn: 2♠. This card helps a little. The deuce gives you a live gutshot (an inside straight draw) to
the wheel: holding A-2-4-5, any 3 completes A-2-3-4-5, and three of those (3♠, 3♣, 3♦) are extra
clean outs beyond your flush draw, since the 3♥ was already one of your nine flush outs. (The
wheel is effectively the nuts on those rivers: no flush is possible and a five-high straight beats any
two pair or set.) That lifts you to roughly twelve outs. The pot entering the turn is 18.0bb (13.0bb
+ your 5bb call). The cutoff now bets 16bb, a big turn barrel (a continuation bet on the next street),
leaving roughly 76bb behind. With the nut flush draw plus the wheel gutshot you have about 26%
to improve on the river (twelve outs, 12/46 ≈ 26%).

Now the EV of calling 16bb. When you call and win, you drag the 18bb pot plus the cutoff’s 16bb
bet, 34bb in all (the win amount includes the bettor’s bet, as before):

𝐸𝑉𝑐𝑎𝑙𝑙 = (0.26 × 34) − (0.74 × 16) = 8.8 − 11.8 = −3.0 bb

On raw pot odds alone, this call is still –EV. You need 16 / (18 + 16 + 16) = 16/50 = 32% equity
(your 16bb call has to win the 18bb pot plus both 16bb bets), and you have about 26%. So why
call profitably? Implied odds: the extra money you expect to win on the river when you hit. The
break-even extraction is only about 3.0 / 0.26 ≈ 12bb, modest against villain’s ~76bb stack. So if,
on the ~26% of rivers where you improve, you can extract even 20bb more on average, you add
roughly 0.26 × 20 ≈ +5.2bb to the call’s EV, covering the –3.0bb gap and turning the call clearly
profitable (≈ +2.2bb). Whether it is correct depends on how much you actually get paid: against
a station (a player who calls far too often) who never folds top pair, call all day; against a thinking
player who shuts down when the flush comes in, fold.

River: 7♥. You hit the nut flush. Pot is 50.0bb (the 18.0bb entering the turn plus both 16bb turn
bets). Villain checks. You hold the absolute nuts, so the only question is a value-betting one: what
size maximizes (probability of being called) × (amount called)?

If you shove 76bb and get called 25% of the time, the bet adds 0.25 × 76 = 19bb of value. If you
bet 35bb and get called 60% of the time, it adds 0.60 × 35 = 21bb. The smaller bet makes more here
because it more than doubles your call rate while only roughly halving your size (and you collect
the 50.0bb pot either way). Even with the nuts, sizing is an EV optimization, and the biggest
number on the betting menu is often not the most profitable. The exception: against a pure calling
station who never folds, the largest size (overbet or shove) genuinely can be the highest-EV value
bet, because when the call rate barely drops, max sizing wins the most. The skill is matching the
size to how the specific opponent calls.

Drill

Take the river spot above. Build a three-row table for bet sizes of 20bb, 35bb, and 76bb (shove).
For each, estimate villain’s calling frequency, then compute (call% × bet size) to find the extra
value each size captures. Which size wins? Now do the same for the turn call: write the call’s
raw EV (you computed ≈ –3.0bb), then solve for the average river extraction you’d need to
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make the call breakeven. Repeat for five different hands to build the reflex.

6.7. Process Over Results: The Mindset Shift

The single most expensive habit in poker, and almost everyone has it to some degree, is judging
a decision by whether the hand was won or lost. This is results-oriented thinking, and it is the
main reason players stop improving.

Poker is a game of incomplete information and large variance. You can make a flawless, clearly
+EV call and lose; you can make a reckless, –EV hero call and stack someone. The professional
standard is to evaluate each decision using only the information available at the time, then accept
whatever the cards do. A good decision that loses is still a good decision; a bad decision that wins
is still a bad decision. What matters is whether, given what you knew, you chose the highest-EV
action; who won the pot is beside the point. Let the result grade the decision and you learn the
wrong lessons: you reinforce mistakes that happen to win and abandon good plays that happen
to lose.

There is a one-word name for this error: resulting, equating decision quality with outcome quality.
In review, never answer “did I play that hand well?” by looking at who won.

Common mistake

“I called and he had it, so I should have folded.” No. The hand he turned over is one sample
from his entire range. If his range at that moment held enough bluffs and worse value hands
that your call beat the whole range, the call was correct even though this specific instance lost.
Judge the call against the range you faced, not the one hand you got shown. The same logic
runs the other way: “I bluffed and he folded, so it was a great bluff”, maybe, but if he folds
only 25% and your sizing needed 50%, you made a –EV play that got lucky. The fold doesn’t
vindicate the bluff.

How do you internalize this? Three practices:

1. Separate decision review from results. When studying hands, cover the result. Ask only:
what were the available lines, and which had the highest EV given my reads? Reveal the out-
come last, and only to check whether your inputs were calibrated, not to grade the decision.

2. Track your decisions, not just your bankroll. Note spots where you knew the +EV play and
made it, regardless of how they turned out. A sessionwhere youmade twelve good decisions
and lost five buy-ins to variance is a successful session by the only metric you control.

3. Let the long run judge you. Variance is loud in the short term and silent in the long term.
Over a single session, luck dominates. Over tens of thousands of hands, EV dominates and
luck washes out. Keep making +EV decisions and let the sample size do its work.
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Key idea

You cannot control whether you win a hand, only whether you make the +EV decision. De-
tach “played well” from the outcome and attach it to the quality of your reasoning. Players
who make this shift stop tilting (letting frustration drive their play), stop chasing losses, and
start improving, because they are finally optimizing the one thing they can control.

6.8. Putting It Together

Expected value is the grammar of poker. Pot odds, implied odds, fold equity, bet sizing, bluff
frequency, and value extraction are all applications of the same EV calculation. When you are
unsure what to do, fall back to the fundamental procedure:

1. List your realistic options (fold, call, raise; check, bet small, bet big).
2. For each option, enumerate the outcomes and estimate their probabilities from your read of

villain’s range.
3. Weight each outcome by its probability, sum to get the EV of that option.
4. Choose the highest.
5. Judge yourself on steps 1–4, never on whether the river bricked.

You won’t run these calculations to three decimals in real time; nobody does. But drilling them
away from the table builds the intuition to feel the EV live: this bluff is too big for how sticky he is;
this call is a clear price; this half-pot value bet is too small forwhat the hand isworth. That intuition,
grounded in arithmetic you have actually done, is what poker expertise looks like. Everything else
in this book applies the principle you just learned: at every decision, find the +EV play, make it,
and trust the long run.

Summary

• Compute EV from the current decision forward, in big blinds, weighting each outcome
by its probability.

• Compare your realistic lines and take the highest EV.
• A bluff’s breakeven fold frequency is bet / (bet + pot); bigger bets must work more

often.
• Implied odds can turn a draw that is priced out on raw pot odds into a profitable call.
• Judge decisions on the information you had, not the result. Catch yourself resulting.

61



7. Combinatorics & Blockers

By the end of this chapter you will be able to count the value and bluff combinations in an opponent’s range
and adjust your decision for the cards your own hand removes.

Hand reading rests on a foundation of arithmetic. When you say “I think villain has a flush draw
or a set here,” you are making a claim about how many specific card combinations support each
story. A player who can count those combinations, and who sees how the cards in their own hand
and on the board quietly delete combinations from villain’s range, reads hands far more precisely
than one working purely on feel.

This chapter teaches you to count. We start with the raw combinatorics of a 52-card deck, showhow
the board and your hole cards remove combinations, and build that into one of the most powerful
concepts in modern poker: blockers. By the end you should be able to look at a river spot and
answer, in seconds, “there are X combos of value and Y combos of bluffs, and the card in my hand
kills Z of them.”

7.1. The raw numbers: how many combos is a hand?

A combo (combination) is one specific two-card holding, identified by suit. A♠K♥ and A♦K♣
are different combos even though we lump them together as “AK” when we talk about ranges.
Counting combos means counting the ways to pick two specific cards from those still available.

Start with the total. A full 52-card deck contains C(52,2) = 1326 distinct starting-hand combos.
Every count in this chapter (the 16s, the 12s, the 4s, the 6s) is a slice of that 1326. As a sanity check,
the 13 pocket pairs supply 13 × 6 = 78 combos and the 78 distinct unpaired hands supply 78 × 16
= 1248 combos; 78 + 1248 = 1326. If your range counting ever fails to reconcile against 1326, you
have miscounted somewhere.

The numbers you must memorize are two anchors, 16 for any unpaired hand and 6 for any pocket
pair, plus the 12 + 4 split of that 16 into offsuit and suited:

Holding type Combos Why

Unpaired hand (e.g., AK, QJ) 16 4 aces × 4 kings = 16
— offsuit portion 12 the suited ones removed
— suited portion 4 one per suit (A♠K♠, A♥K♥,

A♦K♦, A♣K♣)
Pocket pair (e.g., 99) 6 choosing 2 of the 4 nines: C(4,2)

= 6
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That 16 = 12 + 4 split matters constantly. When someone “has AK,” they are twelve times more
likely to hold an offsuit version than any single specific suited version (12 offsuit combos versus
1 for, say, A♠K♠), and three times more likely to hold offsuit than suited overall (12 versus 4).
Suited hands are rarer, which is exactly why flushes are powerful and why a single suit-specific
blocker swings so much weight.

Key idea

Two anchors, 16 combos for any unpaired hand and 6 for any pocket pair, plus the 12 + 4 split
of that 16 into offsuit and suited. Almost all combinatorics flows from these. If you internalize
nothing else, internalize this.

A few more counts worth having ready:

• A specific suited hand such as A♥K♥: 1 combo.
• A pair after one of its cards is dead (e.g., 99 when a 9 is on the board): C(3,2) = 3 combos.
• A pair after two are dead: C(2,2) = 1 combo.
• An unpaired hand after one of its ranks loses a card (e.g., AK when one ace is gone): 3 × 4

= 12 combos.

7.2. Card removal: the board and your hand delete combos

Here is the pivot from textbook counting to live hand reading. The 16-and-6 numbers describe a
full deck. Themoment cards appear, on the board or in your own hand, they are no longer available
to villain, and every combo that needed one of those cards vanishes.

This is card removal, and it works in two directions you must keep separate:

1. Board removal affects everybody equally. If the flop is K♠7♥2♦, neither you nor villain can
hold that king, so KK drops from 6 combos to 3.

2. Hand removal (your blockers) affects only villain’s range, and only from your seat. If you
hold the A♠, villain cannot have A♠K♠, A♠Q♠, or the nut-flush version of anything in
spades. Your opponent doesn’t know this; you do, and that asymmetric information is an
edge.

7.2.1. Worked count: how many AK combos remain after an ace flops?

You raise pre-flop, the big blind calls, and the flop comes A♠8♥3♦ rainbow (three different suits,
so no flush draw is possible yet). You hold QJ and you want to know how much top pair (AK, AQ,
AJ, AT, and so on) is genuinely in villain’s calling range.

Take AK specifically. Full deck: 16 combos. One ace is on the board, so only three aces remain
available, while all four kings are live. Villain’s AK = 3 × 4 = 12 combos. The ace on the board
removed exactly four combos (16 → 12), the four that used the now-dead ace.
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Now imagine the same A♠8♥3♦ board, except this time you hold A♣Q♦ and want to count
villain’s AK. Two aces are now dead from villain’s perspective, one on the board and one in your
hand, while every king is still live because you hold no king. Villain’s AK = 2 aces × 4 kings = 8
combos. Your single ace blocker cut villain’s AK from 12 down to 8, a one-third reduction, purely
because you hold one of the cards they need. (Hold an ace and a king and you block both ranks:
villain’s AK falls to 2 × 3 = 6 combos, a one-half reduction.)

That is the entire mechanism of blockers in one example: a card you hold is a card they cannot
have.

7.3. Blockers and unblockers

A blocker is a card in your hand (or on the board) that removes combos from a part of villain’s
range you care about. An unblocker is the deliberate absence of such a card: you do not hold a card
villain needs, so all of that part of their range stays live.

The reason blockers matter is that poker decisions are won and lost at the margins, and combina-
torics is how you measure the margin. Two ideas drive everything:

• When you bluff, you want to block their value and their calls. Holding a card that removes
the hands that would call youmeans there are simply fewer combos left that can punish your
bluff.

• When you call (as a bluff-catcher), you want to UNblock their bluffs. You want their bluff-
ing combinations as plentiful as possible, whichmeans not holding the very cards theywould
have chosen to bluff with.

Key idea

Block their value when you bet or raise; unblock their bluffs when you call. Be precise about
the asymmetry. A value-blocker such as the nut-flush blocker favors raising over a passive
call mainly because it adds fold equity (the value you win when a bet makes a better hand
fold) and usually comes with little showdown value. Blocking value is not itself bad for a
call; if anything, removing value combos makes a bluff-catch better. What actively ruins a
call is a card that blocks their bluffs. The nut-flush blocker, then, is the cleanest example of a
premium bluff-or-raise card rather than a card that improves a call.

7.3.1. Why blocking value helps a bluff

Suppose the river completes a flush and you are deciding whether to bluff-shove. The hands that
beat you and will call are made flushes. If you hold a card of that suit, especially the ace, you
remove several of villain’s strongest flush combos and make the nut flush impossible for them.
Every flush combo you remove cannot call your shove, so the count of “hands that beat me and
call” falls and your bluff is likelier to simply take it down.
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7.3.2. Why unblocking bluffs helps a call

Now flip seats. Villain shoves the river and you hold a bluff-catcher, a hand that beats a bluff but
loses to any value. Whether you call profitably depends on the ratio of bluff combos to value
combos in villain’s range, and you want bluffs to be plentiful. So you would rather not hold the
cards villainwould have bluffed. If a busted straight draw is the likely bluff and you hold cards that
block that draw, you have removed villain’s bluffs, which is bad for your call. If your hand has no
overlap with their natural bluffing candidates, all those bluffs stay live and your call improves.

Common mistake

“I have the ace of spades, so I have a blocker, so I should call.” Backwards, and exactly why
depends on the board texture. (1) On a board where the flush has completed, your A♠
removes villain’s made nut flush, part of their value. That argues for a raise, since you have
fold equity and credibly represent the nuts, and your ace-high has almost no showdownvalue
to protect anyway. (2) On a board where the flush has missed, there are no made flushes left
to remove; instead the A♠ blocks villain’s busted nut-flush-draw bluffs, which hurts a bluff-
catch by deleting some of the air you beat. These are opposite textures: the same card removes
value on one board and bluffs on the other, never both at once, yet the naive “I have a blocker,
so I call” is wrong on both. Always ask precisely which part of their range, value or bluffs,
the card removes.

7.4. A fully worked river example

Let’s put the whole machine together on a single hand.

Setup. 100bb effective, online 6-max cash. You open the CO to 2.5bb with A♠Q♦, the BTN folds,
the BB calls. Heads-up to a flop of K♠9♠4♥. BB checks, you c-bet (continuation-bet) 3bb into
5.5bb, BB calls. The turn is the 2♠, putting three spades on board and giving you the nut-flush
draw (your A♠ plus the three board spades) alongside ace-high. BB checks and you check back,
keeping a draw that still has showdown value. The river is the 7♥, which bricks your flush draw
and leaves the A♠ as a pure blocker. Final board: K♠9♠4♥2♠7♥. The pot is roughly 11.5bb. BB
leads into you for 9bb, about 80% pot.

You hold A♠Q♦, an ace-high that beats none of villain’s flushes but does beat the busted-draw
bluffs, so a flat call is a real bluff-catch. The question is whether raising beats calling, with folding
as the floor if neither pays. Calling only realizes showdown value against the busted draws; raising
adds fold equity on top. Combinatorics decides which is better.

Step 1: what is BB leading for value? An 80%-pot river lead on a flush-completed board (one
where a two-card spade flush is now possible) from the caller is usually polarized, meaning it
splits into strong value and bluffs with little in between: flushes for value, and missed draws or
weak pairs that give up or turn into a bluff. The slice of value your A♠ actually touches is the made
spade flushes, so those are what we count below. Villain’s value also holds some sets and two pair
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(K9, KK, 99) that beat your ace-high and that your A♠ does not block, so the blocker erases only
the nut-flush portion of value. Let’s count the flushes.

BB’s flush combos are two-spade hands. The board shows K♠, 9♠, and 2♠, so three spades are
dead. The 4♥ and 7♥ remove nothing in spades, so the 4♠ and 7♠ are both still live. Available
spades for villain: A♠, Q♠, J♠, T♠, 8♠, 7♠, 6♠, 5♠, 4♠, 3♠, which is ten live spades, before
subtracting any you hold.

Step 2: apply your blocker. You hold the A♠. That single card means villain cannot have the nut
flush; there is no A♠x♠ in their range at all. A BB who flats pre-flop and calls a flop c-bet typically
holds suited spade combos like Q♠J♠, J♠T♠, T♠8♠, 8♠7♠, suited connectors, and a few suited
broadways. Without your A♠, the nut-flush combos (A♠ plus another live spade) would be a
meaningful chunk of their value, and you have deleted every one. The flushes that remain are all
second-nut-or-worse.

Step 3: what calls a raise? If you raise, mostly flushes can call, and you have removed the best
ones, plus the occasional unblocked set or two pair. A villain holding, say, Q♠J♠ now has to call a
big raise fearing exactly the nut flush you represent, andmany players fold everything but the very
top of their flushes facing a raise. Your A♠ does two jobs at once: it removes nut-flush combos
from their value, and it makes your nut-representing raise believable. Against the value you do
not block (those sets and two pair), the raise simply leans on fold equity.

Step 4: the decision. A♠Q♦ here is a textbook bluff-raise candidate, precisely because of the
A♠: the blocker removes their nut flushes and fuels a credible nut-flush story, so raising out-earns
a passive bluff-catch. Contrast a hand like A♥Q♥ on the same river. Same ace-high, the same
showdown value (both beat the busted draws, both lose to every flush), but now you hold no
spade blocker, remove none of their flushes, and have no credible nut-flush story. Stripped of fold
equity, A♥Q♥ has no raise; it is reduced to bluff-catch-or-fold, decided purely by the bluff-to-value
ratio, and is the clearly weaker spot. Same rank, same showdown value, opposite decision, and the
entire difference is blocker and fold-equity value rather than anything you can see at showdown.

One caveat on the opponent: this bluff-raise only earns when villain will actually fold weaker
flushes to your raise, the read that fits a thinking or online player. Against a calling station (an op-
ponent who rarely folds once he has a made hand), the fold equity vanishes, and A♠Q♦ collapses
back to a check-and-give-up bluff-catch.

Drill

Take the hand above. (a) Without your A♠, list every nut-flush combo villain could hold
given the board (A♠ plus each remaining live spade). Count them. (Answer: the nine other
live spades areQ♠, J♠, T♠, 8♠, 7♠, 6♠, 5♠, 4♠, 3♠, so there are 9 nut-flush combos, theA♠
paired with each.) (b) Confirm your A♠ removes all nine. (c) Re-run the spot assuming you
instead hold A♣Q♣: how many of villain’s flush combos do you now block? (Answer: zero,
because your clubs touch none of their spades, which is why A♣Q♣ has no profitable raise
and is reduced to amarginal bluff-catch, called or folded depending on villain’s bluff-to-value
ratio.)
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7.5. Counting a full range: a practical method

You won’t always have a solver. Here is a hand-readable procedure for any river bet-or-call deci-
sion:

1. Define villain’s two buckets: which combos are value (beat you, will get the money in) and
which are bluffs (you beat them, they’re betting anyway).

2. List the holdings in each bucket as hand classes (e.g., “sets: KK, 99, 44”).
3. Convert each class to a raw combo count using 16 / 12 / 4 / 6.
4. Subtract board removal: kill any combo using a card already on the board.
5. Subtract your blockers: kill any combo using a card in your hand.
6. Compare the surviving totals against the pot odds you’re being laid.

7.5.1. Example: counting value vs. bluffs

The board runs out and you decide villain’s value is sets: KK, 99, 44. (We deliberately keep two
pair like K9 out of the bucket to keep the count clean. If you did add it, K9 suited is only about 2–3
combos with one king and one nine already on the board, which would nudge value up to ~14–15
and the bluff fraction down a few points; the call below still clears.) Suppose the final board shows
one king and one nine.

• KK: a king is on the board, so 3 kings remain → C(3,2) = 3 combos.
• 99: a nine is on the board → C(3,2) = 3 combos.
• 44: no four on the board (say) → full 6 combos.
• Total sets = 12 combos of value.

Now the bluffs. Say the missed draws are J♠T♠, Q♠J♠, T♠8♠ style busted spade draws plus a
couple of busted straight draws. Each specific suited combo is just 1 combo, so if you can name
eight or nine plausible busted-draw combos, that’s roughly 8–9 bluff combos.

With ~12 value and ~9 bluffs, 21 combos in all, your bluff-catcher wins 9/21 ≈ 43% of the time
when you call. A pot-sized bet lays you 2:1, so you only need 33% equity to break even. Since
43% > 33%, the call is clearly profitable. Note why: a pot-sized bet should be balanced at exactly
33% bluffs (a 2:1 value-to-bluff ratio), and here villain is bluffing 43%, more than the equilibrium
amount. By raw count any polarized betting range holds more value than bluffs, so don’t be fooled
by the label “value-heavy”; what decides the call is whether the bluff fraction clears your price, and
here it does. Now apply blockers. If your hand removes two of those bluff combos (bad, you’re
blocking their bluffs) the call gets worse; if instead you remove a set combo (good, you’re blocking
value) the call gets better. This is the whole game: you are constantly nudging a ratio by one or
two combos, and one or two combos is frequently the entire margin between a profitable call and
a losing one.
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Common mistake

Counting a specific suited combo as if it were 4 combos. J♠T♠ is one combo, not four. Suited
reads are powerful precisely because they are rare: when you put villain on “a spade draw,”
you are putting them on a thin slice of combos, and a single blocker can erase a large fraction
of it. Conversely, do not under-count offsuit value, since AK offsuit is 12 combos and quietly
dominates ranges.

7.6. Blockers in other spots

The river bluff-catch is the marquee application, but combinatorial thinking runs through the
whole game tree:

• Pre-flop 3-bet bluffs. Hands like A5s and A4s make popular light 3-bets partly because the
ace blocks villain’s AA and AK combos (removing one ace cuts AA from 6 to 3 and AK from
16 to 12), reducing the chance you run into a 4-bet or a flat that crushes you, while the suited
wheel card gives you playable equity when called.

• Set-mining and “is my big pair good?” When you hold KK and an ace flops, keep the two
removal directions separate. The flopped ace is board removal: it is gone for everyone, cut-
ting villain’s AA from 6 to 3 and their AK from 16 to 12. Your actual blockers are the two
kings in your hand. They all but erase villain’s KK (only C(2,2) = 1 combo survives) and
trim their AK further, from 12 down to 3 aces × 2 kings = 6 combos. The ace on the board is
not your blocker; your kings are.

• Barreling rivers. When choosing which missing-draw hands to triple-barrel as bluffs, prefer
the ones that block villain’s calling range (e.g., a busted draw that also holds a card to the
nut straight or flush they would call with) over the ones that block nothing.

• Calling down vs. a maniac. Against someone who over-bluffs, you want maximum unblock-
ing: call with the bluff-catchers that leave all of their air in the deck.

Key idea

A holding’s showdown value and its blocker value are two different currencies. Ace-high with
the nut-flush blocker has near-zero showdown value but high blocker value (great bluff). A
small set has huge showdown value but may block none of villain’s bluffs (great value-bet,
mediocre bluff-catcher for removing air). Always evaluate both before you act, and let the
decision (call, fold, or raise) follow the currency that actually matters in that spot.

7.7. Honest caveats: combos are a model, not a certainty

Everything above assumes you have correctly defined villain’s range, and that is the soft, human
part of the equation. Combinatorics gives you exact arithmetic on top of an estimate. If your read
on their value bucket is wrong, perfectly counted combos will lead you confidently to the wrong
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answer. Population tendencies (most low-to-mid-stakes players under-bluff rivers; many over-fold
to raises representing the nuts) are typical ranges, not laws, and any individual villain can deviate
wildly.

So treat combo counting as a discipline that sharpens reads you build elsewhere, from bet-sizing
tells, timing, player type, and history, rather than a replacement for them. The strongest players
do both at once: they form a range from behavioral reads, then count combos to translate that
range into a precise fold, call, or raise. Get fluent enough that the counting is automatic, and your
attention stays free for the parts of poker that can never be reduced to arithmetic.

Drill

For one full session, before every river decision say two numbers out loud (in your head if
live): “value combos / bluff combos.” Don’t even act on them differently at first; just build
the habit of generating the count. Within a few sessions the relevant blockers in your own
hand will start jumping out at you automatically, and you’ll notice the spots where one card
flips the decision.

7.8. Summary

• Every unpaired hand is 16 combos and every pocket pair is 6, splitting 12 offsuit and 4 suited;
the full deck is 1326 combos.

• Board removal subtracts combos for everyone; your own cards (blockers) subtract combos
only from villain’s range, and only you know it.

• Block their value when you bet or raise; unblock their bluffs when you call.
• A card’s showdown value and its blocker value are separate currencies. Weigh both before

choosing call, fold, or raise.
• Combinatorics only refines a range you estimate from reads, so exact arithmetic on a mis-

judged range still gives a wrong answer.
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8. MDF, Alpha & Optimal Bluffing Ratios

By the end of this chapter you will be able to calculate how often to defend against any bet, work out what
fraction of your own bets should be bluffs, and adjust both numbers to exploit opponents who defend too
much or too little.

Every bet in No-Limit Hold’em asks the same question of your opponent: call, raise, or fold? This
chapter answers the deeper question hiding underneath. How often must they continue so that
you cannot simply bet any two cards and profit, and how often must your own bets be bluffs so
that they cannot simply call you down with anything?

These two ideas, Minimum Defense Frequency (MDF) and the optimal value-to-bluff ratio, are
two sides of one coin. Both fall directly out of pot odds and the size of the bet. Master them and
youwill understandwhy solvers (the game-theory software that computes near-perfect strategies)
bet the sizes they bet, why certain rivers get jammed and others get checked, and how to spot the
moments your opponents drift away frombalance. This chapter derives every number from scratch
so you are never memorizing a table you don’t understand.

8.1. The bluff that always works (and why defense exists)

Imagine an opponent who folds 70% of the time to a river bet. You hold the absolute worst hand
possible, say 7♠2♦ on a board that missed you entirely. Should you bluff?

Suppose the pot is 100 and you bet 100 (a pot-sized bet). You risk 100 to win the 100 already in the
middle.

• 70% of the time they fold and you win 100.
• 30% of the time they call and you lose your 100 bet.

Expected value of the bluff:

𝐸𝑉 = (0.70 × 100) + (0.30 × −100) = 70 − 30 = +40

To sanity-check against the break-even formula we derive in the next section: with a pot-sized bet,
𝐸𝑉 = 200𝑓 − 100, so at 𝑓 = 0.70 we get 200(0.70) − 100 = +40, and at 𝑓 = 0.50 it collapses to
exactly 0.
A bet with the worst hand in the deck shows +40. That is a catastrophe for the defender. If betting
trash is profitable, your opponent can bet every hand they ever hold, and you are being robbed.
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The defender’s job is to call (or raise) often enough that this pure bluff breaks exactly even. The
frequency at which a pure bluff’s EV equals zero is the Minimum Defense Frequency.

Key idea

MDF is the minimum fraction of your range you must continue with (call or raise) so that an
opponent betting a stone-cold bluff makes exactly zero profit. Defend at least this often and
“bet any two cards” stops working.

8.2. Deriving MDF and alpha

Let the pot be 𝑃 and the bet be 𝐵. The bettor risks 𝐵 towin 𝑃 . If the defender foldswith probability
𝑓 and continues with probability (1 − 𝑓), the EV of a pure bluff is:

𝐸𝑉𝑏𝑙𝑢𝑓𝑓 = 𝑓 × 𝑃 + (1 − 𝑓) × (−𝐵)

Set that equal to zero to find the fold frequency that makes bluffing break even:

𝑓 × 𝑃 = (1 − 𝑓) × 𝐵
𝑓𝑃 = 𝐵 − 𝑓𝐵
𝑓(𝑃 + 𝐵) = 𝐵

𝑓 = 𝐵
𝑃 + 𝐵

That fold frequency, the one that makes a bluff indifferent, is called alpha (𝛼):

𝛼 = 𝐵
𝑃 + 𝐵

The defender must therefore continue at least 1 − 𝛼 of the time. That continuation frequency is the
Minimum Defense Frequency:

𝑀𝐷𝐹 = 1 − 𝛼 = 𝑃
𝑃 + 𝐵

Notice the symmetry: alpha is the fraction youmay fold, MDF is the fraction youmust defend, and
they sum to one. Alpha is also exactly the pot odds the bettor lays themselves on a bluff, which is
why the same fraction governs both sides of the bet.

Let’s confirm with the pot-sized example. 𝑃 = 100, 𝐵 = 100:

𝛼 = 100
200 = 0.50, 𝑀𝐷𝐹 = 100

200 = 0.50

71



8. MDF, Alpha & Optimal Bluffing Ratios

So against a pot-sized bet you must defend 50% of your range. In our opening scenario the oppo-
nent folded 70%, far more than the 50% ceiling, so bluffing trash was hugely profitable. Tighten
that defender to folding only 50% and the bluff EV becomes:

(0.50 × 100) + (0.50 × −100) = 0

Exactly break-even. The leak is sealed.

8.3. The MDF reference table

Because MDF depends only on bet size as a fraction of the pot, you can tabulate it once and use it
forever.

Bet size (× pot) Alpha (may fold) MDF (must defend)

0.25× 20% 80%
0.33× 25% 75%
0.50× 33% 67%
0.66× 40% 60%
0.75× 43% 57%
1.00× (pot) 50% 50%
1.50× 60% 40%
2.00× 67% 33%

Read it like this: against a half-pot bet youmust continuewith 67%of your range; against an overbet
of twice the pot you need to keep only 33%. The bigger the bet, the more you may fold, but the
more each individual bluff costs the bettor when called.

Key idea

Small bets demand wide defense; large bets permit tight defense. A 25%-pot stab must be
called downwith 80% of your range, which is why over-folding to tiny bets is one of the most
common and most expensive leaks in poker.

8.4. The other side of the coin: optimal value-to-bluff ratios

MDF tells the defender how often to continue. The mirror question faces the bettor. When you
build a polarized betting range, one split between strong value hands and bluffs with little or no
showdown value, what proportion should be bluffs so that a bluff-catcher (a hand that beats your
bluffs but loses to your value) is left exactly indifferent between calling and folding?

If the caller is indifferent, they cannot exploit you no matter what they do. That is the goal of a
balanced betting range.

72



8. MDF, Alpha & Optimal Bluffing Ratios

Here we reason from the caller’s pot odds. When you bet 𝐵 into a pot of 𝑃 , the caller must call 𝐵
to win the pot plus your bet, 𝑃 + 𝐵. Their required equity to call is:

equity needed = 𝐵
𝑃 + 𝐵 + 𝐵 = 𝐵

𝑃 + 2𝐵

The caller is indifferent when their bluff-catcher wins exactly that often, i.e. when the bettor’s range
contains that fraction of bluffs. So the optimal bluff fraction of the betting range is:

bluff share = 𝐵
𝑃 + 2𝐵

This share is not the same number as alpha, and the two are easy to confuse. The bluff-to-value
ratio equals alpha, 𝐵/(𝑃 +𝐵); for a pot bet that is 1 ∶ 2, one bluff for every two value bets. Expressed
instead as a share of the whole betting range, the same mix is 𝐵/(𝑃 + 2𝐵) = 1/3 bluffs. One pot-
sized range described two ways: “one-third bluffs” counts bluffs against value-plus-bluff, while
“alpha = 1/2” counts them against value alone.

8.4.1. Deriving the pot-sized river ratio

Take a pot-sized river bet, 𝑃 = 100, 𝐵 = 100:

bluff share = 100
100 + 200 = 100

300 = 1
3

One third of the betting range should be bluffs, two thirds value: a 2:1 value-to-bluff ratio. For
every two value bets you fire on a pot-sized river, you want one bluff.

We can sanity-check from the caller’s seat. Facing a pot bet they are getting 2-to-1 (call 100 to win
200), so they need 33% equity. If your range is 2 value : 1 bluff, their bluff-catcher beats exactly the
33% that are bluffs. Calling wins 33% of the time, precisely the break-even they were quoted. They
are indifferent, and the range is balanced.

8.4.2. Value-to-bluff by river bet size

The same formula, applied across sizings, produces the canonical river table. (These ratios assume
the river is the final bet, so the bluff has no further fold equity to collect.)

River bet (× pot) Bluff share of range Value : Bluff

0.33× 20% 4 : 1
0.50× 25% 3 : 1
0.66× 28.5% ~2.5 : 1
0.75× 30% ~2.3 : 1
1.00× (pot) 33% 2 : 1
1.50× 37.5% ~1.7 : 1
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River bet (× pot) Bluff share of range Value : Bluff

2.00× 40% 1.5 : 1
3.00× 43% ~1.3 : 1

The pattern: the bigger you bet, the more bluffs you are entitled to. An overbet of 2× pot can be
40% bluffs and still leave the caller indifferent. This is the engine behind the polarized overbet:
large sizing both charges your value the maximum and licenses a heavy bluffing wing.

Common mistake

Players memorize “2:1 on the river” and apply it to every bet on every street. The 2:1 figure
is specific to a pot-sized river bet. Smaller bets want fewer bluffs (3:1, 4:1); bigger bets want
more (1.5:1). On earlier streets the math changes entirely, as the next section shows.

8.5. Why earlier streets need more bluffs

A river bet ends the hand; a flop or turn bet leaves streets to come. When you bet the turn, some
of your “bluffs” are really semi-bluffs (bluffs that still hold equity, like draws), and you keep the
right to fire again on the river. Both effects mean your betting range can hold more bluffs on earlier
streets than the pure river formula suggests.

The clean standard derivation (due to Matthew Janda) for a polarized line that fires three succes-
sive pot-sized barrels turns on two facts. Your value hands bet every street; they never give up.
Your bluffs do not: a chunk of them give up on each street, the ones that fail to improve and would
rather check than fire again. So the bluffs in your range must be continually renewed. To still hold
the right number of bluffs by the river, you must begin with a surplus on the flop and let it erode
street by street.

Anchor the chain at the river, where the ratio is exact and final: a pot-sized river bet wants 2 value :
1 bluff (one-third bluffs), the single-street result we already derived. Nowwalk backward, retiring
roughly half your bluffs each street while the value bets persist:

• River — 2 value : 1 bluff, about one-third bluffs.
• Turn — to leave one bluff still firing on the river after half give up, you need about two bluffs

betting the turn against the same two value: 1 : 1, about half bluffs.
• Flop— to leave two bluffs still firing on the turn, you need about four betting the flop against

two value: 1 value : 2 bluffs, about two-thirds bluffs.

So, expressed as a share of the betting range, the value portion climbs 33% → 50% → 67% from
flop to river, the bluff portion falls 67% → 50% → 33%, and value:bluff moves 1:2 → 1:1 → 2:1. You
begin bluff-heavy and arrive value-heavy. Picture a funnel: bluffs are filtered out street by street
as the unproductive ones check back, while value hands keep betting, so the value-heavy river is
the residue of a bluff-rich flop.
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Treat these as approximate heuristics, not exact quotas — the word “roughly” is doing real work.
They assume an approximately pot-sized bet on every street (the geometric line, equal-leverage
bets that build the pot toward an all-in river) and a clean one-half give-up rate. A more careful
pot-bet-every-street calculation lands slightly more bluff-heavy than the rounded version, on the
order of ~2.4 : 1 bluff:value on the flop and ~1.25 : 1 on the turn, before settling to the exact 1 : 2
bluff:value (2 value : 1 bluff) on the river. Those decimals are model-dependent and themselves
approximate; what is solid is the direction—bluff-heavy early, value-heavy late—not anyparticular
second figure. Smaller sizings shift the per-street ratios again: if you are firing a typical small
continuation bet (c-bet) of 25–33% pot with a wide, merged range, do not read “two-thirds bluffs
on the flop” off this shortcut. Small, high-frequency c-bets follow the less-polar logic of merged
sizings covered later in this chapter: they want far fewer bluffs because almost the whole range
bets and each bet risks little.

This is why a flop continuation-betting range built for a polarized, pot-sized line can look almost
reckless, loaded with backdoor draws and overcards, yet still be sound. Most of those hands will
never fire a third barrel; they are the raw material from which a balanced river emerges.

Key idea

Balance is a destination, not a single street. Bluff-heavy early, value-heavy late. A correct river
range with ~33% bluffs is the residue of a flop range that may have been ~67% “bluffs,” most
of which fold out along the way.

8.6. Polarization, sizing, and how they lock together

Three quantities move together every time you choose a bet size:

1. Required defense (MDF): falls as you bet bigger (𝑀𝐷𝐹 = 𝑃/(𝑃 + 𝐵)).
2. Permitted bluffs: rise as you bet bigger (𝐵/(𝑃 + 2𝐵)).
3. Polarization: how value-or-bluff your range is.

Big sizings are correct only with a polarized range (strong value hands and nothing-hands), be-
cause such a rangewants to charge themaximum and can afford the extra bluffs. Medium-strength
hands, your bluff-catchers and thin value, prefer small sizings or checks, because theywant to keep
weaker hands in and avoid being raised off their equity. This is the deep reason solvers split ranges
by size: the size is chosen to match the shape of the range betting it.

A quick mental model:

• Want to bet big? Your range had better be polar (nuts + air). Your opponent gets to defend
less against a big bet (MDF falls), but you owe a heavier bluff count.

• Want to bet small? Use a condensed/merged range (lots of medium-strong hands). You’ll
bet frequently, owe fewer bluffs, and the opponent must defend very wide.
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8.7. A fully worked river example

Stacks are deep and we are heads-up on the river. The board reads K♠9♦4♣7♥2♠, a dry, draw-
free runout.

The pot is 60bb. You are in position (acting last) with a betting range built across the hand. You
decide to bet 60bb, a pot-sized bet. How should your range look, and how should your opponent
respond?

Your side: value-to-bluff. Apot-sized river betwants 2 value : 1 bluff (33%bluffs). Count carefully.
The whole set of strong holdings on this board (KK/99/44/77/22 is fifteen combos by itself, plus
AK and KQ at twelve combos each) is far more than any river betting range; most of those combos
never got to the river betting, get checked back as thin value, or are removed by blockers. What
matters is the value region that actually fires a third barrel. Suppose that trims to about 12 combos:
a couple of the sets that got there betting, the odd two pair, and a blocker-trimmed slice of strong
top pairs like AK/KQ. To stay balanced against those 12 you add 6 combos of bluff (12 ÷ 2 = 6).
Natural candidates are missed hands with the least showdown value, busted gutshots and the like,
say some QJ, JT, or T8 holdings that cannot win at showdown. Bluff your worst hands and check
back hands with modest showdown value, such as a weak pair, that can win unimproved.

Total betting range: 12 value + 6 bluff = 18 combos, of which 33% are bluffs. Correct.

Their side: MDF. Facing a pot-sized bet, your opponent’s MDF is:

𝑀𝐷𝐹 = 60
60 + 60 = 50%

They must continue with half of the range they reached the river with. They will call with their
best bluff-catchers, hands that beat your 6 bluff combos but lose to your 12 value combos, such
as a weaker king (KT, KJ) or 9x. They fold their air and defend exactly enough that you cannot
profitably bluff your 7♠2♦ equivalent.

Putting it together. If they defend the required 50%, your 6 bluffs break even (winning the pot half
the time, losing it half the time, for zero net), and your 12 value bets get paid by the half of their
range that calls. Your profit comes from value; the bluffs simply stop them from folding everything.
The system is in equilibrium: neither of you can deviate to gain.

Now the exploit. Suppose this opponent is a calling station (a player who calls far too often) who
defends 75% against this bet rather than 50%. MDF says you only needed 50%, so they are over-
defending by 25%. Against that player you slash your bluffs, dropping the 6 bluff combos toward
zero, and bet your value thinner, adding hands like KT because they will pay off worse kings.
Against a nit (an overly tight player) who folds 70%, you fire every bluff you can find, because each
one is now hugely +EV: into a 60bb pot, 0.70 × 60 − 0.30 × 60 = 42 − 18 = +24bb per bluff. This is
the same logic as the +40 we computed at the start of the chapter, scaled to the pot, so it is +24bb
here rather than +40.
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Common mistake

MDFandoptimal ratios describe a robust, hard-to-exploit baseline, the benchmark that stops
you folding too often. MDF approximates theGTO (game-theory-optimal) defense frequency
on the river against a polar bettorwho can bluffwith anything. It remains a defensive heuristic
rather than the exact solver strategy: defending at MDF with the wrong hands, or against a
bettor whose “bluffs” carry real equity, can still be exploited, and the baseline is never the
most profitable line against a specific, flawed opponent. Use it as your default, then deviate
themoment you have a read. Defending by the chart against a player who never bluffs simply
loses money.

8.8. Practical caveats and limits

A few honesty checks before you put these numbers to work:

• MDF assumes the bettor can bluff with any two cards. When your opponent’s range is
capped or uncapped (limited at its strong or weak end) in a way that limits their bluffs (for
example, a passive player whowould have raised earlier with strong hands, or a boardwhere
few bluffs are even possible), strict MDF over-defends. Youmay foldmore thanMDF against
opponents who structurally can’t have enough bluffs.

• Card removal and blockers matter. The clean combo counts above ignore the fact that your
own cards block some of your opponent’s value or bluffs. On real boards, choosing which
bluffs to fire is governed by blockers: prefer bluffs that block their calling/value range and
unblock their folds. (Blocker theory gets its own treatment elsewhere in this book.)

• Multiway pots break the heads-up math. MDF as derived is a heads-up concept. With
multiple defenders the collective defense, not each individual’s, must reach the threshold, so
each player defends less.

• Stack depth and future betting. The river ratios assume no future streets. On the flop and
turn, implied odds, semi-bluff equity, and the threat of further barrels all shift the correct
frequencies, as discussed above.

Drill

For each bet size below, state (a) alpha, (b)MDF, and (c) the optimal value:bluff ratio for that
size as a river bet. Do them in your head, then check against the tables.

1. Half pot (0.5×)
2. Three-quarter pot (0.75×)
3. Pot (1.0×)
4. Double pot (2.0×)

Answers: (1) 𝛼 33%, MDF 67%, ~3:1. (2) 𝛼 43%, MDF 57%, ~2.3:1. (3) 𝛼 50%, MDF 50%, 2:1.
(4) 𝛼 67%, MDF 33%, 1.5:1.
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Drill

Pot is 80bb. Villain bets 20bb (a 25%-pot stab) on a blank river. (a) What is your MDF? (b)
You hold a middling bluff-catcher that beats only his bluffs. He is a typical tight-aggressive
regular who rarely bluffs this tiny on a blank. Do you defend byMDF or fold? Explain in one
sentence.
Answer: (a) MDF = 80/(80+20) = 80% — you must continue with four-fifths of your range
against such a small bet. (b) Against a player whose tiny blank-river bets are almost all thin
value, his bluffs fall short of the 20% required, so you may correctly fold more than MDF
allows—MDF is the floor versus a balanced bettor, not an obligation versus an under-bluffer.

8.9. Summary

• Alpha = 𝐵/(𝑃 + 𝐵) is the fraction a defender may fold; MDF = 𝑃/(𝑃 + 𝐵) is the fraction
they must defend. They sum to 1.

• Small bets force wide defense (80% vs a quarter-pot bet); big bets permit tight defense (33%
vs a 2× overbet).

• The optimal bluff share of a betting range is 𝐵/(𝑃 +2𝐵). A pot-sized river bet wants 2 value
: 1 bluff; smaller bets want more value (3:1, 4:1), bigger bets want more bluffs (1.5:1).

• Be bluff-heavy early, value-heavy late: balance is the river destination, reached by funneling
a bluff-rich flop range down street by street.

• Bet big with polar ranges, small with merged ones; sizing and range shape are chosen to-
gether.

• These are robust, hard-to-exploit defaults, a benchmark that keeps you from folding too
often rather than a literal solver solution in every spot. Once you have a read (a station who
over-defends, a nitwho over-folds), abandon the chart and exploit, then return to the baseline
when the read runs out.
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9. Variance, Standard Deviation & the Long Run

Poker is a game of skill played over a fog of luck. Every decision you make has a correct answer
in the long run, the play that wins the most chips on average, but on any single hand the universe
is free to ignore your skill entirely. You can get all-in with aces against a single opponent holding
deuces, an 81% favorite, and lose. You can lose three times in a row in that exact spot, watch three
full buy-ins evaporate, and still have done nothing wrong.

This chapter is about that gap: the space between howwell you play and how your results actually
look. Understanding variance is not optional knowledge for a serious player. It is the difference
between a professional who calmly reloads after a brutal session and an amateur who blows up,
chases losses, and quits the game convinced it is rigged. The math here is genuinely intuitive once
you see it, and seeing it is one of the most emotionally protective things you can do for your poker
career.

This chapter will let you put honest error bars on your own winrate, recognize a routine downswing for what
it is, and read an all-in EV graph without being fooled by it.

9.1. What variance actually is

In everyday speech, “variance” just means “swings.” In statistics it has a precise meaning worth
holding onto, because it makes everything downstream easier.

When you play a hand of poker, the outcome (how many big blinds you win or lose) is a random
variable. Over many hands, that random variable has two numbers that describe it:

• The mean (your expected value, or EV): the average result per hand, or more usefully per 100
hands. This is your winrate. A good small-stakes online cash player might run at, say, 5
bb/100: five big blinds of profit for every hundred hands dealt.

• The standard deviation (SD): a measure of how far individual results typically stray from
that mean. This is the size of your swings.

Variance is technically the square of the standard deviation, but in practice players use the words
loosely and you should care about the standard deviation, because it is in the same units as your
winrate (big blinds) and so you can compare them directly.

Key idea

Yourwinrate tells you howmuch youmake. Your standard deviation tells you howmuch that
winrate hides under noise. The whole problem of “the long run” is that in poker the noise is
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enormous relative to the signal. The SD dwarfs the winrate, so it takes a shocking amount of
data before your real skill becomes visible in your results.

9.2. Typical standard deviations: knowing the numbers

These figures come from tracking-software databases across millions of tracked hands and years
of solver-era population study. Treat them as typical ranges rather than laws of physics; your per-
sonal SD depends on your style (loose-aggressive players swing more), the format, and the player
pool.

Cash games (6-max No-Limit Hold’em), per 100 hands:

• A tight, straightforward player might run around 75–85 bb/100 of standard deviation.
• A typical solid regular sits around 85–100 bb/100.
• A loose, aggressive, three-bet-happy player can push 100–120 bb/100 or higher.

So the common rule of thumb, a standard deviation of roughly 80–100 bb/100 in 6-max cash, is a
goodworking number. Full-ring (9-handed) games run lower, often 65–85 bb/100 (and aggressive
modern full-ring tables can reach ~90 bb/100), because you see fewer flops and play fewer big pots,
though the gap to 6-max is narrower than it used to be. Heads-up runs much higher because you
play every hand.

Tournaments (MTTs) are a completely different animal. Variance there is far higher and is usually
measured in ROI (return on investment) rather than bb/100, because the prize structure is top-
heavy. Most of your profit comes from a small number of deep runs and final tables, which by their
nature happen rarely. A winning MTT player with a healthy 30% ROI can routinely go hundreds
of buy-ins without a meaningful score. We will not put a single SD number on MTTs because it
would mislead; the practical takeaway is that tournament downswings are measured in months
and thousands of games, not sessions. Chapter 41 returns to why this forces dramatically more
conservative bankroll rules for tournament players.

Common mistake

“I’m a losing player. I haven’t won in three weeks.” Three weeks is not a sample; it is a coin
flip. Many genuinely winning players have month-long losing stretches, andmany genuinely
losing players have month-long heaters that convince them they’ve “figured it out.” You can-
not diagnose your winrate from how the last few sessions felt. You need data, and a lot of
it.

9.3. Why a winrate needs a gigantic sample

Here is the single most important quantitative fact in this chapter.
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Suppose you are a real, true 5 bb/100winnerwith a standarddeviation of 100 bb/100. After playing
N hundred-hand blocks, two things happen:

1. Your expected total profit grows in proportion to N. Over N blocks you expect to win 5 × N
big blinds.

2. Your uncertainty (the standard deviation of your total result) grows in proportion to the
square root of N. It is 100 × √N.

That asymmetry is the entire story. Early on, the square-root term is monstrously bigger than the
linear term, and your results are basically noise. Only as N gets large does the linear signal finally
outrun the square-root noise.

Let us make it concrete by looking at the standard deviation of your measured winrate (your profit
divided by the number of blocks). That uncertainty shrinks as:

SD of measured winrate = 100√
𝑁

bb/100

where N is the number of 100-hand blocks. Plug in some sample sizes:

Hands played Blocks (N) SD of your measured winrate

10,000 100 10.0 bb/100
100,000 1,000 3.2 bb/100
500,000 5,000 1.4 bb/100
1,000,000 10,000 1.0 bb/100

Now read that table with the eyes of our true 5 bb/100 winner. The ranges in this section are all
one standard deviationwide, roughly a 68% band around the true winrate (the spread you’ll land
inside about two times in three). The next section switches to the stricter two-SD, ~95% conven-
tion.

At 10,000 hands the noise around your measured winrate is ±10 bb/100 (one SD). Your true win-
rate is 5. So after ten thousand hands (a couple of weeks of serious online grinding) your observed
winrate could plausibly be anywhere from −5 to +15 bb/100. You genuinely cannot tell whether
you are a solid winner or an actual loser. The data simply does not contain the answer yet.

At 100,000 hands the one-SD noise is ±3.2 bb/100. Now your true 5 produces an observed result
usually somewhere around 2 to 8. You are probably a winner, but you still can’t pin the number
down well.

At 1,000,000 hands the one-SD noise is ±1.0 bb/100. Finally your 5 bb/100 edge is clearly visible
above the noise. This is why serious players talk about a million hands as the neighborhood where
a cash winrate becomes trustworthy.
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Key idea

A useful slogan: edge is linear, luck is square-root. Doubling your sample does not halve
your uncertainty; you have to quadruple the sample to halve it. That is why confirming a
winrate is so brutally data-hungry, and why your gut feeling about “how I’m running” is
almost always premature.

9.4. Confidence intervals: putting error bars on yourself

A confidence interval turns the table above into an honest statement about what you know. The
standard (roughly 95%) interval is your observed winrate plus or minus about two standard de-
viations of the measurement. As flagged above, we now switch from the one-SD bands to this
wider two-SD convention; a 95% interval is exactly twice as wide as the 68% one, so make sure you
compare like with like.

Worked example. You have played 50,000 hands of 6-max cash. Your tracker says you are winning
at 6 bb/100. Your SD is 100 bb/100. Should you be confident you’re a 6 bb/100 crusher?

Step 1: count the blocks. 50,000 hands = 500 blocks of 100. So N = 500.

Step 2: SD of the measured winrate: 100 / √500 = 100 / 22.4 ≈ 4.5 bb/100.

Step 3: build the interval at both confidence levels so the contrast with the previous section is
explicit:

• One SD (~68%): 6 ± 4.5, i.e. roughly +1.5 to +10.5 bb/100. This is the same flavor of band
as the 10k/100k/1M ranges above.

• Two SD (~95%): 6 ± 2 × 4.5 = 6 ± 9.0, i.e. roughly −3 to +15 bb/100. This is the one we
report.

Read that 95% interval out loud. After fifty thousand hands ofwinning poker, the honest statistical
statement is “I am 95% confident my true winrate is somewhere between losing 3 bb/100 and
winning 15 bb/100.” The interval still straddles zero: you cannot yet rule out that you are a small
loser running hot. That is simply the arithmetic of a high-variance game.

One more dose of humility, because the clean arithmetic above is actually optimistic. It treats your
standard deviation as a known constant (100 bb/100) and your truewinrate as a fixed target sitting
still while you collect data. Neither is quite true. Your SD is itself an estimate squeezed out of the
same, often small, sample, and your real winrate drifts over time as the games change, the player
pool adjusts, and your own skill improves or rusts. Both effects make the honest, real-world error
bars wider and softer than the idealized 100/√N suggests. If anything, the table understates how
little you know early on.

This should change how you behave:
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• You should not radically overhaul a winning strategy because of a bad week, nor crown your-
self a genius after a good month.

• You should treat your tracker’s winrate as a moving estimate with error bars, not a verdict.
• You should keep studying regardless of short-term results, because the results are too noisy

to be your teacher on their own.

Drill

Open your own database (or imagine plausible numbers). Take your current sample size in
hands, divide by 100 to get N, and compute 100/√N. Multiply by 2. That is your 95% error
bar in bb/100. Write down the sentence: “My true winrate is probably between [observed −
error] and [observed + error].” Sit with how wide that range is. Most players are stunned
the first time they do this honestly.

9.5. Downswings: how deep and how long

A downswing is just a stretch where the square-root noise happens to run against you. Because
the noise is so large, downswings that feel catastrophic are completely routine.

A rough way to picture the depth: early on, and permanently for a break-even player, the size of a
“normal” worst-case dip from a peak scales with your SD and with the square root of how many
hands you play. Read literally, that square-root growth would imply downswings deepen forever,
but for a genuine winner they do not. Once your winrate is reliably positive, the expected depth of
your worst drawdown stops growing with sample size and levels off; that plateau is what people
mean when they say your winrate slowly fills the hole back in. A standard result puts the central
bound at roughly SD² / (2 × winrate). For our 100 bb/100, 5 bb/100 winner that is 100² / (2 × 5) =
1,000 bb, about 10 buy-ins, as the typical worst-case depth, with the unlucky tail of the distribution
stretching to the 20–30 buy-ins people dread. So large downswings of 20+ buy-ins (one buy-in =
100bb) are not rare events; they are expected to happenmultiple times across a career, though they
live in the tail rather than the center. The genuinely dangerous case is the break-even-or-slightly-
winning player: with almost nowinrate to anchor the bound, that SD² / (2 × winrate) ceiling blows
up, and they can be stuck in a downswing lasting hundreds of thousands of hands, simply because
their thin edge takes forever to climb out of a hole the variance dug.

Two consequences follow, and they are the practical heart of this chapter:

1. The depth of a downswing you should plan for is driven by your SD, not by howwell you
play. A great player with high variance can have deeper dollar swings than a mediocre player
with low variance. Skill reduces the frequency and eventual recovery of downswings; it does
not exempt you from them.

2. You will spend a large fraction of your playing life below your all-time peak. This is math-
ematically guaranteed for everyone, winners included. The graph in your head where good
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players’ bankrolls march smoothly upward is a fantasy. Real winning graphs are jagged stair-
cases with long, ugly plateaus and sickening drops, trending up only when you zoom all the
way out.

9.6. All-in EV: separating decisions from outcomes

Modern tracking software (Hold’emManager, PokerTracker, and similar) shows two lines on your
results graph: your actual winnings (the green line, your real money) and your all-in EV (some-
times the blue or red line). The all-in adjusted line answers a specific, useful question: what would
my results look like if every all-in had resolved exactly according to its probability?

Here is how it works. You get all-in on the flop with a flush draw and a pair, holding 45% equity
for a 200bb pot. In reality you either win the whole 200 or win nothing. But the EV line credits
you with your fair share: 45% of 200 = 90bb, every single time, regardless of what the river actually
brings. Do this across thousands of all-ins and the EV line smooths out the river luck.

• If your green (actual) line is below your EV line, you have been running below expectation on
all-ins: “running bad,” losing flips and getting drawn out on more than your share. The gap
is, to a first approximation, luck rather than bad play.

• If your green line is above your EV line, you have been running good, winning more all-ins
than your equity deserved.

Common mistake

Two errors cluster around the EV line, and they are opposite mistakes.
Error one: treating the EV line as your “real” winrate. It isn’t. The EV line removes river
variance only at themoment of the all-in: once the cards are tabled, it computes your true equity
against the revealed hand (it does not assume your equity was correct, it reads it straight off
the cards both players turned over). What it leaves untouched is the entire world of non-all-in
pots, where most hands are decided and most of your money is quietly won or lost. A player
can have a pristine all-in EV line and still bleed chips through weak postflop play in pots that
never reach a shove. Nor does it flatter a bad get-in: a player who repeatedly stacks off as a
30% underdog, putting in roughly half the pot to realize only 30% of it, is booked at about
−0.20 × pot every single time, so their EV line steadily declines. The EV line adjusts for luck;
it does not grade decisions.
Error two: using “I’m running below EV” as a permanent excuse. Over a big enough sam-
ple the green and EV lines converge. If after 300,000 hands your green line is still dramatically
below your EV line, the likely explanation is no longer bad luck: perhaps your equity is sys-
tematically worse than you think because you’re getting it in against ranges that crush you,
or your reads at the moment of stacking off are off. Variance hides skill problems; it does not
erase them.

The healthy use of the EV line is as a tilt-control instrument. After a brutal session, before you
conclude you played badly, check whether the green line cratered while the EV line held steady.

84



9. Variance, Standard Deviation & the Long Run

If so, you ran bad; your decisions were probably fine and the river was unkind. That knowledge
won’t refund the money, but it can stop you from “fixing” a strategy that was never broken.

9.7. A fully worked hand: right play, wrong result

Let us walk one all-in through both lenses, decision and outcome, so the distinction is concrete.

Setup. 100bb cash, 6-max. You are in the cutoff with A♠K♠. UTG (a tight, solid regular) opens
to 3bb. It folds to you; you 3-bet to 10bb. UTG 4-bets to 24bb. You shove 100bb. UTG snap-calls
and tables Q♥Q♦.

The board runs out J♣8♦3♠9♥2♣. You miss everything. You lose 100bb.

Decision analysis. Against a tight UTG’s 4-betting range (typically QQ+, AK, and a few bluffs at
most pools) AK is doing fine. Against this specific range, call it QQ, KK, AA, AKwith a bluff or two,
your AKs has somewhere in the neighborhood of 40–45% equity; take ~42% as a working number.
Be honest about what that buys you on the called branch: 42% of a roughly 200bb pot is only about
84bb, less than the 100bb you put in. At showdown alone, this get-in is slightly underwater. What
drags it back to profitable is the money already dead in the middle plus your fold equity, the value
of the times UTG folds. Note that when you jam you are putting in the last bet: UTG can only
call or fold, so there are no further streets on which you can be bluffed off your equity. Against a
near-pure-value range, though, that fold equity is thin, perhaps one combo in ten folds, and the
arithmetic is unforgiving. Put the whole jam together. When UTG folds (≈10%) you scoop the
35.5bb already in the middle for a profit of about +25.5bb (you contributed only 10 of it). When
he calls (≈90%) you net 0.42 × 201.5 − 100 ≈ −15.4bb. Blend the branches: 0.10 × 25.5 + 0.90 ×
(−15.4) ≈ −11bb, and even if you talk yourself into the optimistic 45%, the shove is still around
−6bb. So against the literal near-pure-value range you wrote down, the jam is slightly negative
rather than break-even-to-profitable. Two things rescue the play in practice. First, real tight regs
almost never 4-bet a pure-nut range: add the bluffs and thinner value they actually carry and both
your equity and your fold equity climb until the jam is clearly +EV. Second, against a genuinely
value-heavy 4-bettor you are not obliged to jam at all. Flatting (just calling) the 4-bet at 100bb
deep is a standard, often higher-EV continue, because shoving blasts out exactly the bluffs AK
dominates and gets called mainly by the hands that already beat or flip with you. The one line that
is simply a leak is folding AKs to a 4-bet at 100bb; that is what costs you long-run money.

Outcome analysis. Here is the subtle part that trips up almost everyone reading their own graph.
The ~42% from the decision analysis was your equity against UTG’s entire 4-betting range, exactly
the right number for deciding whether to jam, because at the moment you shove you don’t yet
know which hand you face. But your tracker’s all-in EV line does not use that range equity. Once
the money is in and the cards are tabled, the software computes your equity against UTG’s actual,
revealed hand, QQ, andAKs against QQ is a hair under a coin flip at about 46% (A♠K♠ vsQ♥Q♦
runs ≈ 46.3%), a few points higher than your equity against the whole range. So the EV line credits
you 0.46× (final pot), regardless of the board. With about 201.5bb in themiddle (your 100+UTG’s
100 + 1.5 in blinds), that fair share is roughly 93bb, and your actual result was zero. You ran about
93bb below expectation (roughly nine-tenths of a stack, nearly a full buy-in) on this single pot.
Keep the two equities firmly distinct: ~42% is equity vs the range (the get-in decision), and ~46%
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is equity vs the revealed QQ (what the EV line books). Mix them up and you will misread your
own all-in-adjusted graph, expecting it to reflect your range reads when it only ever scores you
against the cards your opponents turned over. Multiply spots like this over a session and you get
the gap between a green line and an EV line.

The lesson. If you replay this hand and feel sick, if you start thinking “I should fold AK to tight
regs,” you are letting a single high-variance outcome rewrite a sound strategy. (The other thought,
“I should have just called the 4-bet,” is not a tilt error at all: as we just saw, flatting is a perfectly
standard, sometimes superior, line against a value-heavy 4-bettor. What you must never conclude
is that AK belongs in the muck.) The fix is to internalize that you can lose a hand you playedwell,
lose it again the next orbit, and still be the favorite to profit by continuing with AK in that spot
over a career. The board J♣8♦3♠9♥2♣ owes you nothing this hand; the math owes you over ten
thousand hands.

Drill

For your next five losing all-ins, write two columns: “Was the get-in correct? (equity + range
read)” and “What was the result?” Force yourself to grade the decisionwithout looking at the
outcome. The goal is to build the mental habit of evaluating choices independently of results,
the single most important psychological skill variance demands. (We gomuch deeper on this
in the tilt and mental-game chapters.)

9.8. The emotional cost, and why it demands bankroll discipline

Everything above ismath, but the reason themathmatters is human. Variance is not just a statistical
property of poker; it is a sustained assault on your emotional stability, and it is built, almost by
accident, to break exactly the cognitive machinery you need to play well.

Here is the trap. Humans are wired to learn from outcomes: do a thing, get a reward, repeat;
get punished, stop. That instinct is brilliant for most of life and poison for poker, because poker
deliberately decouples the reward from the decision in the short run. If you let outcomes train you,
variancewill teach you to fear correct plays that recently lost and to love reckless plays that recently
won, reprogramming you by noise into a worse player. The defense is to anchor your sense of “did
I play well?” to your decisions and your study, and explicitly not to the session’s result.

But emotional discipline alone is not enough, because even a perfectly stoic player can go broke
through bad luck if they are underfunded. This is the bridge to bankroll management (the full
treatment is Chapter 41). The logic is simple and ironclad:

• Downswings of many buy-ins are not tail risks; they are expected events for everyone.
• If your entire bankroll is only a handful of buy-ins, an ordinary, statistically routine down-

swing can bust you before your edge ever gets the sample size it needs to show up.
• Therefore the size of your bankroll is not really about how good you are; it is about how big

your standard deviation is. High-variance formats and styles demand fatter bankrolls. Cash
games, with their ~80–100 bb/100 SD, are commonly played on something like 20–40 buy-ins;
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tournaments, with their wildly higher variance, demand hundreds of buy-ins. Those numbers
are downstream of the variance math in this chapter.

Key idea

Bankroll management is variance insurance. You are not buying it because you doubt your
skill; you are buying it so that your skill gets to play out over a long enough sample to matter.
An undercapitalized genius is gambling on the short run. A well-capitalized solid winner is
investing in the long run.

9.9. The mindset that survives the long run

Pulling it together, thewinning relationshipwith variance rests on a few load-bearing beliefs. Hold
these and the swings become tolerable; lose them and even a real edge won’t save you.

1. Results in the short run are evidence about luck, not skill. Your skill is measured by the
quality of your decisions, which you can evaluate hand by hand. Your luck ismeasured by the
gap between your green line and your EV line, and by your distance from your error-barred
true winrate.

2. The long run is longer than you think. Tens of thousands of hands is barely a teaser. Hun-
dreds of thousands begins to mean something. A million is where a cash winrate stands up.
For tournaments, multiply all of that.

3. Downswings areweather, not climate. They are guaranteed, they are deep, they are no one’s
fault, and they end. Your job during one is to keep making good decisions, keep your stakes
appropriate to your shrinking bankroll, and refuse to let the noise rewrite your strategy.

4. Detachment from outcomes is a trainable skill, and it is the master skill of the high-
variance game. Everything in the psychology chapters (tilt control, focus, confidence) ul-
timately reduces to this: can you keep playing your best when the cards are actively lying to
you about how well you’re playing?

Get the math into your bones, fund yourself properly, judge your decisions and not your dollars,
and the variance that destroys most players becomes the very thing that pays you, because it keeps
the weaker players, the ones who can’t see past the short run, coming back to the table again and
again.

Summary

• Edge grows with N while luck grows with √N, so confirming a cash winrate takes on
the order of a million hands.

• A 95% error bar on your winrate is roughly 2 × (SD / √N) bb/100, and early samples
routinely straddle zero.

• Downswings of 20+ buy-ins are expected events, and the depth you should plan for is
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set by your SD, not your skill.
• The all-in EV line adjusts for river luck and scores you against the cards shown; it neither

grades your range decisions nor rescues a bad get-in.
• Bankroll requirements track your variance, buying your edge enough hands to show

up.
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Part III — Game-Theory-Optimal
Foundations
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10. What GTO Really Is: Nash, Indifference,
Unexploitability

By the end of this chapter you will be able to state what GTO guarantees and what it gives up, derive the
equilibrium bluff-to-value ratio for a river bet, and decide when to play the equilibrium versus deviate to
exploit a flawed opponent.

Few terms in modern poker are used more often and understood less than “GTO.” You will hear a
player at a $1/$2 table announce that “GTO says you always bet your flush draws,” or that “GTO
is unbeatable,” or that a play was “not GTO” as though that settled the matter. Almost all of these
statements are wrong, and they are wrong in ways that actively cost people money. This chapter
strips the buzzword down to its mathematical core. By the end you should understand precisely
what game-theory-optimal play is, what it guarantees, what it deliberately gives up, and why the
same hand can correctly be played two different ways on the same board.

Wewill lean on three ideas: Nash equilibrium, the indifference principle, and unexploitability. One
uncomfortable truth runs through all of them. GTO does not win the most money; it loses the least
when you have no information. Knowing that difference is the foundation for everything in the
exploitative chapters that follow.

10.1. Nash Equilibrium: A Strategy That Answers Itself

The term game-theory-optimal is poker’s branding for a concept from John Nash’s work in the 1950s.
A Nash equilibrium is a set of strategies, one for each player, with a single defining property:

No player can increase their expected value (EV) by unilaterally changing their own
strategy, given that everyone else keeps theirs fixed.

Read that again, because the conditional clause at the end is the whole game. At equilibrium, your
strategy is the best possible response to your opponent’s, and theirs is the best response to yours.
The two strategies lock together: neither player has any incentive to deviate.

Heads-up No-Limit Hold’em is a two-player zero-sum game: every chip you win is a chip your
opponent loses. A deep theorem (the minimax theorem) guarantees that such games have an
equilibrium, and that playing your half of it gives you a mathematical floor on your results. This
is why solvers exist at all: software such as PioSOLVER, GTO+, or browser-based trainers. You
feed the machine a board, ranges, and stack depths, and it grinds toward the equilibrium through
millions of iterations, refining frequencies until neither side can find a profitable deviation. The
output is what people mean when they say “the solver says.”
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Common mistake

“GTO” is not a fixed playbook you can memorize, and it is not a property of a single hand. It
is a pair of strategies in balance. A bet sizing is only “GTO” relative to a specific board, range,
and stack depth. Change any input (make the stacks 40bb instead of 100bb, or narrow the
preflop range) and the equilibrium changes. There is no universal “GTO bet.”

A crucial caveat: the guarantees above hold only for heads-up, zero-sum play. Real poker is usu-
ally multiway (three or more players), and multiway games can have several equilibria, with no
guarantee that your “GTO” line is best when two opponents are both deviating. We will treat the
heads-up case as the rigorous foundation and the multiway case as a useful but looser approxima-
tion.

10.2. Unexploitable Does Not Mean Unbeatable

Here is the single most important sentence in this chapter:

Key idea

An unexploitable strategy is one that no counter-strategy can beat faster. It does not win the
maximum, and against weak opponents it deliberately wins less than it could.

To make this concrete, take the simplest game there is: Rock-Paper-Scissors. If you throw each
option exactly one-third of the time at random, you are playing its GTO strategy. What is your
expected result against any opponent, whether a world champion, a child, or a random number
generator? Exactly break-even. You cannot lose, and you cannot win. If your opponent has a
horrible habit of throwing Rock 80% of the time, your one-third strategy still only breaks even,
while a player who adjusts and throws Paper every time profits handsomely.

That is GTO in miniature: it guarantees you cannot be exploited, but it does not force your oppo-
nent’s mistakes to pay you. Breaking even against the Rock-spammer is what refusing to adjust
costs you.

Poker is not zero-EV like Rock-Paper-Scissors. There is real money in the pot and players make
genuine errors, so an equilibrium poker strategy does win against weak fields, because the weak
players beat themselves by deviating. Still, every time you play the pure equilibrium against a
flawed opponent, you win less than exploiting them would earn. GTO is the strategy you fall back
onwhen you do not know how your opponent is flawed, or when they are good enough that trying
to exploit them would expose you to being exploited back.

Common mistake

“GTO is a money-printing machine that beats everyone.” No. GTO is a defensive equilibrium;
its promise is “you can’t get exploited,” not “you’ll crush.” A pure GTO bot heads-up against
a calling station will still win, because the station’s mistakes lose money on their own, but

91



10. What GTO Really Is: Nash, Indifference, Unexploitability

it will win far less than an exploitative human who tightens up his bluffs and value-bets the
station relentlessly. Maximum profit lives in deviating from GTO in response to reads. GTO
is the baseline you deviate from.

10.3. The Indifference Principle: The Engine Under the Hood

If equilibrium is the what, the indifference principle is the how. It is the mechanism that produces
all those mysterious solver frequencies.

The principle is this: at equilibrium, you choose your action frequencies so that your opponent is
indifferent between their options. Their EV is identical whether they call or fold.

Why would you want your opponent indifferent? Because if calling and folding earn them exactly
the same amount, then nothing they do can hurt you. They can call always, fold always, or flip a coin,
and your EV is unchanged. You have stripped their decision of its power, which is exactly what
“unexploitable” means at the level of a single spot. Their read on you is worthless, because both of
their options are mathematically equal.

10.3.1. Worked example: how often to bluff

Let us make this rigorous with the cleanest possible case: a river bet, where no future cards com-
plicate the math.

The setup. The pot is 100bb. You are last to act. You bet 50bb, a half-pot bet. Your opponent holds
a “bluff catcher,” a hand that beats your bluffs but loses to your value bets. They must decide
whether to call.

You want to choose a ratio of value bets to bluffs that makes your opponent indifferent to calling.
Their call risks 50bb to win the 150bb that would be in the pot (the 100bb pot plus your 50bb bet).
Let (b) be the probability that your betting range is a bluff.

• If they call, they win 150bb when you are bluffing (probability (b)) and lose 50bb when you
are value betting (probability (1-b)).

• If they fold, they win 0.

Set the EV of calling equal to the EV of folding (which is 0):

𝐸𝑉𝑐𝑎𝑙𝑙 = 𝑏 ⋅ (150) − (1 − 𝑏) ⋅ (50) = 0

Solving: (150b - 50 + 50b = 0), so (200b = 50), and (b = 0.25).

The answer: your betting range on the river should be 25% bluffs and 75% value. At that ratio,
your opponent’s bluff-catcher makes exactly 0bb whether they call or fold. You have made them
indifferent: they cannot exploit you by calling more or folding more.
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Notice the symmetry here. The other half of the equilibrium is the defender’s job. The bettor’s
optimal bluff frequency is governed by the pot odds the bet lays, while the caller’s optimal calling
frequency is governed by minimum defense frequency (MDF), the share of hands a player must
continue with so the bettor’s pure bluffs (risking 50bb to win 100bb) cannot profit by betting any
two cards. For a half-pot bet, MDF works out to roughly 67%: the defender folds at most one-third
of the time. Bluff frequency and defense frequency are two sides of the same indifference coin,
each keeping the other player from exploiting.

Key idea

Bet sizing and bluff frequency are linked. A bigger bet lays your opponent worse pot odds,
which means you are allowed (in fact required) to bluff more to keep them indifferent. The
classic ratios:

Bet size (fraction of pot) Value : bluff ratio Bluff % of betting range

1/2 pot 3 : 1 25%
2/3 pot ~2.5 : 1 ~28.6%
3/4 pot ~2.33 : 1 ~30%
Full pot 2 : 1 ~33%
2x pot (overbet) ~1.5 : 1 ~40%

These are river approximations for a polarized range (onemade up of strong value hands and
bluffs, with few medium hands). On earlier streets the math shifts because draws still have
equity, but the direction of the relationship always holds: bigger bet, more bluffs.

This is also why the lazy claim “GTO says always bet your draws” is nonsense. GTO says you bet
draws at a frequency, balanced against value and sized so the opponent is indifferent. The draw is
a candidate bluff; whether this specific draw bets this time is a separate question, which brings us to
mixed strategies.

10.4. Mixed Strategies: Why the Same Hand Bets and Checks

Open a solver output and youwill see something that baffles newcomers: a single hand, in a single
spot, marked “bet 62%, check 38%.” How can the correct play be to bet a hand only some of the
time? Isn’t there one right answer?

No, and the reason is the indifference principle again, viewed from the player’s own side. Amixed
strategy randomizes between actions according to fixed probabilities. A pure strategy (always bet,
always check) is just the special case where one probability is 100%.

Mixed strategies appear at equilibriumwhenever a hand is a genuinely close decision, when betting
and checking have nearly the same EV. If a hand were clearly better as a bet, the solver would bet
it 100%. The hands that get mixed are the ones on the knife’s edge, where the opponent’s optimal
response has driven the EV of betting and the EV of checking equal. When two options are exactly
equal in EV, any mix between them is equally good, including a 62/38 split.
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Crucially, the equilibrium mix is the one that also protects your other holdings. Consider A♠Q♠
on a Q♦7♥2♣ rainbow flop (three suits, no flush draw). This is top pair, good kicker. The solver
might bet it 70% of the time and check 30%. Why ever check such a strong hand?

1. Range protection. If you bet every strong hand, your checking range becomes capped (made
up only ofweak holdings), and a sharp opponentwill bet you off the potwhenever you check.
By checkingA♠Q♠ sometimes, your checking range contains traps, so your opponent cannot
fire at it for free.

2. Board coverage on later streets. Mixing A♠Q♠ into your checks now keeps strong hands
available to call or raise on the turn and river, so your turn checking range isn’t pure air.

3. Inducing and balancing. The 30% checks let you check-raise and check-call with a credible
range, which in turn lets your bluffs in those lines get paid.

Key idea

You, a human, do not need a random number generator at the table. The frequencies in solver
outputs describe what an unexploitable population of you would do across many identical
spots. In practice you approximate a mix with simple randomizers: the second hand on your
watch, the suits of your cards (“I’ll take the spade-suited combo as my bet”), or your hole-
card position. There is nothing mystical about it. The purpose is to keep your range in each
line balanced even though each individual hand goes one way.

Anatural objection: “If betting and checking are exactly equal EV,whybothermixing? Whynot just
always bet?” Against an opponent who is also playing equilibrium, it genuinely does not matter
for this hand’s EV. But the moment you pick a pure strategy, you change the composition of your
ranges in both lines, and a thinking opponent can attack that imbalance. You mix to protect the
range, even though the single hand is a coin flip either way. Against a non-equilibrium opponent
you should often drop the mix entirely and pick the pure exploit, which the exploitative chapters
cover in depth.

10.5. Why GTO Is a Defensive Baseline

Let us gather the threads. GTO is defensive by construction, because of how it is derived: the solver
assumes your opponent will find and punish any weakness, so it builds a strategy with no weak-
nesses to punish. That is a paranoid design philosophy. It optimizes for the worst case, an oppo-
nent playing perfectly against you, and pays for that safety by not capitalizing on the very common
case where the opponent plays badly.

Think of it as the difference between a fortress and an army. GTO builds an impregnable fortress:
nobody can break in, but a fortress does not conquer territory. Exploitative play is the army that
marches out to attack the enemy’s mistakes, and in doing so it leaves the gates open, becoming
exploitable in return if the enemy is secretly stronger than you assumed.
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Key idea

The strategic decision tree in real poker is:

1. Is my opponent making a clear, identifiable mistake? (Calling too much? Folding too
much? Never bluffing?) If yes, and you are confident in the read, deviate from GTO to
exploit it. This earns more than GTO.

2. Am I unsure how they’re flawed, or are they strong enough to counter-exploit me? If
yes, default to GTO. It guarantees you can’t be the one who gets exploited.

GTO is the baseline; exploitation is the upside, and you need both. A player who only knows
GTO wins less than he should against weak fields, while a player who only exploits gets
destroyed by good regulars who spot the imbalances and punish them.

This framing dissolves the tired “GTO vs. exploitative” debate. They are not rivals. GTO is the
center of gravity you deviate from, and the size of your deviation should track how confident you
are in your read. The better you understand the equilibrium, the better you understand which
direction a given opponent’s mistake points, and therefore how to exploit it. You cannot know
that a player “folds too much to river bets” without an internalized sense of how much is correct.
Equilibrium knowledge is what turns exploitation into precision work.

10.6. A Reality Check on Variance and Limits

Because poker is a game of incomplete information, even perfect equilibrium play loses pots con-
stantly, by design. Indifference means your value bets get called and your bluffs get caught at
exactly the breakeven rate. You will stack off with the best hand and lose to a river card; you will
run your balanced bluff into the top of their range. Over a single session, a perfectly GTO strategy
can lose a great deal. Its guarantee is asymptotic: it holds in expectation, over a large sample, not on
any given night. Never confuse a losing session with a wrong strategy, or a winning session with
a right one.

And the honest practical caveats:

• Solvers solve simplified games. They use discrete bet sizes, assume both players know the
exact starting ranges, and usually solve one isolated spot. Real opponents misjudge ranges
and pick non-solver sizings, so solver output is a brilliant guide rather than gospel.

• Tournament poker is not fully solved. True GTO for full-ring, multiway, ICM-laden play
(ICM being the Independent Chip Model, where chips convert non-linearly into prize
money) has never been computed. What we call “GTO study” is really the study of close
approximations to heads-up and a handful of common multiway spots.

• Humans cannot execute true equilibrium. You cannot recall exact frequencies for thousands
of nodes. The realistic goal is to absorb the principles (balanced bluff ratios, range protection,
MDF, indifference) so your play is robust and hard to exploit, then layer reads on top.
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Drill

For each scenario, state (a) whether to play GTO or to deviate, and (b) the direction of the
deviation.

1. You are heads-up on the river, pot 100bb, against an unknown reg in a tough online pool.
You have a marginal bluff-catcher. What’s your default and why?

2. Same spot, but you have 600 hands on this opponent and their river check-raise has
shown up only with the nuts, never as a bluff. They check-raise you. What do you do, and
is it GTO?

3. You bet 1/2 pot as a bluff against a player you know folds his bluff-catchers about 50%
of the time (versus the ~33% an unexploitable defender would). Should you bluff more
or less than the 25% balanced frequency, and why?

4. A solver tells you to bet A♠Q♠ on Q♦7♥2♣ exactly 70% of the time. You are at a live
table and cannot randomize precisely. How do you approximate this, and does it matter for
this one hand’s EV?

Answers. (1) Default to GTO: call at your indifference frequency. You have no read, so refuse
to be exploited. (2) Deviate hard and fold. This is a confident read that their raising range
is pure value, so folding is more profitable than the GTO call; yes, it is exploitable in return,
but you have the data to justify it. (3) Bluff more than 25%. He over-folds, so each bluff beats
breakeven; tilt your range toward bluffs and abandon balance, because he isn’t punishing
imbalance. (4) Use a randomizer (card suits, watch hand) or simply pick one action. For this
hand’s EV against an equilibrium opponent it doesn’t matter at all, because the two options
are equal EV by definition; the mix only matters for keeping your overall range balanced.

10.7. Summary

• A Nash equilibrium is a pair of strategies where neither player can profit by unilaterally
changing theirs. “GTO” is poker’s name for playing your half of it.

• Unexploitable ≠ unbeatable. GTO guarantees you cannot be exploited; it does not extract
maximum value, and it deliberately breaks even against mistakes it could punish.

• The indifference principle is the engine: you choose frequencies that make your opponent
equally happy calling or folding, which strips their decisions of power. This produces the
canonical bluff-to-value ratios (25% bluffs at half pot, ~33% at full pot, more for overbets).

• Mixed strategies arise because close-EV hands are equally good as bets or checks; mixing
keeps your ranges balanced even though each hand goes one way. You approximate the mix
with simple table randomizers.

• GTO is defensive, a fortress optimized against a perfect opponent. The money is made by
deviating toward exploitation when you have reads, using GTO as the baseline that tells you
which way the opponent’s mistake points.

Master the equilibrium so that you understand exactly what you give up every time you choose to
exploit, and exactly when you should refuse.
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11. Preflop GTO: Opening, 3-Bet/4-Bet & Defense
Ranges

Preflop is the most-played street in poker. You make a preflop decision on every single hand you
are dealt, and the range you enter the pot with constrains everything that happens afterward. Get
your preflop ranges roughly right and your postflop game has a fighting chance; get them badly
wrong and no amount of clever river play will rescue you. This chapter builds a game-theory-
optimal (GTO) baseline for 100bb cash games (the equilibrium ranges that are hard to exploit)
and explains the logic well enough that you can reconstruct a chart from principles when you have
forgotten the exact cells.

By the end of this chapter you will be able to build and apply position-based preflop ranges, covering opening,
3-betting, 4-betting, flatting, and blind defense, for 100bb cash games, and reason from principles when
memory fails.

A word on what “GTO preflop” means in practice. The ranges here approximate what modern
preflop equilibrium solvers (MonkerSolver, GTO Wizard, Simple Preflop, and similar multiway
tools) output for 100bb, standard-rake play without a HUD (heads-up display). Postflop solvers
such as PioSOLVER are the right reference once you reach the flop, but they are not built to generate
full multiway preflop equilibria, so use the preflop tools above for that. The ranges are not gospel:
outputs shift with rake, antes, stack depth, and bet-sizing assumptions, and real opponents are
rarely at equilibrium. Treat them as your default, the ranges you fall back to with no read and the
reference point you deviate from once you have one.

11.1. Position Is the Master Variable

Every preflop range is a function of one dominant input: how many players act after you. The
later your position, the more hands you can profitably play, because fewer opponents remain to
wake up with a big hand and because you will more often have position postflop.

We use standard 6-max position names: UTG (under the gun, first to act),HJ (hijack),CO (cutoff),
BTN (button), SB (small blind),BB (big blind). Full-ring (9-handed) inserts three extra early seats
(UTG, UTG+1, UTG+2, the “early” block) plus a distinct lojack (LJ) between that block and the
hijack, giving the full nine-seat order UTG, UTG+1, UTG+2, LJ, HJ, CO, BTN, SB, BB. The lojack is
its own seat, one spot earlier than the hijack.
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Key idea

There is no single “good starting hand” list. A hand’s playability is entirely contextual. 7♠6♠
is a clear open on the BTN and a clear fold UTG at a full table. K♠J♠ is a solid but borderline
UTG open (KJo only at low frequency) yet a marginal flat against a 3-bet. Stop memorizing
hands and start memorizing positional ranges.

11.2. Raise-First-In (RFI) Ranges

When the pot is unopened and it is your turn, you either fold or raise. Limping (just calling
the big blind) is essentially never part of an equilibrium RFI strategy, outside of specific SB
constructions. Limping caps your range (leaves it without the strongest hands, which would have
raised) and invites the BB to attack. Raise or fold.

11.2.1. Open sizing

• 6-max, 100bb online: Typical opens are 2.0–2.5bb from all positions, with many solver so-
lutions favoring a flat 2.5bb or a position-dependent ramp (smaller late, larger early). A
common simplification: open 2.5bb from every seat.

• Live cash: Because live tables call more and play more passively, 3bb to 4bb (or “pot”) opens
are standard and correct: a larger bet charges the loose callers and builds a pot you have an
equity edge in.

• From the SB: open larger, often 3bb, because you will be out of position the whole hand and
want to discourage the BB’s wide, cheap defense.

The smaller the open, the wider you can profitably open (you risk less to win the blinds), but the
more the blinds can defend. These two forces roughly cancel, which is why 2.0–2.5bb opens with
appropriately wide ranges form a stable equilibrium online.

11.2.2. RFI by position (6-max, ~100bb)

The table below gives approximate opening frequencies and the character of each range. Frequen-
cies are expressed as a percentage of all 1,326 starting combinations.

Position RFI % (approx.) Character of the range

UTG ~15–18% Tight, value-dense: big pairs, big
broadways, strong suited aces

HJ ~19–22% Adds more suited connectors and
mid pairs

CO ~26–30% Wide; most suited hands, all
pairs, many offsuit broadways

BTN ~42–48% Very wide; any pair, most suited,
many offsuit gappers
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Position RFI % (approx.) Character of the range

SB ~36–44% Wide but raise-or-fold; a
“complete/limp” range exists
vs. some configs

UTG (~15%) is the anchor everyone should know cold:

• All pairs 22+ (small pairs are a slight open, partly for set-mining, that is, calling cheaply to
flop a set of three of a kind, and partly for balance)

• ATs+ (suited aces ATs and better), plus A5s–A2s as occasional balancing bluffs
• AJo+ (offsuit aces AJo and better)
• KTs+, QTs+, JTs, and the broadway offsuit hands KQo (sometimes KJo)
• Suited connectors roughly T9s–98s as the bottom of the suited bluffs

BTN (~45%) is the widest non-blind range. From the button you open essentially:

• Every pocket pair
• Every suited ace, every suited king down to about K5s, most suited queens and jacks
• All suited connectors and one-gappers down to about 54s
• A wide swath of offsuit broadways and offsuit aces (A2o+ in many solutions), K9o+, Q9o+,

J9o, T9o

Common mistake

Opening too wide from early position is the single most common preflop leak in low-stakes
games. A 25%+ UTG range looks aggressive and “modern,” but you will be out of position
with too many dominated hands. When in doubt UTG, fold the offsuit junk and the weak
suited gappers. Tight-and-aggressive from up front, loose-and-aggressive from the button.

11.2.3. Representative RFI grids

Prose hand-lists are fine for intuition, but to actually drill a range you need the grid. Read every
grid in this chapter as the standard 13x13 hand matrix: rows and columns run A, K, Q, J, T, 9, 8, 7,
6, 5, 4, 3, 2; the diagonal is the pocket pairs, cells above and right of it are suited, and cells below
and left are offsuit. For the RFI grids: R = open (raise-first-in), r = mixed / low-frequency open, ·
= fold.

How to read these grids: constructed reference ranges

The 13x13 grids in this chapter are constructed reference ranges, hand-built to sit very close to
modern preflop-solver output but deliberately rounded into clean, memorizable cells rather
than transcribed literally from any one solve. A true equilibrium ismessier than a single letter
per cell can show. Many of the boundary cells are rake- and open-size-dependent, and a real
solution plays them as mixes, opening (or 3-betting) some fraction of the time and folding

99



11. Preflop GTO: Opening, 3-Bet/4-Bet & Defense Ranges

the rest, not the pure action the letter implies. So read the edges as “roughly a coin-flip, lean
this way,” not as law. For instance, J8s and T8s as CO opens, and 22 as a UTG open at 100bb,
are close, frequency-dependent calls that tip toward folding under heavier rake or a larger
open size; they are charted here as opens because that is the cleaner default to memorize, not
because they are hard rules. Treat the dense, obviously-strong cells (the pairs, the broadways,
the strong suited aces) as fixed, and the marginal cells at the perimeter as negotiable.

UTG open (6-max, ~15%). The value-dense anchor: big pairs and broadways, strong suited aces,
the wheel suited aces as balancing bluffs, and only the very top suited connectors.

A K Q J T 9 8 7 6 5 4 3 2

A R R R R R · · · · r r r r
K R R R R R · · · · · · · ·
Q R R R R R · · · · · · · ·
J R r · R R · · · · · · · ·
T · · · · R R · · · · · · ·
9 · · · · · R R · · · · · ·
8 · · · · · · R · · · · · ·
7 · · · · · · · R · · · · ·
6 · · · · · · · · R · · · ·
5 · · · · · · · · · R · · ·
4 · · · · · · · · · · R · ·
3 · · · · · · · · · · · R ·
2 · · · · · · · · · · · · R

BTN open (6-max, ~45%). The widest non-blind range: every pair, every suited ace, most suited
kings/queens/jacks, the full ladder of suited connectors and one-gappers down to the 50s, and
a deep block of offsuit aces and broadways (the offsuit wheel aces and weakest suited Kx/Qx as
mixes).

A K Q J T 9 8 7 6 5 4 3 2

A R R R R R R R R R R R R R
K R R R R R R R R R R r r r
Q R R R R R R R R R R r r ·
J R R R R R R R R r r · · ·
T R R R R R R R R r · · · ·
9 R R R R R R R R r · · · ·
8 R r · · · r R R R r · · ·
7 r · · · · · · R R R · · ·
6 r · · · · · · · R R r · ·
5 r · · · · · · · · R R r ·
4 r · · · · · · · · · R r ·
3 r · · · · · · · · · · R ·
2 r · · · · · · · · · · · R

COopen (6-max, ~27%). Themiddle of the RFI ladder and the range used in this chapter’s worked
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example. Wider than UTG but not yet button-wide: every pair, every suited ace, suited kings
down to the mid-cards, the broadway-to-mid suited queens/jacks/tens, the full block of suited
connectors and the strongest one-gappers, plus a healthy slab of offsuit broadways and offsuit
aces. The marginal Kx/Qx suited, the weak offsuit broadways, and the lower one-gappers come in
as mixes.

A K Q J T 9 8 7 6 5 4 3 2

A R R R R R R R R R R R R R
K R R R R R R R R r r · · ·
Q R R R R R R R r · · · · ·
J R R r R R R R r · · · · ·
T R R r r R R R r · · · · ·
9 R r · · · R R R r · · · ·
8 r · · · · · R R R · · · ·
7 · · · · · · · R R r · · ·
6 · · · · · · · · R R r · ·
5 · · · · · · · · · R R · ·
4 · · · · · · · · · · R r ·
3 · · · · · · · · · · · R ·
2 · · · · · · · · · · · · R

That CO gridworks out to roughly 27% of all combinations once the rmixes areweighted, squarely
in the ~26–30% band above. The HJ (~19–22%) and SB ranges are charted only in prose by design.
The HJ sits between the UTG and CO grids (start from CO and shave the weakest suited gappers,
the loosest offsuit broadways, and a couple of the marginal suited Kx/Qx mixes), while the SB is
a special raise-or-fold case that also folds in a small completing range against some configurations
rather than running a clean RFI. When you need an exact HJ or SB chart, interpolate from the two
anchors here (UTG and BTN) and the CO grid between them.

11.2.4. Full-ring differences

Full-ring (9-max) is tighter in every early seat because there are simply more players left to act.
The four seats ahead of the hijack (UTG, UTG+1, UTG+2, and the lojack) each have one fewer
opponent behind them than the seat before, so each opens a notch wider than the last. Rough RFI
frequencies:

• UTG (~10–13%): eight players behind, the tightest seat at the table; basically the 6-max UTG
range minus the speculative suited connectors and weakest suited aces.

• UTG+1 (~12–14%): seven behind, a touch wider now that one early seat sits behind you
instead of in front.

• UTG+2 (~13–16%): six behind, wider still but a hair tighter than a 6-max UTG.
• LJ (~15–18%): five players behind, the same count as a 6-max UTG, so the lojack plays like

the 6-max UTG anchor.

From the hijack onward the number of players left to act is identical in both formats (HJ has four
behind, CO three, BTN two, in 6-max and 9-max alike), so those seats converge with their 6-max
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counterparts. The practical rule: in full ring, the three early seats each play one fold-tier tighter
than a 6-maxUTG, the lojack plays the 6-maxUTG range itself, then you run ordinary 6-max ranges
from the hijack down. The trap in the old “just play 6-max from the hijack on” shorthand is that it
tempts you to open the lojack like a hijack, far too wide for a seat that still has five players left to
act.

Opening ranges are not the only thing that tightens. With more live ranges yet to act, your 3-bet,
squeeze, and cold-call frequencies all shrink too: more hands behind canwake upwith a premium,
so light 3-bets get punishedmore often, squeezes run intomore legitimate continues, and cold-calls
more frequently leave you sandwiched. Treat full-ring as 6-max with the aggression dialed back a
notch wherever there are extra players left to act.

11.3. 3-Betting: Linear vs. Polarized

When someone opens and you want to re-raise, your 3-bet range takes one of two shapes:

• Linear (merged): all of your strongest hands. You 3-bet the top of your range and flat or
fold the rest. This shape fits when the caller behind you is weak or passive, when you are
up against a very wide opener you dominate, and specifically from the small blind, where
flatting is bad because the big blind acts behind you and can squeeze or overcall, so you
cannot profitably keep a flatting range.

• Polarized: your strongest value hands plus a selection of weak-but-playable bluffs (often
suited wheel aces and suited connectors or gappers), while hands of middling strength are
flatted instead. This fits in position against a reasonable opener, where flatting your medium
hands realizes equity better than bloating the pot with them. The big blind also 3-bets polar-
ized: even though it is out of position, it closes the action and gets a price to flat its medium
hands, so it splits into a polar 3-bet (value plus bluffs) on top of a very wide flat. The contrast
with the SB is the key one: the SB linearizes because it cannot flat well, while the BB polarizes
because it can.

11.3.1. Why polarize in position?

Imagine theCOopens and you are on the BTNwithK♥Q♠. The hand is too strong to fold but plays
beautifully as a flat: you keep dominated hands like KJo and QJo in the opener’s continuing range
and you realize equitywith position. If instead you heldA♠5♠ (a nut blocker, decent equitywhen
called, but poor flatting value), it makes a far better 3-bet bluff. So your BTN 3-bet range becomes
polarized: AA–QQ, AK, AQs for value at the top; A5s–A2s and K5s as blocker bluffs at the bottom;
and the broadways, connectors, and medium pairs in the middle go into the flatting range.

Here is that BTNpolar 3-bet against a CO open as a grid. Codes: V=3-bet for value,B=3-bet bluff,
C = flat/call, · = fold. Notice the shape: the two ends (V at the top, B at the bottom) re-raise while
the entire connected, broadway-heavy middle flats (C). That gap is what “polarized” means.
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A K Q J T 9 8 7 6 5 4 3 2

A V V V C C C C C C B B B B
K V V C C C C C C C B · · ·
Q C C V C C C C · · · · · ·
J C C · V C C C · · · · · ·
T C · · · C C C · · · · · ·
9 · · · · · C C C · · · · ·
8 · · · · · · C C C · · · ·
7 · · · · · · · C C C · · ·
6 · · · · · · · · C C C · ·
5 · · · · · · · · · C C · ·
4 · · · · · · · · · · C · ·
3 · · · · · · · · · · · C ·
2 · · · · · · · · · · · · C

(JJ and AQo are shown at their dominant action but are genuine 3-bet/flat mixes: JJ leans value
3-bet, AQo leans flat, and both legitimately do some of each. QQ never flats here; it is a pure value
3-bet, as discussed under flatting below.)

11.3.2. Why linearize from the small blind?

From the SB facing a BTN open, you have no position and flatting is dangerous (out of position
with a capped range, and the BB can squeeze). So the SB’s main weapon is a linear/merged 3-bet:
3-bet a dense block of your best hands (pairs 55+, ATs+, KQs, AJo+, KQo type hands) and fold
most of the rest, mixing in some suited bluffs for balance. Solvers do flat some hands from the SB,
but the strategy leans far more toward 3-bet-or-fold than the in-position equivalent. The big blind
is the opposite case, covered in “Big-Blind Defense Is Wide” below.

11.3.3. 3-bet sizing

• In position (e.g., BTN vs CO): smaller, around 3x the open (open 2.5bb → 3-bet ~7.5–8bb).
Position lets you use a smaller raise.

• Out of position (e.g., BB vs BTN, SB vs CO): larger, around 4x the open (open 2.5bb →
3-bet ~10–11bb), because you need to deny the opener cheap, in-position equity realization.

• Live: scale up for larger opens and stickier opponents; against a 4bb open, a 3-bet to ~12bb
in position or ~14bb out of position is reasonable.

How oftenmust a 3-bet bluffwork? Run the same break-even arithmetic you use for steals and BB
defense. A BTN 3-bet to 8bb over a 2.5bb CO open risks 8bb to win the ~4bb already in the middle
(2.5 open + 1.0 BB + 0.5 SB), so as a pure bluff (treated as having zero equity when called) it needs
the opener to fold 8 / (8 + 4) = 67% of the time to show an immediate profit. No opener folds two-
thirds of a legitimate opening range to a single 3-bet, which is exactly why the bluff cannot rely on
fold equity (the profit from forcing folds) alone. The nut blockers and the postflop playability of a
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hand like A5smake up the rest, turning a play that loses on fold equity in isolation into a profitable
one overall.

Key idea

3-bet bluffs are not random trash. They are chosen for two properties: (1) card removal
(blockers), where A♠5♠ blocks AA, AK, and AQ and reduces the chance the opener holds
a 4-bettable hand, and (2) playability when called, since suited wheel aces and suited con-
nectors flop straights, flushes, and pairs with draws. A♣7♥2♦ has neither property, so it is
never a 3-bet bluff; A♠5♠ has both.

11.4. Facing a 3-bet (as the Opener)

Youopened, someone 3-bet, andnowyouhave three choices: fold, flat (call the 3-bet), or 4-bet. This
is a high-frequency core decision, since everywide RFI guarantees youwill often be the one getting
re-raised, and whether you keep a flatting range at all depends almost entirely on position.

In position (you opened and a later seat 3-bet you, e.g., CO opens, BTN 3-bets and the CO con-
tinues; or BTN opens, a blind 3-bets and the BTN acts last postflop): you keep a genuine flatting
range. Because you will have position on every street and are getting a reasonable price, you call
the hands that flopwell andwould hate to be 4-bet off their equity, rather than collapsing into pure
4-bet-or-fold:

• Pocket pairs that flop sets: roughly 22–JJ, calling cheaply to set-mine against a 3-bet range
that has already capped itself (the biggest pairs mix in some 4-bets instead).

• Suited broadways that dominate and are dominated: AQs, AJs, KQs, KJs, QJs, JTs, which
flop pairs, draws, and second-best hands you can stack the opener’s bluffs against.

• Suited connectors and gappers with playability: T9s–65s and a few suited one-gappers,
which realize equity well in position.

On top of that flat you 4-bet the top of your range for value (QQ+, AK,withAQs and JJ going either
way by configuration) plus a few blocker bluffs (A5s, A4s type), and you fold the offsuit junk and
the dominated weak aces and broadways that neither flat nor 4-bet well. Note the contrast with
KJ from the opening key idea: a fine open, yet facing a 3-bet only a marginal flat, the kind of
dominated broadway you fold more often than you continue.

Out of position (you opened from an early or middle seat and a later seat 3-bet you): flatting is far
more dangerous, because you will act first on every street with a capped range while the 3-bettor
has position and initiative. So you skew hard toward 4-bet-or-fold, keeping only a thin, mostly
suited flatting sliver (if any) and pushing most of your continues into a tight value-plus-blocker-
bluff 4-bet. The deeper the stacks and the more clearly the 3-bettor is in position, the more of that
marginal flatting region collapses into folds and 4-bets.

The 4-bet structure itself (the value blocks, how bluffs are chosen, and sizing) is detailed in the
next section.
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11.5. 4-Betting, 5-Betting & Jamming

When your 3-bet gets 4-bet, or you face a 4-bet after opening, stacks start to commit and ranges get
very narrow and value-heavy.

11.5.1. 4-bet structure

At 100bb, a 4-bet is itself polarized: a block of value hands that want the money in (roughly QQ+,
AK, sometimes JJ or AQs depending on positions) plus a few bluff 4-bets chosen, again, for block-
ers. The canonical 4-bet bluff is A5s (or A4s, A5o), because the ace blocks AA and AK, the two
hands most likely to continue against your 4-bet. Sizing at 100bb is typically about 2.2–2.5x the
3-bet out of position and a bit smaller in position, large enough to set up a stack-off but not so large
that you forfeit fold equity.

11.5.2. The commitment math

Once a 4-bet goes in, the pot is large relative to the remaining stacks. A hand like AK or KK facing
a 4-bet usually wants to either 5-bet jam or call committed. AA and KK are happy to get 100bb in
preflop, while QQ is closer to indifferent and only does so at low frequency (against equilibrium
4-bet/5-bet ranges it is dominated by KK and AA and merely flips with AK). The 5-bet at 100bb
is almost always all-in (a jam), with rarely room for a non-all-in 5-bet, and the jamming range
is extremely tight: predominantly AA, KK, AK, with QQ and the A5s-type bluffs mixed in at low
frequency for balance.

Common mistake

Stacking off light against a 4-bet/5-bet war. At equilibrium, the player who 4-bets, and es-
pecially the one who 5-bet jams, is showing a range so strong that calling off with JJ, AQ, or
even TT is often a losing play against tight opponents. Against unknown but solid regulars,
treat a 4-bet as roughly “QQ+/AK with a few bluffs” and a 5-bet jam as “KK+/AK”, close
to AA-only against the very tightest opponents. Fold your bluff-catchers unless you have a
specific read that they are over-bluffing.

11.6. Flatting (Cold-Calling) Ranges

Flatting an open (calling rather than 3-betting) is mostly an in-position tool. The strongest flatting
spot in poker is the BTN versus a CO or HJ open: you have position, the pot stays small, and you
keep the opener’s dominated hands in. A representative BTN flatting range versus a CO open
includes:
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• Mid pairs that don’t want to 3-bet for value or get 4-bet off their equity: roughly 22–TT (with
JJ and AQo sometimes flatting, sometimes 3-betting as a mix). QQ is a pure value 3-bet here.
Flatting a premium that wants to 3-bet for value and deny equity, only to play a bloated pot
in the dark, is a clear leak.

• Suited broadways that dominate and are dominated: AJs, ATs, KJs, KTs, QJs, JTs
• KQo, AQo, AJo type hands that prefer to keep the pot small
• Suited connectors T9s–65s for their postflop playability

Cold-calling out of position (in the blinds or sandwiched betweenplayers) is dangerous and largely
avoided in solver play, with one big exception covered next: BB defense. When you do flat out of
position, your range gets run over, because you are capped (youwould have 3-bet your best hands)
and have to act first on every street.

Common mistake

“Cold-calling in the small blind.” Flatting an open from the SB invites the BB to come along
for a cheap price (or squeeze you), and leaves you out of position against two opponents
with a capped range. Against most opens, the SB should be 3-bet-or-fold. Only construct
a SB flatting range against very wide late-position opens, and even then keep it small and
connected.

11.7. Big-Blind Defense Is Wide

The big blind is the most-defended seat in poker for one structural reason: you have already in-
vested one big blind and you are getting a discount to continue. Facing a 2.5bb open, you only
need to add 1.5bb to contest a pot that already contains 4.0bb (2.5 open + 1.0 BB + 0.5 SB), so you
are getting about 2.67-to-1 immediate odds and need roughly 27% raw equity to call (1.5 / (4.0 +
1.5) = 1.5/5.5 ≈ 27.3%). Closing the action means no one can raise behind you, which loosens the
requirement further. (These no-ante numbers assume the 100bb cash structure used throughout
this chapter; a big-blind ante would lower the threshold further, but there is none here.)

Consequently, BB calling ranges are enormous: against a small BTN open the BB can correctly
defend (call or 3-bet) a bit under half of all hands, roughly ~44–48% by combination frequency.
(The “50%+” figure you often hear is real, but it belongs to a 2bb min-open; a 2.5bb open like the
one here prices the BB out of the worst offsuit junk and pulls the defend toward ~44%.) Tie the
boundary to the open size. Against the 2.5bb open used throughout this chapter, the defending
region reaches down to hands like K8o, Q9o, J8o, and 84s, the offsuit and weak-suited hands that
still flop enough equity to justify the price. The truly trashy stuff (K4o, Q6o, J7o, 83s) defends only
against a 2bb min-open; against the 2.5bb open those become folds or tiny mixes, because you are
paying more for the same hand. The wider and smaller the open, the wider the BB defends; raise
the open size and the boundary marches back up.

There is a standardway to anchor “howmuch of my rangemust continue” to a number: minimum
defense frequency (MDF) and its complement alpha. MDF = pot / (pot + bet) is the fraction the
field must defend so that a zero-equity bluff cannot auto-profit; alpha = bet / (pot + bet) is the
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maximum fraction it may fold. Treat the open as the opener risking 2.5bb to win the 1.5bb of
blinds already out there. The steal breaks even as a pure bluff when it succeeds 2.5 / (2.5 + 1.5) =
62.5% of the time, so the blinds must collectively defend at least 1.5 / (1.5 + 2.5) = 37.5% (alpha ≈
62.5%). Because the SB usually folds, the BB carries almost all of that load alone. In practice the BB
defends more than this 37.5% floor (the ~44–48% noted above), because the direct price demands
only ~27% equity andmost hands clear that bar easily. It does not defend everything because out of
position you realize less of your raw equity than the pot odds imply (the equity-realization penalty
in the Key idea below), so the practical continue threshold sits above the naive MDF floor.

Two crucial caveats:

1. Wide does not mean fit-or-fold. Defending K4o profitably requires you to realize equity
postflop: float flops, bluff-catch correctly, and not fold every time you whiff. If you defend
wide and then surrender every pot you do not smash, you simply hand the money back.

2. Defensewidth collapses as the open grows larger and as positions get earlier. Versus a 4bb
live UTG open, the BB’s correct defending range is far tighter: you are getting a worse price
against a stronger range and you will be out of position. Do not defend 83s against a UTG
raise just because “BB defense is wide.”

Key idea

Your equity requirement to call in the BB falls out of the pot odds, but your realization of that
equity is discounted by being out of position. Solvers bake this “equity realization” penalty
into the ranges, which is why the BB still folds a meaningful chunk of hands despite the great
price. The price tells you the floor; position pulls the practical threshold back up.

Here is a representative BB defense grid against a 2.5bb BTN open (SB folded, so you close the
action). Codes: 3 = 3-bet (the polar value and bluff cells), C = call/flat, · = fold. Several C cells
also mix in a low-frequency 3-bet for balance (e.g., suited Kx, suited connectors); the grid shows
their dominant action. Notice how the defending region (everything not ·) covers well over half
the cells of the matrix, about 57% (96 of 169 cells), yet by combination frequency the BB defends
only about 44% of hands (586 of 1,326 combos). The two figures diverge because the fold region is
concentrated in the high-combo offsuit cells (12 combos each), while the defends cluster in the low-
combo suited cells (4 combos) and pocket pairs (6 combos), so counting cells overstates how often
you actually continue. Defend by the grid rather than by “half the chart”: literally calling 50%+ of
combos here would over-defend the worst offsuit junk by several points of range and bleed EV. The
3-bets sit at the two ends (premiums plus the wheel suited aces), never in the flatted middle.

A K Q J T 9 8 7 6 5 4 3 2

A 3 3 3 C C C C C C 3 3 3 C
K 3 3 C C C C C C C C C C C
Q C C 3 C C C C C C C C C C
J C C C 3 C C C C C C C · ·
T C C C C C C C C C C · · ·
9 C C C C C C C C C C · · ·
8 C C · C C C C C C C C · ·
7 · · · · · · C C C C C · ·
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A K Q J T 9 8 7 6 5 4 3 2

6 · · · · · · · · C C C · ·
5 C · · · · · · · · C C C ·
4 · · · · · · · · · · C C ·
3 · · · · · · · · · · · C ·
2 · · · · · · · · · · · · C

Read the offsuit boundary off the lower-left triangle: K8o, Q9o, J8o defend while K4o, Q6o, J7o
fold, matching the open-size boundary above.

The BB also has a robust 3-bet range, but unlike the SB it is polarized. Because the BB closes
the action and gets such a good price, it flats its medium hands rather than 3-betting them, so
its 3-bet splits into two ends: premium value (roughly QQ+, AK, AQs, and the strongest pairs)
at the top, plus a chosen set of bluffs (A3s–A5s, the visible wheel-ace 3-bets in the grid, with A2s
mixingmostly call, someKxs and suited connectors) at the bottom. Themiddle (broadways, suited
gappers, small andmediumpairs) goes into thewide flat. The 3-betmust contain bluffs for balance:
a value-only BB 3-bet is trivially exploitable, since opponents fold everything but the nuts to it. Size
it large, around ~10–11bb vs a 2.5bb open (≈4–4.5x), to deny the opener cheap, in-position equity
realization.

11.8. The Squeeze

A squeeze is a 3-bet made after an open and one or more callers. It is one of the most profitable
and under-used preflop plays, and it has special mechanics:

• You get extra dead money. The caller(s) have put chips in without the range strength to
continue against a big raise. That dead money improves your immediate price on a bluff.

• You pressure the “sandwiched” caller, who now faces a 3-bet with a capped flatting range
(they didn’t 3-bet, so they don’t have the nuts) and players still to act behind.

• Size up. With more players and more dead money, squeeze larger than a heads-up 3-bet. A
common rule is the base 3-bet size plus about one extra opener-raise per caller. Starting from
the out-of-position base of ~10–11bb (used everywhere in this chapter), open 2.5bb plus one
caller gives a squeeze to roughly 13bb (the 10–11bb base plus one extra 2.5bb open).

Squeeze ranges are polarized: strong value (QQ+, AK, AQs) that wants to play a big pot against
the capped callers, plus blocker-heavy bluffs (A5s, KQs, suited wheel aces). Avoid squeezing the
medium hands, which would rather overcall and see a flop multiway.

Drill

Deal yourself 20 hands and, before looking at any chart, classify each one in a fixed spot, say
“it folds to me on the BTN.” For each hand say out loud: open or fold? Then check against the
BTN RFI range above. Repeat for “UTG to act” and “BB facing a 2.5bb BTN open.” Do this
until your snap judgment matches the chart 18 out of 20 times. Speed and accuracy on these
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defaults free your mind for the reads that actually win money.

11.9. A Fully Worked Example

Setup: 6-max, 100bb effective, online, standard rake. Folds to the CO, who opens to 2.5bb. The
BTN (a solid, aggressive regular) calls. You are in the BB with A♠5♠. The SB folds. Action is on
you.

Step 1. Identify the spot. This is a squeeze spot: an open plus one cold-caller, and you are in the
BB closing the action. There is dead money in the SB’s fold and in the BTN’s flat.

Step 2. Classify the hand. A♠5♠ is a premier squeeze bluff. The ace blocks AA and AK (the hands
most likely to 4-bet or call strongly), the 5 gives wheel and straight potential, and the suit gives
flush potential. It is a poor pure flat (dominated-ace problems, out of position, multiway) but an
excellent polarized bluff.

Step 3. Choose the action and size. Squeeze. With three other live ranges and dead money, size
up: the base out-of-position 3-bet of ~10–11bb plus roughly one opener-size (2.5bb) for the caller,
a squeeze to about 13bb.

Step 4. Reason through the responses.

• The CO opened a ~27% range from the cutoff. Against a large BB squeeze, most of that range
(suited gappers, offsuit broadways, small pairs) has to fold. The CO continues with roughly
QQ+, AK, AQs, and a few bluff 4-bets or strong flats. You hold a card-removal advantage:
your ace makes their AA and AK less likely.

• The BTN flatted, which caps their range: they almost certainly do not have AA or KK (those
would usually 3-bet themselves). Facing your squeeze plus a still-live opener, the BTN’s flat-
behind range is fragile and folds often.

• When everyone folds, you scoop the dead money immediately, the primary way this hand
profits.

• When you do get called or 4-bet, A♠5♠ still flops reasonably, and your ace-blocker means
the 4-bets you face are weighted toward genuine nut hands (fold) rather than bluffs.

Step 5. The takeaway. You squeeze A♠5♠ not for its strength but because the structure (dead
money, a capped caller, your blockers) makes a polarized re-raise more profitable than folding or
flatting. Swap your cards for K♥Q♠ and the picture changes: in a different, in-position spot you
might flat K♥Q♠, but here you are out of position closing the action, so folding is fine, with an
occasional overcall defensible given the price and themultiway pot you close. What you should not
do with K♥Q♠ here is squeeze it as a bluff, since it has no nut blocker and is the kind of medium
hand that prefers to stay out of a re-raised pot. Swap to Q♦Q♣ and you squeeze for value at the
same size. Same spot, three hand classes, three reasons.
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11.10. Putting It Together: A Reference Hierarchy

When you sit down at 100bb, carry this mental scaffolding:

1. Unopened pot: raise or fold per your positional RFI. Tight UTG, verywide by the BTN.Never
limp.

2. One raise in front, you’re in position: polarized 3-bet (value plus blocker bluffs), or flat
your medium hands, or fold the rest.

3. One raise in front, you’re out of position (blinds): from the SB, lean toward a linear/merged
3-bet-or-fold (you can’t flat well). From the BB, defend very wide by calling because of the
price, and 3-bet a polarized range (premium value plus blocker bluffs) on top of that flat,
never a value-only 3-bet.

4. Raise plus caller(s): consider the polarized squeeze, sized up for the dead money.
5. You opened and got 3-bet: in position, keep a real flatting range (pairs that flop sets, suited

broadways like AQs, KQs, AJs, suited connectors) and 4-bet QQ+/AK plus A5s-type blocker
bluffs, folding the rest. Out of position, skew to 4-bet-or-fold with little or no flatting.

6. Facing a 4-bet: narrow to value (QQ+, AK) plus a sprinkle of A5s-type bluffs; everything in
between folds.

7. Facing a 5-bet jam at 100bb: continue only with the very top, roughly KK+/AK, unless you
have a concrete read that they are jamming light.

These are your defaults, the equilibrium you return to when the table gives you nothing to exploit.
The next chapters take these baselines and bend them: when a player opens too wide, you 3-bet
wider and call down lighter; when a player only 4-bets the nuts, you fold every bluff-catcher and
re-bluff relentlessly. You cannot deviate intelligently from a baseline you do not own. Drill these
ranges until they are automatic, and the thinking part of your brain is freed for the part of poker
that actually beats other humans: reading them.
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The flop is where most of poker’s money changes hands. By the time we reach it, the preflop
chapters have already done their work: ranges are defined, positions are set, and a given player
has seen only 5 cards (their 2 hole cards plus the 3-card flop) of the 7 that will make up their final
hand, with the turn and river still to come. About 90% of the deck (47 of 52 cards) is still unseen
from that player’s seat. The continuation bet (a c-bet, the bet made by the preflop aggressor on
the flop) is the single most frequent decision the preflop aggressor faces postflop. Getting it right,
and knowing when to deliberately get it wrong against a specific opponent, is the foundation of
everything postflop.

By the end of this chapter you will be able to read a flop’s texture, judge whether you hold a range or nut
advantage, and choose between a small range bet, a large polarized bet, or checking your whole range.

This chapter builds that foundation. We will define what a c-bet actually accomplishes, introduce
the twin concepts of range advantage and nut advantage that determine who the board favors,
develop a working taxonomy of board textures, and then connect those textures to two betting
tools: the small range bet and the large polarized bet. Along the way we build a checking range,
since a player who always c-bets can be punished, and walk through the structural asymmetries
of position and of the raiser-versus-caller dynamic. We close with worked examples across several
textures.

12.1. What a continuation bet is actually for

A c-bet is not a reflex. The old “I raised preflop so I bet the flop” habit costs money against anyone
paying attention. A bet on the flop does somemix of four jobs, and a good c-bet usually does more
than one:

1. Value: getting called by worse hands. Top pair top kicker wants money in the pot now.
2. Denial / protection: charging hands that have equity to continue, either folding them out

or making them pay to draw. When you bet K♣Q♥ on Q♠8♥4♦ and the 7♠6♦ folds, you
have denied roughly 16-17% equity (a bare gutshot to the 5) that would otherwise see two
free cards, and considerably more when the folded hand is a genuine draw such as J♥T♣
with overcards and a backdoor draw (one that needs two more running cards to complete).

3. Fold equity as a bluff: making a better hand fold. Pure air that bets and takes the pot down
realizes 100% of the pot with 0% showdown equity.
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4. Range protection and initiative: keeping the betting lead and keeping your own range bal-
anced so that your checks are not automatically weak.

Key idea

Every flop bet should have an answer to “what does this accomplish?” A hand that does
not want worse hands to call, does not want better hands to fold, and gains little by denying
equity should usually just check. “I was the aggressor” is not one of the four jobs.

C-betting works so often because of the range asymmetry created preflop. When the button opens
and the big blind calls, the button’s range is uncapped and stronger on average; the big blind’s range
has been stripped of its strongest hands (which would have 3-bet) and padded with speculative
defends. That asymmetry, projected onto a specific flop, is what wemeasure with range advantage
and nut advantage.

12.2. Range advantage vs nut advantage

These two terms get used interchangeably and they should not be. They answer different questions,
and the betting tool you pick depends on which one you have.

Range advantage (sometimes “equity advantage”) asks: averaged across every hand in my range
against every hand in yours, who has more equity on this board? It is a statement about the whole
distribution. If your range has 55% equity on a given flop, you have a range advantage there.

Nut advantage asks: who holds more of the very strongest hands (the sets, the two pairs, the nut flushes,
the straights) on this board? It is a statement about the top of the distribution, its tail rather than its
average.

These can diverge sharply, and that divergence is the whole game:

• On A♠K♥4♦ after the button opens and the big blind calls, the button has both: more aces
and kings (range advantage), and the only realistic AK, AA, KK, A4s holdings concentrated
in the opener (nut advantage). The button bets very often; because the board is static it
prefers a small size, though its nut advantage would also permit a larger one.

• On 6♥5♥4♠, the big blind’s calling range is dense with both made hands and draws: 87
makes a straight; 76 and 53s are open-ended straight draws; 64s is two pair; 44/55/66 are sets;
33/77 are pairs with an open-ended straight draw (77 needs a 3 or 8; 33 needs a 2 or 7). The
button still has a slight equity edge from all its overpairs and big aces, but the big blind holds
the nut advantage, with far more straights and sets. Here the button should check a large
share of its range, because what you can bet for is governed by nut advantage rather than
average equity.
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Key idea

Range advantage tells you how often to bet. Nut advantage tells you how big you may
bet. Big, polarized bets and overbets require nut advantage: you need enough top-of-range
hands to credibly threaten stacks. A pure equity edge supports small, high-frequency stabs
only when neither player has a nut advantage (a neutral top of range). When the caller owns
the nut advantage on a dynamic board (6♥5♥4♠, J♣T♣8♥), a slight equity edge does not
license frequent betting, and you check a large share of your range despite being ahead on
average.

The mechanism behind that rule is leverage. A large bet, and the larger bets to come on later
streets, threaten your opponent’s whole stack. You can only apply that threat credibly if your
range contains hands that genuinely want to play for stacks. Without the nutted hands your big
bets are all bluff, and a thinking opponent simply raises, or floats you off them by calling now and
taking the pot on a later street.

12.3. A taxonomy of board texture

You cannot evaluate range or nut advantage without reading the board. Texture is usually de-
scribed along several mostly independent axes. Learn to name a flop on all of them at a glance.

Axis One extreme Other extreme Why it matters

Connectedness Dry / disconnected
(K♠7♥2♦)

Connected (T♥9♠8♦) Connected boards hit
the caller’s range and
create draws

Suitedness Rainbow (three suits) Monotone (one suit) Fewer distinct suits
(toward monotone /
two-tone) = more flush
equity in the field and
fewer clean value bets;
rainbow boards have the
least flush threat

Pairing Unpaired Paired (8♠8♥3♦) Paired boards reduce
the number of value
combos and shift nut
advantage

High vs low Ace/King-high Low (6♠4♥2♦) High cards favor the
preflop raiser; low cards
favor the caller

Static vs dynamic Static (A♠K♥2♦) Dynamic (J♣T♣8♥) How often the best
hand now is still best on
the river

Two compound labels do most of the practical work:
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Dry vs wet. A dry board has few draws and few ways the current best hand gets overtaken:
K♠7♥2♦, A♠8♥3♦, Q♠Q♥4♦. A wet board is full of draws: 9♥8♥7♠, J♣T♣5♦, Q♥J♥9♥
(monotone). Wet boards demand protection and punish slow-playing; dry boards reward thin
value and cheap stabs.

Static vs dynamic. This is the more useful frame, and it is not identical to dry/wet. A static board
is one where equities are unlikely to shift on the turn: top pair on A♠K♥2♦ is very probably still
the best hand on the river. A dynamic board is one where the turn frequently changes who is
winning. On J♣T♣8♥, an overpair can be behind by the river an enormous fraction of the time,
because somany turn cards complete straights and flushes. Bet sizing tracks this directly. On static
boards you can bet small (your hand keeps its value, equities are sticky, and there are no draws to
charge); on dynamic boards you bet bigger (to charge equity and protect a vulnerable made hand,
or because your range is polarized).

Common mistake

Treating “dry” and “static” as the same thing. K♠7♥2♦ is both dry and static, so bet small
and often. But A♠8♣3♣ is dryish in terms of straight draws yet not fully static, because a
flush can still come in. And K♠K♥3♦ is dry, static, and paired all at once, which makes it
extremely favorable for cheap, frequent stabbing. Name every flop on each axis separately
before deciding.

12.4. Two betting tools: range bets and polarized bets

Almost all flop c-betting collapses into two strategies. Knowing which the board calls for is most
of the skill.

12.4.1. The range bet (small, high frequency)

A range bet is a small bet, typically 25-33% of the pot, made with a very high share of your range,
often 60-100% of it. You are betting strong hands, medium hands, and air more or less uniformly.
The logic:

• You have a clear range advantage, so even your weak hands have decent equity and prefer to
bet.

• The board is static and/or dry, so a small bet is enough; you are not trying to charge draws
that do not exist.

• The small size denies the opponent a cheap realization, extracts thin value from a wide field
of worse hands, and keeps your strong hands disguised inside a large betting range.

• Because you bet such a wide range, your opponent cannot profitably raise to punish you: too
many strong hands are hiding in your bets.
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A♠K♥4♦ as the preflop raiser is the textbook range-bet spot: bet 33% with nearly your whole
range. So is K♠7♥2♦, Q♠J♥4♦ from the button, and most ace-high and king-high dry flops
where you hold the high-card advantage.

The math behind a small bet

A small bet works because it needs very little to succeed. A 33%-pot bet risks 0.33 to win 1, so
as a pure bluff it only needs the opponent to fold about 25% of the time to break even (risk /
(risk + reward) = 0.33 / 1.33 ≈ 0.25). Because folding out even a quarter of the field profits,
you can comfortably bet your weak hands at this size. That is exactly why range-betting
works.
The defender’s side of this isminimumdefence frequency (MDF): to stop a bettor from auto-
profitingwith any two cards, youmust continuewith at least p / (p + b) of your range, where
p is the pot and b is the bet. Versus a 33%-pot bet that is 1 / 1.33 ≈ 75%, so the defender must
keep three-quarters of their range and folds at most 25%. One qualification matters through-
out this book: anMDF figure is the river (last-action) benchmark, where the betting ends and
pot odds are the whole story. On earlier streets the defender may correctly continue some-
what less than MDF, because the bettor still threatens to barrel again, and a hand that cannot
withstand future pressure is worth less than its raw flop price implies. Larger bets invert the
leverage: a pot-sized bet needs about 50% folds to profit as a bluff and lets the defender fold
half their range, which is why big sizes demand a value backbone (a nut advantage). That
same ratio logic, value backbone against fold-equity threshold, drives the construction of the
polarized bet we turn to next.

12.4.2. The polarized bet (large, selective)

A polarized bet is a large bet, 65-100%+ of the pot and sometimes an overbet, made with a split
range of strong value hands and bluffs while medium-strength hands check. The logic:

• The board gives you a nut advantage specifically, justifying a size that threatens stacks.
• Or the board is dynamic and wet, so your made hands need to charge equity and your draws

want fold equity plus the chance to barrel.
• You deliberately leave out the middle of your range; those hands have showdown value but

do not want to bloat the pot or get raised, so they check.

The classic polarized texture is one where you keep your overpairs and sets but the board is wet
enough that medium pairs must check: think a dynamic flop where you hold the top of the range
and a stack of natural semi-bluffs.

How heavily you skew toward bluffs depends on streets left to come. A rough rule of thumb for
a large polar flop bet with two streets still behind it is to lean bluff-heavy, often on the order of 2
bluff combos for every 1 value combo, because the value hands get to keep barreling and collecting
folds on the turn and river. You can afford to start wide and let the bluffs fold out or get there. This
applies to polar betting specifically; a small range bet is not constructed from a value-to-bluff ratio
at all.
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Key idea

The two tools map cleanly onto the two advantages. Range advantage → small range bet
at high frequency. Nut advantage on a dynamic board → large polarized bet at lower fre-
quency, with a real checking range. When you have neither advantage, the correct flop
strategy is often to check your entire range and surrender the automatic c-bet.

12.5. Building a checking range

A player who c-bets 100% of the time on every flop is exploitable in a specific way: their checks
scream weakness, so opponents can stab relentlessly when checked to and never pay off the rare
slow-play. The fix is to check on purpose, with a constructed range that includes more than just
your trash.

Your flop checking range should contain, in deliberate proportion:

• Strong hands that prefer to keep the opponent’s range wide: some sets and two pairs on dry
boards, where there is little to protect against and trapping gains more than a tiny bet. On
A♠K♥4♦ you can check back a slice of your AA/KK/AK to protect your check-backs and
let the big blind catch up.

• Medium hands with showdown value that do not want to get raised or bloat the pot: second
pair, or weak top pair on a board where betting only folds out worse hands and gets called
by better.

• Hands that have nothing and gain little by betting: true air on a board that smashes the
opponent, where betting would only get called or raised by the many hands that connected.

The first category is load-bearing. A checking range with zero strong hands invites an alert oppo-
nent to bet every time you show weakness.

Common mistake

Building a checking range made only of weak hands “because the strong ones want to bet.”
That is a capped, defenceless check that good players attack on every street. A checking
range needs a backbone of strong hands so that betting into your check is not automatically
profitable.

The flip side: out of position you will check far more often, because checking your whole range
on boards you do not control is frequently correct, and because you lack the informational and
positional tools to bet thinly. We turn to those asymmetries now.

12.6. The structural asymmetries: position and raiser vs caller

Two asymmetries shape every c-bet decision before a single card is read.
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In position (IP) vs out of position (OOP). The in-position player acts last on every street, sees
the opponent’s action first, realizes more of their equity, and can check behind to take a free card.
The out-of-position player must commit to actions blind to the response, realizes less equity, and
gets less value from a checking range because checking surrenders control. Practically, IP can c-bet
wider and smaller, leaning on the range bet and checking back freely for pot control. OOPmust be
more polarized and check more; when OOP does bet small into a wide field, it is a more committal
move, because a player still to act behind can raise or float.

Raiser vs caller. The preflop aggressor holds the initiative and, usually, the stronger and more
nutted range, having chosen to put in the last raise. The caller’s range is capped: the very best
hands would have re-raised, so the caller rarely holds the absolute top combos. This is why a
caller’s flop check is less defenceless than it looks; they were never going to have many monsters
anyway, but they also cannot credibly represent them. The aggressor’s range protection lets them
bet a wider band of hands for thin value and denial. The caller leans on calling, check-raising the
right textures, and floating, rather than leading out (a donk bet, betting into the previous street’s
aggressor). Donk-betting is usually a small part of a sound strategy and is covered where we
discuss attacking the c-bettor.

The most favorable seat in the game is IP aggressor: last to act, uncapped range, initiative. The
least favorable is OOP caller: first to act, capped range, no initiative. Single-raised pots from the
blinds versus a late-position open sit at that hard end, which is exactly why those spots reward
tight, disciplined, check-heavy play.

Key idea

Before you read the board, you already know two things: are you in position, and were you
the aggressor? IP + aggressor → bet wide and small, check back freely. OOP+ caller → check
often, defend by calling and check-raising, lead rarely. The board texture then tells you how
to bet within those constraints.

12.7. Putting it together: c-bet strategy across textures

Below, “we” are the preflop raiser; assume a single-raised pot, roughly 100bb effective, button open
and big blind call unless noted. Frequencies are typical solver-style tendencies rather than laws,
round numbers to anchor intuition, and you should always adjust to the player in front of you.

Multiway pots change everything

Every example and rule in this chapter assumes a heads-up single-raised pot. The high-
frequency stab is a heads-up tool. In multiway pots (three, four, or more players to the
flop) range-betting collapses: the probability that someone has connected with the board
rises sharply with each extra player, so your bluffs get called or raised far more often and
your thin value runs into far more made hands. The adjustment is blunt. Bet much more for
value and much less (often near zero) as a bluff, size up rather than down, and check a far

117



12. Postflop I: C-Betting, Range & Nut Advantage, Board Texture

wider band of marginal hands. Carrying the heads-up “c-bet almost everything small” habit
into a 4-way pot is one of the most expensive leaks in low-stakes poker.

1. A♠K♥4♦ (dry, static, high). We have a huge range and nut advantage. Bet ~33% pot with
80-100% of our range. The big blind cannot raise profitably and cannot continue often enough. We
mix in a slice of checked-back AK/AA to protect the checking range. This is the purest range bet
in poker.

2. K♠7♥2♦ (dry, static, K-high). Same family. We hold more kings and all the overpairs; the
big blind has few strong hands. Small bet, very high frequency. Even a hand like Q9 or J9 with
no pair prefers to bet here, since folding out the big blind’s overcards and backdoors is free equity
denial.

3. Q♣7♣2♦. A small flush-drawwrinkle. Still a strong range-bet board, since we have the queens
and overpairs, but the flush draw means a portion of our value hands (sets, two pair, top pair)
gain from a slightly larger size to charge the draw. The result is a mixed strategy of mostly small
bets with some bigger bets and some checks. Lean range bet, but do not be afraid to bet a bit larger
with the value hands that want protection.

4. J♣T♣8♥ (wet, dynamic). Now the big blind’s range is full of straights (Q9, 97), two pair, sets,
and many draws. We have lost the nut advantage, so we check a large share, often the majority, of
our range. When we bet, we polarize: big with our sets, two pair, the strongest overpair (AA), and
our strong draws, while checking our medium-strength hands (vulnerable overpairs like KK and
QQ, and one-pair hands like AJ) that do not want to face a check-raise on such a dynamic surface.
(On a jack-high board, note that only Q/K/A pairs are overpairs at all.) Betting our whole range
small here is a classic error that gets raised and floated mercilessly.

5. 6♥5♥4♠ (low, connected, dynamic). The board that most favors the caller. The big blind holds
far more straights, sets, and two pair than we do, and our overpairs are now medium-strength at
best. High-frequency checking is correct; many overpairs check for pot control, and bets are re-
served for genuine value plus the occasional semi-bluffwith backdoor equity. Stubbornly c-betting
AA here is how good players lose stacks.

6. K♠K♥3♦ (paired, dry, static). Pairing the board guts the caller’s nut potential: they almost
never have a king for trips, since only two kings remain in the deck and the caller’s flatting range
is light on them. We bet small and extremely often; there is nothing to protect against, equities are
sticky, and our range advantage is overwhelming. Paired high boards are among the best stabbing
textures in the game.

12.7.1. Worked example: button vs big blind on J♣T♣8♥

Setup. 100bb effective. Folds to us on the button; we open A♠K♣ to 2.5bb. The big blind calls.
Pot is 5.5bb. Flop comes J♣T♣8♥: wet, dynamic, with two clubs on board.

Read the board. Connected, two-tone, three Broadway-ish cards. Every straight (Q9, 97), two pair
(JT, J8, T8), and set is far more concentrated in the big blind’s wide calling range than in ours. We
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have a slight equity edge from our offsuit Broadways and big aces, but the nut advantage belongs
to the big blind. This calls for a polarize-or-check approach rather than a range bet.

Classify our hand. A♠K♣ is a strong draw rather than a made hand: a gutshot to the queen (a Q
gives us Broadway) plus a backdoor club flush draw (the K♣with the two board clubs), plus two
overcards that are not clean, since the big blind has plenty of pairs and made hands. Equity-wise
we are a semi-bluff with real outs and the ability to barrel turn cards that improve us or scare the
big blind.

The decision. Checking our entire range is defensible here, but A♠K♣ is an ideal member of
the betting portion of a polarized strategy: it has fold equity now, a clean draw to the nuts, and
excellent barreling cards (any Q, club, A, or K). So we bet. Because the board is dynamic and we
are polarizing, we bet large, around 65-75% of pot (~4bb), the same size we would use with our
sets and two pair. This denies the big blind’s weaker pairs and gives our value hands a big-pot
path.

• If called and the turn is the Q (nut straight), we have improved to the nuts and bet again for
stacks.

• If the turn is a blank like the 2, we still hold a gutshot and overcards; a second barrel is credible
because our value hands also bet here, but against a sticky opponent we can check and give
up cheaply.

• If we are check-raised on the flop, we usually fold, since our hand is just a draw and the
big blind’s check-raising range here is strong. The nut gutshot (4 outs to the Q) plus a back-
door club flush and two overcards canmake a continue defensible against aggressive or wide
check-raisers, where the implied odds when the Q hits are large.

The lesson: on a dynamic board where the caller owns the nut advantage, a c-bet stops being a
default stab. It becomes a selective, large, polarized bet with a hand that has equity and barreling
potential, sized identically to our value so the two are indistinguishable, and abandoned without
regret when met with a raise.

Drill

For each flop below, as the in-position preflop raiser, label it on all five texture axes, state who
has the range advantage andwho has the nut advantage, and pick a primary tool: small range
bet, large polarized bet, or check most of the range:

1. A♠J♥4♦
2. 9♥8♥7♠
3. Q♠Q♥5♦
4. 7♥6♥2♠
5. K♥Q♥J♠

Suggested answers: (1) dry/static/high, we own both advantages, small range bet, high fre-
quency. (2) wet/dynamic/middling-low, caller has nut advantage, check a lot; bet big and polar-
ized when we do. (3) paired/dry/static, we own both, small range bet, very high frequency. (4)
low/semi-connected/two-tone, but note that no made straight is possible on 7♥6♥2♠ (the
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6-7 run needs three more consecutive cards), so the caller has no straight-based nut edge; we
hold every overpair (88 through AA) at the top of the board and share the sets (77/66/22),
keeping a clear range advantage. The answer is small range bet at fairly high frequency, just a
notch less than a fully dry board because of the two-heart flush draw, not “mostly check.” Contrast
this with 6♥5♥4♠, where real straights exist and the board genuinely favors the caller. (5)
wet/dynamic but high, and contested, since we have lots of two-pair-plus but so does the
caller: polarized, larger sizing, meaningful checking range.

12.8. Continuation Betting in 3-Bet and 4-Bet Pots

Everything so far has assumed a single-raised pot. Re-raised pots change the c-bet calculus through
onedominant lever: the stack-to-pot ratio (SPR) collapses, where SPR is the effective stack divided
by the current pot. In a 100bb single-raised pot the flop SPR is roughly 8-9; in a 3-bet pot it falls
to about 3-4, and in a 4-bet pot to roughly 1-2. Lower SPR compresses the whole hand: fewer
streets of meaningful betting, less room to maneuver, and made hands that reach stacks far more
easily. The lower the SPR, the more a single c-bet does the work that three streets of betting did in
a single-raised pot.

Key idea

In re-raised pots, SPR does much of the strategic work for you. The shallower you are, the
stronger and narrower both ranges become, the more often top-of-range hands are simply
committing, and the less the turn and river have left to decide. Read the SPR before you read
the board.

12.8.1. 3-bet pots: a sharper range, a smaller field

When you 3-bet preflop and get called, your range arrives on the flop stronger and more concen-
trated than in a single-raised pot. A 3-betting range is built from premium pairs, big Broadways,
and a thin layer of bluffs. The caller, by flatting a 3-bet, caps themselves below the very top (the best
hands would have 4-bet) and brings a narrow, defined band of holdings. So the 3-bettor usually
owns both the range advantage and, on most boards, the nut advantage: you hold the overpairs
and the top sets the flat-caller often cannot.

That combination licenses a high c-bet frequency at a small size. Because the SPR is low, a 25-33%
range bet already represents a large slice of the remaining stack: it threatens commitment without
bloating the pot prematurely, denies equity cheaply, and is hard to raise because your range is
so strong. On the most favorable textures, ace-high and king-high dry boards like A♠8♦3♣ or
K♠Q♦5♠, the 3-bettor can stab a near-uniform range for a third of the pot, exactly as in a single-
raised pot but with even less to fear from a raise.
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12.8.2. How the caller defends, and which textures check

The 3-bet caller’s defence mirrors the single-raised principles with tighter margins: they lean on
calling with their pairs and draws, check-raising the textures that smash a flatting range, and fold-
ing the speculative hands they were priced in to peel. The boards the caller is happy to continue on
are the low, connected, dynamic ones that miss a 3-betting range. A flat-caller’s pocket pairs and
suited connectors make sets, two pair, and straights on 7♥6♥5♠ far more often than the 3-bettor’s
ace-heavy range, so here the c-bettor must slow down and check a large share. It is the same logic
as a single-raised pot, only sharper, because there is less stack behind to recover with. The check-
ing textures are the same family as before, boards that favor the capped-but-connected caller; the
list is just shorter, since a 3-bet range interacts badly only with genuinely low, coordinated flops.

12.8.3. OOP vs IP 3-bet pots

Position still dominates. In position (you 3-bet a steal, got flatted, and act last), you c-bet wide
and small and check back freely for pot control, and the lower SPR makes those checks less costly
because fewer streets remain for the opponent to exploit them. Out of position (you 3-bet from the
blinds and the original raiser called), the picture is harder: you hold range and nut advantage but
act first into a player with position and a live, capped range. The standard adjustment is to bet a
high frequency at a small size to deny the free card that position would otherwise hand the caller,
while keeping a backbone of strong hands in your checks so they are not a green light to attack.
OOP 3-bet pots reward a disciplined small-bet-or-check strategy over the instinct to either fire big
or give up.

12.8.4. 4-bet pots: commitment, not maneuvering

A4-bet pot is a different animal. Somuchhas already gone in preflop that the flop SPR sits around 1-
2, and at that depth the hand is essentially pre-committed. The 4-bettor’s range is extremely strong
and narrow (the top pairs and the best big aces), so the range and nut advantage are enormous and
the c-bet frequency is correspondingly high. But the low SPR simplifies the decision rather than
complicating it: with one pot-sized bet (or less) left behind, most flopped value is committing,
and the choice reduces to bet-and-stack-off or check-back, with little of the multi-street finesse of
deeper pots.

Worked example: in a 4-bet pot you hold A♥A♣ on Q♠7♦2♣with an SPR near 1.5. You bet, and
you are never folding; the only real question is sizing, and a near-pot bet that sets up the all-in is
standard. Even A♦K♦ on that same board, having whiffed, is often a profitable stab (sometimes a
stab-and-give-up, sometimes a stab-and-commit) because somuch of the caller’s range is unpaired
big cards that fold. The skill in 4-bet pots is mostly preflop: get the money in good, because by the
flop the SPR has already done most of the deciding for you.

121



12. Postflop I: C-Betting, Range & Nut Advantage, Board Texture

12.9. Summary

• A c-bet must do at least one real job: value, denial, fold equity, or range protection. “I raised
preflop” is not a job.

• Range advantage (average equity) sets your betting frequency; nut advantage (top-of-range
strength) sets your maximum size. They are not the same and frequently diverge.

• Read every flop on five axes (connectedness, suitedness, pairing, high-vs-low, static-vs-
dynamic) and reduce them to the working pair: dry/wet and static/dynamic.

• Static/dry + range advantage → small range bet, high frequency. Dynamic/wet + nut
advantage → large polarized bet, lower frequency, with a real checking range. Neither
advantage → check most or all of your range.

• Build checking ranges with a backbone of strong hands so your checks are not defenceless.
• Position and the raiser/caller split are fixed before the flop: IP aggressor bets wide and small

and checks back freely; OOP caller checks often and defends by calling and check-raising.
• All frequencies here are tendencies, not certainties. Solvers describe the equilibrium; your

real edge comes from reading the specific opponent and deviating on purpose, the subject of
the chapters that follow.
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By the end of this chapter you will be able to choose turn barrels by equity shift, build polar value and bluff
ranges on the river, size bets and overbets to match range shape, and adjust the whole plan for multiway
pots.

The flop is where ranges are wide andmistakes are cheap. The turn and river are where the money
actually moves. By the river the pot is large, stacks are committed-or-not, and a single misjudged
bet or call can cost you everything you ground out over an hour. This chapter is about the back
half of the hand: how to choose which turns to keep firing, how to build value and bluff ranges
on the river, why your betting range should grow more polar as the hand goes on, and the most
misunderstood weapon in modern poker: the overbet.

We assume you already understand pot odds, equity, MDF (minimum defense frequency) and
the value-to-bluff ratios from the earlier chapters. Here we put them in motion across streets. The
single organizing idea is this: information accumulates, ranges narrow, and the correct strategy
becomesmore extreme. Flop play is broad andmerged; river play is narrow and polar. Everything
below is a consequence of that drift.

13.1. Why later streets get more polar

A polar range is one made of strong value hands and bluffs, with little in between. A merged (or
linear) range is a band of mostly-good hands (top pair, second pair, decent kickers) that bet for
thin value and protection but do not bluff.

On the flop you bet merged ranges a lot. You have many medium-strength hands that gain from
charging draws and folding out overcards, and you have so many turn and river cards still to come
that “thin value plus protection” is a real reason to bet. As streets go by, two things happen:

1. Medium hands lose their reason to bet. Once the draws have gotten there or bricked, pro-
tection stops mattering; there are no more cards to protect against. A hand like top pair weak
kicker, which happily bet the flop, now prefers to check and bluff-catch because betting only
gets called by better and folds out worse.

2. Ranges have narrowed, so the nuts and air are easier to identify. Your opponent has folded
their worst hands on earlier streets and your own range has been pruned by your earlier
actions. What’s left at the bottom is pure air that can only win by betting, and what’s left at
the top is strong enough to want a big pot.
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The result: river betting ranges are usually polar, value plus bluffs, with the in-between hands
checking. A medium hand that bets the river usually turns itself into a bluff (worse hands fold,
better hands call) and forfeits the showdown equity it already owned, so it tends to check instead.
This is a strong tendency rather than a law. The standing exception is a wide, capped opponent
(one whose range can no longer contain the strongest possible hands): when enough worse hands
still call, a medium hand can bet thin for value off amerged range. The polarity holds most sharply
once both ranges have narrowed.

Key idea

Bet sizing tracks range shape, and range shape getsmore polar street by street. Merged ranges
bet small; polar ranges bet big. Because your river range is more polar than your flop range,
your river sizings should on average be larger, and the largest sizings (overbets) live almost
entirely on the river and turn.

13.2. Turn barreling: which cards to fire

You c-bet (continuation bet) the flop and got called. The turn is the decision that separateswinning
players from the pack, because it is where most people either give up too much (checking back
hands that should fire) or barrel mindlessly (firing every turn because “I represent strength”). The
right framework is equity shift: how did this specific turn card change your whole range’s equity
versus your opponent’s whole range?

Three questions decide whether to fire the turn:

1. Did the card improve my range more than his? (“Range advantage”)
2. Does my range contain the nutted combos this card makes, while his is capped? (“Nut

advantage”)
3. What does this card do to my actual hand and its blockers?

13.2.1. Good barrel cards

• Overcards that hit the preflop aggressor’s range. You raised preflop and c-bet K♠7♥2♦.
The turn is the A♣. The strongest aces (AA, AK) and most top-pair-good-kicker combos
sit far more in your range, while the caller still holds plenty of weaker Ax (AQ, AJ, ATs that
flatted and floated). Your edge is therefore a nut advantage on the ace rather than a big raw-
ace-count advantage, which is why you barrel polar (your nutted aces plus selected bluffs)
instead of every ace combo. Good bluffs here are hands like Q♥J♥ or J♥T♥, each with a
Broadway gutshot (Q♥J♥ needs a Ten and J♥T♥ needs a Queen to make A-K-Q-J-T). Do
not overstate their equity. Neither holds an ace, so neither blocks his Ax or AK. And because
the Q and J sit below the A and the K on this K♠7♥2♦A♣ board, pairing one of themmakes
only second or third pair that still loses to his Ax and Kx calls. The gutshot is essentially the
only real equity these hands have. There is no flush to chase: with the lone 7♥ on board and
one card to come, a heart flush is impossible, so these are pure gutshot bluffs.
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• Cards that complete your draws but not the board’s obvious ones. On 9♦6♣4♥ you bet
and get called; the turn is the 2♦. Your backdoor-diamond hands (e.g., A♦5♦) now have
a live flush draw plus straight outs, so your range gains fresh equity and barreling is well-
supported.

• Cards that bring the nut blocker for your bluffs. A turned A or K can be a great bluff card
precisely because you hold a blocker to the value hands your opponent would continue with.

13.2.2. Bad barrel cards

• Low cards that connect with a caller’s range. On K♠7♥2♦, a turned 6 or 5 (say the 6♣)
helps the calling range (sets, two-pair, middle pairs that floated) far more than yours. These
are check-back cards for much of your range.

• Cards that bring in the obvious draw your opponent was calling with. If the flush gets
there and he is the one who would have peeled flush draws, your barrels run into a stronger
continuing range.

Common mistake

Barreling “because I have to keep telling the story.” The story only sells if the turn card plau-
sibly improves your range. A second barrel on a card that helped your opponent’s calling
range just loses money; he does not fold the hands that just got better. Pick turn cards that
are good for your range, then pick the hands within that range that make the best bluffs (live
equity plus useful blockers).

13.2.3. Sizing the turn barrel

Turn sizing forks based on how polar you’ve become:

• Big turn barrels (66–100%+ pot) when you have a nut or range advantage and want to set
up a river jam. The goal is to get stacks in by the river with even pressure. A geometric
two-barrel bets the same fraction of the pot on each street: a 75% turn bet, then a bet of 75% of
the new, larger pot on the river. Note that “75% of the river pot” is large in absolute terms.
Because the turn bet and call already roughly doubled the pot, that river bet is about 1.86x
the starting pot; at a stack-to-pot ratio (SPR) of about 2.6 it puts the remaining stack in, i.e. it
is the all-in. An equal fraction each street is not an equal number of chips each street, because
the absolute bet grows as the pot grows.

• Smaller turn bets (33–50%)when ranges are still close and you’re betting amerged-ish range
for thin value and denial, planning to give up many rivers.

The key planning concept is geometric sizing: to get all-in by the river with your value hands,
divide the remaining stack into equal-fraction-of-pot bets across the streets you have left. With
n streets to go and ratio SPR, the geometric fraction of each pot is f = ((1 + 2·SPR)^(1/n) −
1) / 2. For two streets, SPR ≈ 2.6 gives ~75% pot on both the turn and the river; a deeper
SPR ≈ 6.8 gives ~141% pot on both. Two equal pot-fraction bets that get it in by the river extract
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more than a tiny turn followed by a giant river, and they keep your bluffs credible because the
sizing is identical across your whole range. A “small turn, huge river” line is not geometric; it is a
deliberately escalating, polar line, a different tool.

13.2.4. Turn play when you didn’t bet the flop

Everything above is the flop aggressor’s view. But you reach the turn as the non-aggressor at least
as often: you checked the flop as the out-of-position (OOP) caller, or you checked back the flop in
position. That decision tree is its own skill. Three spots matter:

• The probe bet (OOP, after he checks back the flop). When the preflop aggressor declines
to c-bet, he announces a capped, often weak range; he has given up the strong hands that
would have bet for value and protection. The turn is now yours to attack. Lead (probe) the
turns that favor your range: cards that improve your flop-calling range (low and middling
cards that pair your floats, complete your backdoors) or that he cannot credibly hold after
passing the flop. Size these small tomedium, since you are attacking aweak range, and probe
a mix of thin value and the bluffs that just picked up equity. Check the turns that smash his
checking range (overcards he might slowplay, cards that gift him a pair).

• The delayed c-bet (in position, after you check back the flop). Checking back the flop con-
trols the pot with a marginal made hand and disguises your range. When the turn improves
you, or the OOP player checks again, a delayed c-bet takes the equity you passed on the flop.
It is especially strong on turns that complete your range (an overcard you now pair, a card
thatmakes the hand you slowplayed) and against opponents who check-fold turns after their
own flop check. Use it both for thin value (the made hand you protected) and as a bluff with
the equity you held back.

• Defending against a turn lead (donk bet). A donk bet is a lead into the previous aggressor.
When the OOP caller suddenly leads the turn, read the size and the population tendency.
Small turn donks fromweak players are usuallymerged, a just-made pair or a drawwanting
to set its own price, so raise your value and strong draws for value and denial while peeling
with position and equity. Large turn leads and overbets are polar: respect them, fold the
bluff-catchers that do not improve, and continue with the hands that beat the value half of
his range or have the equity to draw. Do not auto-fold to a probe-sized lead, and do not
auto-call a polar one; price it like any other bet.

13.3. River value betting and bluff balance

On the river there is no more equity to deny and no more cards to fear. A bet does one of two jobs:
getting called by worse (value) or making better fold (bluff). Most in-between hands therefore
check. The merged thin-value exception from above still applies against a wide, capped opponent,
but on narrowed, polarized rivers the value-or-bluff split is the rule.
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13.3.1. Building the value range

Ask the blunt question: what worse hand calls? If only better hands continue, this is not a value
bet; it is a bluff with a hand that cannot fold anything out. Thin value is correct only when a
meaningful chunk of your opponent’s continuing range is worse than your hand.

• On a dry, bricked board, top pair good kicker is often a clear three-street value hand.
• On a board where your opponent’s calling range is full of pairs that beat you, your “good”

hand becomes a bluff-catcher and should check.

The bigger you bet, the better your hand must be to value bet, because bigger bets are called by
stronger ranges. A pot-sized river bet for “thin value” with second pair is usually a losing bet
against the range that calls it.

13.3.2. Balancing with bluffs

From the bluff-ratio chapter: a pot-sized river bet wants roughly 2 value : 1 bluff (33% bluffs); a
half-pot bet wants about 3 value : 1 (25% bluffs). Overbets loosen the ratio but never reach 1:1. A
1.5x-pot bet wants about 1.67 value : 1 (≈38% bluffs), a 2x-pot bet 1.5 : 1 (40% bluffs), and a 3x-pot
bet 1.33 : 1 (≈43% bluffs). The ratio only approaches 1:1 as the bet grows without bound, so do not
read “overbet ≈ 1:1” literally and over-bluff a 1.5–2x bet. The larger you bet, the more bluffs you
are entitled to, because each bluff risks more and each value bet wins more.

Choose bluffs by blockers and dead equity rather than by gut feel:

• Prefer bluffs that block his calls and unblock his folds. Holding a card from his calling
range (e.g., on a three-heart board you hold the A♥, so he cannot have the nut flush) makes
your bluff more likely to succeed.

• Prefer busted draws over made low pairs as bluffs: the busted draw has no showdown value
to forfeit, while the low pair can sometimes win by checking.

Make it concrete with a combo count. Say the river goes pot-sized and you want 2 value : 1 bluff.
If you arrive with 12 value combos (sets and strong top pairs), two-to-one means you add half
as many bluffs, 6 bluff combos, chosen by blockers: from your busted-draw candidates, keep the
ones that remove his bluff-catching calls (a card that blocks his strong Kx or his nutted combos)
and drop the ones that block his folds. Bet bigger and the ratio loosens. A 2x-pot overbet wants
1.5 : 1, so the same 12 value combos now justify 8 bluff combos, which is exactly why overbets get
to bluff more.

Drill

Board runs out K♠Q♥7♥2♣3♦, so no flush is possible (only two hearts). You hold A♠5♦:
ace-high, no pair, and the wheel gutshot (you needed a 4) has bricked. Pot is 60bb, stacks
45bb behind. Your opponent is a straightforward player who checks the river to you after
calling flop and turn. Should you bet, and if so, how do you size? Answer: First read your
own hand correctly. A♠5♦ is ace-high (A-K-Q-7-5), and that beats every busted draw and
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air hand in his range. J♥T♥ is only king-high (K-Q-J-T-7, no straight); J9 and 98 type air
is worse still. So this hand has marginal showdown value: against the bottom of his range
it wins by checking. The naive instinct is “ace-high never wins, so I must bet,” and that is
backwards here. A jam of 45 into 60 needs 45 / (45 + 60) ≈ 43% folds just to break even,
so ask which hands those folds come from. If his check-back range is genuinely mostly busted
draws and air, check behind and take it to showdown: jamming folds out exactly the hands
you already beat and gets called only by the pairs that have you crushed, a strictly EV-losing
bluff. The jam is correct only when his checking range is weighted toward made hands that
beat ace-high but will fold to a big bet, namely weak or medium pairs he checked back for pot
control (a small pocket pair, a soft Qx or 7x). Then the EV comes from folding out those weak
pairs (and your A♠ removes some of the Ax that would otherwise out-kick or call you), not
from his air. So price it precisely and name the folding hands: jam only when ~43%+ of his
range is foldable made hands; if it is air, check and win at showdown; if he is sticky and calls
down any pair, you neither clear 43% folds nor win enough at showdown, so check behind
either way. This is the chapter’s rule in action: a hand that can win unimproved belongs in
the checking range unless you have a concrete read that betting folds out better made hands.

13.4. Overbets: betting more than the pot

An overbet is any bet larger than the pot. To beginners it looks reckless; to a solver it’s just the
correct size when two conditions hold. Use an overbet when both of these are true:

1. You have a significant nut advantage. Your range contains the strongest possible hands on
this runout and your opponent’s does not. You can hold the nutted combos; by the line he
took, he usually cannot.

2. Your opponent is capped. The line he took to get here removed his strongest hands (he
would have raised them earlier), so his range tops out at, say, one pair or a weak two pair.

When you hold the top of the range and he is capped, a normal-sized bet wins less than it could.
The overbet does two things at once: with your value hands it charges his entire capped range the
maximum, and with your bluffs it buys maximum fold equity while letting you bluff more often
(the bluff share rises with bet size, approaching but never reaching 1:1). Because your value and
bluffs use the same large size, he cannot tell them apart.

13.4.1. Where overbets live

• Polarized rivers where you have represented the nuts all along and he holds a band of one-
pair bluff-catchers.

• Turn overbets on dynamic boards where you hold a big nut advantage and want to deny
equity to draws while setting up a river shove. An overbet turn on a board like A♠K♥4♦
(you are the preflop raiser with the nut advantage in big pairs and AK) punishes his capped
middling hands.
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• After a card that polarizes the runout, e.g., a paired board or a completed front-door flush
that lives in your range but not his.

Common mistake

Overbetting amerged range. The overbet is a polarweapon. If your betting range here includes
many medium-strength hands, a giant bet backfires: worse hands fold (so you get no thin
value) and you isolate yourself against only better. Before you overbet, confirm your range is
genuinely polar and that you hold the nut advantage. If you are merged, bet small instead.

13.4.2. Capped vs. uncapped: read your own line too

Polarization cuts both ways. When you are the capped player (you flat-called preflop, then called
flop and turn), you generally do not get to overbet, and you should be suspicious when a compe-
tent opponent overbets into you, because your range is exactly what overbets are built to exploit.
Against an overbet, defendwith your best bluff-catchers biased by blockers: continuewith the ones
that block his value and unblock his bluffs, and fold the rest. You will fold a lot, and that is correct.
MDF tells you how much to defend only against a roughly balanced bettor. Against an overbettor
whose range is mostly nuts there is no defensive floor at all, and defending below MDF (folding
even more) is correct.

13.5. Bet-fold, bet-call, and river check-raises

A river bet is not the end of the decision tree. Once you bet, you may face a raise, and you must
know in advance which it is:

• Bet-fold: you bet for thin value with a hand that beats his calling range but loses to his
raising range. When he raises, you fold. Most thin value bets are bet-folds, which is normal
and correct. The mistake is thinking “I bet, so now I am committed.” You are not; the raise is
new information that often screams the top of his range.

• Bet-call: you bet a hand strong enough to call a raise. Reserve this for the top of your own
range, and account for how rarely most opponents bluff-raise rivers (river raises from typical
players are heavily value-weighted, so be willing to fold the middle of your value range to a
raise). That over-folding is an exploitative adjustment. Against a competent, balanced raiser
you cannot fold everything but the nuts: defend your bet-facing-a-raise range to about MDF,
calling or re-raising with your strongest value plus enough bluff-catchers and the occasional
bet-then-3-bet bluff, or he can raise-bluff your river bets for free. Lean toward over-folding
only against players you read as value-heavy.

13.5.1. The river check-raise

The check-raise is the river’s most powerful and most underused polar play. By checking, you cap
your visible range and invite your opponent to bet; then you raise. It works best when:
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• Your opponent is likely to bet when checked to (an aggressive player who auto-bets when
you show weakness), so your check induces the bet you want to raise.

• You hold hands you would check-raise for value (nutted hands that block his folds) and a
balanced slice of check-raise bluffs chosen by blockers, typically busted draws that block his
calling range.

A check-raise bluff needs a credible value story: the runout must contain hands you would plausi-
bly check and then raise. The best check-raise bluffs hold a blocker to the nuts (so he is less likely to
have the one hand that calls) and no showdown value of their own. Used sparingly and balanced,
the river check-raise is the highest-pressure line in the game. Used face-up, only ever for value, it
lets good opponents fold everything but the nuts so you win nothing.

13.6. A full multi-street worked example

Let’s put it together. $2/$5 cash, 200bb effective, six-handed.

Preflop. CO opens to 2.5bb. You are on the BTN with A♣K♦. You 3-bet to 8bb. Blinds fold, CO
calls. Pot≈ 17.5bb. Your range is uncapped and nut-heavy (AA,KK,AK, plus 3-bet bluffs, typically
suited ace-blockers like AQs and AJs); his is a flat-calling range and capped, since he would 4-bet
AA and KK most of the time. Note that you 3-bet your premiums, not pocket pairs like 77/22: in
position a BTN set-mines those by flatting, so they are not in this 3-bet range.

Flop: K♠7♥2♦ (rainbow, three different suits). Pot 17.5bb. This board crushes your range: you
hold every set of kings (KK) plus AA and AK, while he cannot have KK or AA (he would usually
4-bet them) and only rarely flatted 77/22 to set-mine. Decisive range and nut advantage. You c-bet
small, 5bb (~30% pot), because a merged-leaning value bet works on a dry board and you want
to keep his dominated Kx and pairs in. He calls. Pot ≈ 27.5bb.

Turn: 5♣ (board K♠7♥2♦5♣, rainbow, no flush draw). Pot 27.5bb. The 5♣ is a relative blank
that does little for his floats and does not change the nut picture: you still own the top of the range.
You now shift toward a polarizing, escalating line: a small flop bet, a bigger turn bet, then an
overbet river. A strictly geometric line here would bet the same fraction on both streets: at SPR
≈ 6.8 that is about 141% pot each time, roughly 39bb now and a ~148bb river jam. We escalate
deliberately instead, keeping the flop bet tiny and saving the biggest pressure for the river against
a capped range. You bet 20bb (~73% pot) with your value (AK, KK, AA) and your best bluffs
(hands with backdoor equity and good blockers). This turn size sets up an overbet river that gets
the ~200bb stacks moving. He calls. Pot ≈ 67.5bb. His range is now very capped, mostly Kx and
pocket pairs that have called twice and would have raised a set by now.

River: 3♠ (board K♠7♥2♦5♣3♠). Pot 67.5bb, 167bb behind. No flush is possible (at most two
of any suit on board); the only straights are 64 (making 7-6-5-4-3) and A4 (the wheel, 5-4-3-2-A),
both very thin in his range given the preflop action, though A4s is slightly more plausible in a CO
flat-vs-3-bet range than 64s. More importantly, the small and medium pairs he flatted to set-mine
have now made sets on this runout: 22 and 77 flopped, 55 turned, 33 rivered, and each of those
beats your AA and AK. So he is not literally capped at one pair; he retains a handful of lower-set
and rare-straight combos. The honest read is that he is capped relative to your KK top set: his
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range is heavily weighted toward one pair and weak two pair, with a thin tail of sets and straights
you must respect on a raise. You hold the nut advantage (a set of kings, plus AA, both of which
you can credibly rep). This is overbet territory.

• With AK (top pair top kicker): this is now a bet-fold for value. It beats his Kx and the pairs
that call, but loses to the rare two-pair, set, or straight (64 or the wheel A4) he turns up with
on a raise. Size it large but short of an overbet, say 50bb (~75% pot), to get called by worse
Kx; if he raises, fold the lone top pair, since river raises are value-heavy. Be honest about this
size: it is a near-pure thin-value bet-fold with essentially no bluffs attached. A capped, bluff-
less size is technically raise-exploitable, and you get away with it here only because typical
opponents raise rivers with value rather than bluffs. Against a strong, balanced raiser you
would lean on that read or salt a few bluffs into this size for cover. Your primary bluff line
rides the larger size below.

• With a set (KK) or a top overpair (AA): overbet for value, but size for calls rather than for
maximum fold equity. KK is the effective nuts here and AA beats his entire one-pair range.
Against a range capped near one pair, the goal is to make that cap pay, so a callable overbet
(~1.3–1.75x pot, roughly 90–120bb) that his pairs and weak two-pair still call extracts more
than a full ~247%-pot jam (167 into 67.5). A near-3x jam just folds one pair out and isolates
you against the sets and straights that beat AK and AA. Reserve the all-in jam for the rare
reads where his cap still calls it, or for bluffs, which actively want that maximum fold equity.
Note that 77 and 22 are not in your own range: as the BTN 3-bettor you set-mine those by
flatting, so KK is your only true set on this runout. With KK you happily get it in and snap
any raise; with AA you bet the callable overbet for value but, like AK, respect a raise that
credibly reps a set or a straight.

• With a bluff: prefer a busted Ax 3-bet bluff (e.g., A♦J♦ that bricked to ace-high). Its ace
removes some of his Ax bluff-catchers and the AK he would call with, and it has no show-
down value to give up, which beats picking a hand like Q♥J♥ that blocks nothing he folds.
Run your bluffs at the same large overbet size your AA and KK use for value, since those
are exactly the hands that want the fold equity the size buys, so he cannot separate your
overbet-value from your overbet-bluff. Do not hang bluffs on the smaller 75%AK size unless
you specifically need to protect it against a balanced raiser. If you carry a top-tier jam size at
all, jam a balanced mix of your strongest value (KK) plus matched bluffs, never value alone.
Pick the bluff combos by blockers: the more of his continues you block and the fewer of his
folds, the better.

The throughline: small merged flop bet, larger polar turn, polar or overbet river, with value, bluff-
catch, and bluff lines all decided before you click. The pot escalated street by street, your value got
paid by his entire capped range, and your bluffs used the exact same size, so he could not read
them apart.

Key idea

Plan the whole hand from the river backwards. Decide on the turn which rivers make you
the polar, nut-advantaged player who gets to overbet, and which rivers cap you and call for
a check. Sizing, value range, and bluff selection form one connected plan across three streets

131



13. Postflop II: Turn & River, Polarization, Sizing & Overbets

rather than three independent guesses.

One ceiling on all of this: heads-up only

Every ratio, overbet, and MDF figure in this chapter assumes a heads-up pot. Multiway, the
math changes materially: with two or more opponents, someone is far more likely to hold
the nutted hands you are trying to represent, so polarization and overbetting lose value fast.
Tighten your value (bet only hands that beat multiple calling ranges), cut your bluffs hard
(you now have to fold out several players at once, and the dead-money math is worse), and
overbet far less often. Treat the single-opponent framework as the base case rather than the
universal one.

13.7. Multiway Pots: Turn and River

That warning deserves its own treatment, because multiway turn and river play is a different game
with its own logic, not heads-up play with a discount. The moment a third player enters the pot,
the assumptions underneath every ratio in this chapter bend, and by the turn and river, where the
pot is large and a mistake is expensive, they break outright.

13.7.1. “Someone usually has it”

The governing principle of multiway poker is blunt: someone usually has it. Each additional
player is another independent draw from the range distribution, another chance that the nutted
hand you are trying to represent is actually sitting in a real stack. Heads-up, you can fire a turn
barrel representing the flush and be right that he missed most of the time. Three-handed, the
probability that at least one of two opponents got there roughly doubles, and your story (“I’m the
only one who could have this”) collapses. You can no longer claim the nuts by default; one of the
other players probably holds it. That single fact drives every adjustment below.

13.7.2. Tighten value, bluff far less

Two changes follow directly:

• Your value range tightens. Heads-up you bet a hand that beats one calling range. Multiway
your bet must beat every range that continues, and the more players still in, the stronger the
hands that call. Top pair good kicker, a three-street value hand heads-up, is frequently a
check-and-bluff-catch hand three-way: getting called by two players across a big turn and
river usually means at least one of them has you crushed. Bet the hands that beat multiple
continuing ranges, and demote the rest to pot control.
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• Your bluffing frequency collapses. A bluff into one player needs one fold. A bluff into two
needs two folds at once, and fold frequenciesmultiply. If each opponent folds 60% of the time,
the heads-up bluff works 60% of the time; the same bluff three-way works only 0.6 × 0.6 ≈
36%. The dead-money math gets worse exactly as the fold math gets harder. So multiway
you bet more linearly, a merged and value-weighted range that is happy to get called, and
reserve bluffs for the rare spots where you genuinely block the continues of everyone left.

13.7.3. Who can credibly hold the nuts

Polarization and the overbet are weapons of the player who can uniquely represent the top of the
range. Multiway, that uniqueness is gone. Ask, on every runout, who can credibly hold the nuts,
and accept that the answer is now “more than one person, and often not you.” The preflop raiser’s
range advantage is diluted across more callers, and each cold-caller brings their own nutted com-
bos. Because no single player owns the nut advantage cleanly, the overbet (which requires a clean
nut advantage against a capped opponent) all but disappears. You overbet far less, and you treat
an opponent’s overbet into a multiway field as the nuts far more often.

13.7.4. Pot control out of position

Position is worth more multiway, and the lack of it hurts more. Out of position against two or
more players, lean hard on pot control. Here, checking a marginal made hand is a survival move.
Bet out of position into two players and you invite a raise that puts you in a guess for stacks with
players still to act behind you, the pot inflated and your hand unable to take the pressure. Check,
keep the pot small, realize your equity at showdown, and let your strong-but-not-nutted handswin
a medium pot rather than bloat a big one you will be priced into losing. Save your OOP multiway
betting for the hands that genuinely want a big pot against multiple callers.

13.7.5. MDF with multiple defenders

Multiway also rewrites the defensive math in the defenders’ favor. Heads-up, the full burden of
denying the bettor a profitable bluff falls on you: defendMDF yourself or he profits. Withmultiple
defenders, that burden is shared. Because a bluff into the field only wins if every defender folds,
the players collectively deny the bluffer even when each continues with far less than the heads-
up MDF. If heads-up you would defend half your range to a pot-sized bet, three-handed you and
the other defender might each continue with only the top ~30% and together still make the bluff
unprofitable, since the bettor has to get through both of you. Two consequences:

• As a defender, fold more. You are not individually responsible for the whole MDF; over-
defending multiway just stacks you off against a field that already has the bettor covered
between you. Defend tighter and let the shared burden do its work.

• As the bettor, expect less fold equity than the heads-up MDF implies. You must clear the
product of several continuing ranges rather than one, which is, once more, why multiway
bluffing is so weak.
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Drill: the same hand, one more player

$2/$5, 200bb. You open CO to $20 with A♠Q♠. BTN calls, BB calls, so three to the flop, pot
≈ $62. Flop A♥T♦6♣. You hold top pair, good kicker. Heads-up this is a clean three-street
value hand: bet, bet, value-bet. Three-way, run the checklist. Who can credibly hold the nuts?
Two players cold-called your raise, so sets (AA, TT, 66) and two-pair (AT, A6, T6s) live in both
of their ranges, and themore of them that call your bets, themore likely one holds exactly that.
DoesA♠Q♠beatmultiple continuing ranges? It beats one pair, but two callers peeling a big
bet on A♥T♦6♣ are rarely both drawing thin. So bet the flop once for value and protection,
since you do want to charge the flush and straight draws while you hold the best hand, then
plan to pot-control the turn and river rather than fire three barrels into two players. Barrel the
turn only on cards that miss the obvious draws and only if a worse hand still calls; otherwise
check, keep the pot small, and take A♠Q♠ to showdown. And do not bluff the river if the
draws complete: three-way, a busted bluff must fold out two players at once, and on a board
this wet at least one of them usually has it. The hand that fired three streets heads-up checks
at least one street three-way. That is the entire multiway adjustment in a single hand.

13.8. Summary

• Ranges narrow and strategy gets more extreme as the hand goes on. Flop play is broad and
merged; river play is narrow and polar. Medium hands that bet the flop check the river.

• Barrel turns by equity shift: fire cards that improve your range and nut share (overcards to
the aggressor’s range, your backdoor draws, nut-blocker cards); check back cards that help
the caller (low connecting cards, completed draws he was peeling).

• River bets are pure value or pure bluff. Value bet only when a worse hand calls; bluff with
the hands that have no showdown value, chosen by blockers (block his calls, unblock his
folds).

• Overbetwhen you have a nut advantage and your opponent is capped, neverwith amerged
range. The overbet charges his cap the maximum and lets you bluff more often at the same
indistinguishable size.

• Know your line before you bet: most thin value bets are bet-folds; reserve bet-call for the
top of your range; river raises from typical players are value-heavy.

• The river check-raise is the highest-pressure polar play: devastating when balanced with
blocker bluffs, worthless when face-up for value only.

• Use geometric sizing (the same pot fraction each street) to get stacks in by the river with the
same size on value and bluffs; a deliberately escalating “small turn, big river” line is a different,
polar tool, not geometric. Plan all three streets backward from the river runout.

• All of this is heads-up. Multiway, tighten your value, cut your bluffs, and overbet far less
often.
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14. Blockers, Bluff Selection & Equilibrium in
Practice

After this chapter you will be able to choose a concrete action for the hand you actually hold, selecting bluffs
and bluff-catchers by their blockers, sizing to a balanced bluff-to-value ratio, and resolvingmixed spots toward
your read, all without a solver running on the table.

Earlier chapters built the machinery: ranges, equity, pot odds, the minimum-defense frequency,
and the idea that a balanced strategy makes your opponent indifferent. This chapter is where that
machinery meets the felt. The question shifts from “what does equilibrium look like?” to “how do
I play close to it, over thousands of spots, without a solver running on the table?”

The answer turns on three connected ideas: blockers (which cards you hold change what your
opponent can hold), bluff selection (not all busted hands are equal candidates to bluff), and mix-
ing (why correct play is often a dice roll between two actions). We will then assemble these into a
toolkit of real-time heuristics that approximate game-theory-optimal (GTO) play well enough to
beat almost everyone you will sit with.

14.1. What a blocker actually is

A blocker (also called a card-removal effect) is a card in your hand that reduces the number of
combinations of a specific holding your opponent can have, because you are physically holding
one of the cards they need.

Holdem is a game of combinatorics. Before any cards are removed, there are exactly:

• 6 combinations of any given pocket pair (e.g., the 6 ways to make 77: 7♥7♠, 7♥7♦, 7♥7♣,
7♠7♦, 7♠7♣, 7♦7♣),

• 16 combinations of any unpaired hand (e.g., 16 ways to make AK),
• of which 4 are suited (A♠K♠, A♥K♥, A♦K♦, A♣K♣) and 12 are offsuit.

When you hold one of the relevant cards, those counts drop. Hold the A♠ and your opponent can
now have only 12 combos of AK (instead of 16) and only 3 combos of AA (instead of 6). That is
the whole mechanism. Simple as it is, its consequences are large.

Key idea

You do not need to memorize combinatorics tables at the table. You need one reflex: “Which
of the hands I most want my opponent to NOT have am I holding a card to?” That single
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question drives most good blocker decisions.

14.1.1. Blockers cut two ways

There is a constant confusion among developing players between blocking the hands you want to
fold out and blocking the hands you want to be called by. They point in opposite directions.

• When you bluff, you want to hold cards that block your opponent’s calling and value range,
the strong hands that would continue. Blocking those continues means your bluff gets
through more often.

• When you bluff-catch (call to beat a bluff), youwant cards that block their value combos and
unblock their bluffs, so the part of their range you beat is as large as possible relative to the
part that beats you.

Holding the A♠ on a board where♠ is the flush suit and the nuts is the nut flush is the textbook
case. As the aggressor it is a great card to barrel (to keep betting on later streets): villain cannot
hold the A♠, so you block their nut flush and many strong Ax continues. As the defender it is a
great card to call with for the same reason, since they can’t have the nuts as often.

14.2. Bluff selection: pick the busted hands that block value

Suppose you reach the river with a busted draw and you have decided the spot is a profitable bluff
at some frequency. The question is which busted hands to fire. Equilibrium says: bluff with the
hands that have the best blocker profile and the worst showdown value, and check the rest.

Work through a concrete river.

Board: K♠Q♠7♥4♦2♠. You raised from the cutoff preflop, the big blind called,
and you barreled the flop and turn into a draw-heavy texture (flop and turn ran out
K♠Q♠7♥4♦, a spade flush draw plus straight draws). The river 2♠ completes the
spade flush. Your value bets are your own flushes, sets, and two pair, and you want to
add bluffs that balance them.

Compare three busted hands you might still hold:

Hand Showdown value Blocker quality Verdict

A♠J♥ None (ace-high, will
lose at showdown)

Holds the A♠, blocks
villain’s nut flush (the
top of their calling
range)

Best bluff

J♦T♣ None (jack-high) Blocks no spade and no
value; it was an
open-ended straight
draw (8 outs, any 9 or
A) that bricked

Mediocre bluff
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Hand Showdown value Blocker quality Verdict

8♥8♦ Some (a small pair that
beats pure air)

Blocks nothing relevant Check (it can win
unimproved)

A♠J♥ is the standout. It has zero showdown value, so you give up nothing by bluffing, and it
holds the A♠ that blocks villain’s nut flush, the very top of the range that would call a third barrel
on this flush-completing river. J♦T♣ bluffs worse: it blocks none of villain’s flushes or made
hands, and its open-ended straight draw (8 outs, any 9 or A) bricked, leaving jack-high. Still, it is
a usable “level 3” bluff in the hierarchy below, better as a bluff than a check, because jack-high will
essentially never win a showdown. The pair, 8♥8♦, should almost never be bluffed, because it can
win at showdown by checking, and betting throws that equity away.

Common mistake

“Imissed, so I bluff” is not a strategy. The hands thatmissed the hardest, your no-pair, no-equity
holdings that also block your opponent’s continues, are the bluffs. The hands that missed but
kept a pair or a backdoor sliver are usually checks. Bluffing your weak made hands while
giving up your blocker-rich air is exactly backwards, and it is the single most common leak
in otherwise-thoughtful players.

14.2.1. The hierarchy of bluff candidates

A useful ranking, best to worst, for choosing river bluffs:

1. No showdown value + blocks villain’s value/nut hands + unblocks villain’s folds. (e.g.,
the bare A♠ to barrel a spade-flush-completing river.)

2. No showdown value + blocks some value.
3. No showdown value + no relevant blockers.
4. Marginal showdown value. Usually a check rather than a bluff.
5. Hands that block villain’s folding range. Actively bad bluffs: you make it more likely they

hold a calling hand.

That last category deserves emphasis. If you bluff a river holding a card that blocks the hands
villain would fold, you shift their range toward calls. Say you bluff while holding one of the cards
to villain’s busted draws, the air you most wanted them to keep so they could fold. Removing
those combos concentrates their remaining range in the made hands that call, exactly the opposite
of what your bluff needs.

14.3. Removal in calling decisions

The mirror image of bluff selection is the bluff-catch. Here you hold a medium-strength hand,
facing a bet, trying to decide whether enough of villain’s betting range is bluffs to justify a call.
Removal reshapes the math.
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Return to a flush board. Board: A♣9♣6♣5♠2♦, a single completed flush possible (three clubs),
plus straights. Villain bets big on the river. You hold a hand that beats a bluff but loses to value.
The decisive question is what you block.

• If you hold the K♣, you block the nut flush itself: with the A♣ on the board, the best possible
flush isK♣-high, so holding theK♣ removes everynut-flush combo fromvillain’s range. That
strips out the strongest part of their value, so calling looks much better.

• If you hold a blank with no club (say the K♦), you block none of their flushes; their value
range is at full weight, and the same call is worse.

Key idea

A bluff-catcher is never just “a hand.” It is a hand plus the blockers it carries. Keep the magni-
tude in proportion, though: blockers are usually a tiebreaker that flips a close decision rather
than a force that turns a clear call into a clear fold, because raw strength and range composi-
tion dominate. A single card removes only part of the target combos. The K♣ above strips the
nut-flush combos, yet villain still holds dozens of non-nut flushes, and in the worked hand
later the A♥ removes only ~9 nut-flush combos out of ~36 made flushes, so the EV swing
from a lone blocker is typically just a few percent. Always price the call through one lens: of
the hands that beat me, how many am I holding a card to?

A second, frequently-missed effect is unblocking bluffs. You want to call with hands that do not
block the busted draws villain would bluff. If your bluff-catcher holds the very cards villain needs
for their missed draws, you have removed bluffs from their range and the call gets worse, even
when your blockers against value look fine. The ideal bluff-catcher blocks value and unblocks air. In
practice these often coincide (an offsuit broadway holding blocks their strong made hands while
holding none of the suited-draw cards), which is why such hands are the canonical calls.

14.4. Why solvers mix — and what it means for you

Open any modern solver (PioSOLVER, GTO Wizard, Simple Postflop, or similar) and you will see
something that bothers newcomers: in a given spot the solver bets, say, A♠J♦ 62% of the time and
checks it 38%. Why would the “perfect” strategy flip a coin?

Because at equilibrium the two actions are equal in expected value (EV) for that specific hand.
When betting and checking earn exactly the same, the solver is indifferent about the hand. It still
cares about the aggregate frequency, though, because the overall mix is what keeps the opponent
unable to exploit either action. Mixing is how a strategy hits a target frequency (say, “bluff 33% of
my river bets”) while spreading that frequency across the indifferent hands.

Three practical takeaways follow.

1. Mixed frequencies signal a close decision. They are not a cue to randomize live. If the solver
bets a hand 50/50, you lose almost nothing by always betting or always checking it, since the
EV difference is roughly zero against an equilibrium opponent. Against a real opponent, resolve
the mix in the exploitative direction (more on this below).
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2. Pure decisions are the ones to memorize. The hands the solver plays at 100% (always value-
bet the nuts; always fold the bottom of your range; always continue with your best draws)
carry far more EV than the mixed ones. Spend your study time on getting the pure regions
right; the mixed regions are nearly free to get “wrong.”

3. The aggregate matters more than the individual. You will never reproduce a solver’s exact
per-combo frequencies in real time, and you do not need to. What you need is for your overall
betting range to have a defensible ratio of value to bluffs. Whether this particular A♠J♦ bets
barely matters; what protects you is that your river bets as a whole stay roughly balanced.

Drill

Take a single river spot in a solver (or a trainer like GTOWizard). Hide the per-hand frequen-
cies and try to predict, for ten hands, whether each is pure bet, pure check, or mixed. You
will quickly find that you can nail the pures and cannot guess the mixes, which is exactly the
point. Score yourself only on the pures.

14.5. Approximating GTO without a solver, in real time

You cannot run combinatorics on every street with a dealer waiting. So you carry heuristics that
land you near equilibrium. These are deliberately simple; their power is that they are fast and
robust.

14.5.1. 1. Sizing tells you your bluff-to-value ratio

The single most useful equilibrium fact for live play comes from the price you lay the caller. Be
precise aboutwhich quantity this is, because three closely related numbers get conflated. MDF, the
minimum-defense frequency, governs the defender’s defense (call-or-raise) frequency, 𝑃

𝑃+𝐵 , which
is 50% versus a pot bet. Its arithmetic complement, 𝛼 = 1 − MDF = 𝐵

𝑃+𝐵 (also 50% versus a pot
bet), is how often the defender may fold. Neither of those sets your bluffing. What sets the bettor’s
range is the bluff fraction: a bluff-catcher calling a bet of 𝐵 to win the pot plus that bet is made
exactly indifferent when bluffs make up 𝐵

𝑃+2𝐵 of the betting range. That quantity is the caller’s pot
odds / required equity, not the complement of MDF; for a pot bet it works out to 33%, not the 50%
the MDF complement gives. So for a pot-sized river bet, a balanced bettor’s range is roughly two-
thirds value and one-third bluffs (about 2:1). The general formula for the bluff fraction of your
betting range at equilibrium is:

bluff fraction = bet size
bet size + pot + bet size = 𝐵

𝑃 + 2𝐵

In words and rounded for the table:
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River bet size Bluffs as share of your bets Value : bluff

1/3 pot ~20% ~4 : 1
1/2 pot ~25% ~3 : 1
3/4 pot ~30% ~2.3 : 1
Pot ~33% ~2 : 1
2x pot (overbet) ~40% ~1.5 : 1

These ratios are exact only on the river, where no cards are left to come. On the flop and turn you
can and should bluff more than this: semi-bluffs carry equity to improve, so they keep winning
when called and connect often enough to win big when they hit, which pushes the allowable bluff
fraction higher earlier in the hand. Read the table as a floor on early streets and a target on the
river.

The reflex: count your likely value combos, then apply the value-to-bluff ratio your chosen size
implies; that product is roughly how many bluff combos you are “allowed.” Use the ratio (the
last column of the table), not the bare bluff fraction. A pot bet is 2 : 1 value to bluff, so six value
combos earn you about three bluffs (6 ÷ 2), not two. (The trap is multiplying value by the raw 1

3
bluff fraction, which gives 6 × 1

3 = 2 and silently under-bluffs you to 25% of your range instead of
33%. The correct conversion is bluffs = value × 𝑓

1−𝑓 ; for a pot bet 𝑓 = 1
3 , so bluffs = value ×1

2 .) Pick
the three with the best blocker profiles (see the hierarchy above) and check the rest. That single
procedure, count value, apply the ratio, select bluffs by blockers, reproduces a startling amount of solver
output.

14.5.2. 2. Choose size by board, not by mood

A workable real-time sizing scheme:

• Dry, static boards (e.g., K♠7♥2♦ rainbow, three different suits): bet small (1/4–1/3 pot)
with a wide range. Few draws means equities change little from street to street, so you deny
equity cheaply and bet often.

• Wet, dynamic boards (e.g., J♥T♥8♣ two-tone, two cards of one suit): bet larger (2/3–pot)
and more polarized (strong value hands and bluffs, little in between). Many turns shift eq-
uity, so you charge draws and protect your value.

• Range-vs-range nut advantage (you can have the strongest hands, villain cannot): you earn
the right to overbet. The classic case is a high-card flop you raised into the big blind, where
you hold the over-pairs and top-pair-top-kicker combinations they don’t.

14.5.3. 3. Defend enough, but not blindly

Against a bet, the minimum-defense frequency says fold no more than 𝐵
𝑃+𝐵 of your range, about

50% versus a pot bet and ~33% versus a half-pot bet (equivalently, youmust defend at least 50% and
~67% respectively; the smaller the bet, the more of your range you have to keep in). Treat this as
a sanity check rather than a law: MDF assumes villain can profitably bluff any two cards, which is
rarely true live. Against opponents who under-bluff (most low-stakes and live players), over-fold
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relative to MDF and stop hero-calling. Defend toward MDF only against opponents capable of
bluffing the correct amount.

Common mistake

TreatingMDF as an obligation to call. MDF is themaximum you can fold before bluffs become
automatically profitable for a balanced villain. When villain isn’t balanced (and most aren’t),
exploitation beats defense. Folding “too much” against someone who never bluffs is simply
the correct exploit.

14.5.4. 4. Resolve every mix exploitatively

Whenyour heuristics ormemory say “this is amixed spot,” do not randomize. Break the tie toward
whatever exploits the player in front of you. Concretely:

• Villain folds too much to river bets → resolve toward bluffing the mixed candidates.
• Villain calls toomuch (a “station”) → resolve toward checking bluffs and thin-value betting

instead.
• Villain over-bluffs → resolve toward calling the mixed bluff-catchers.
• Villain under-bluffs → resolve toward folding them.

This is the bridge the whole chapter has been building toward: equilibrium is your default, and
the read is your tiebreaker. Mixing exists precisely because those hands are EV-neutral at equi-
librium, so you forfeit nothing by deviating and gain whenever your read is right. Stay balanced
when you have no read, and turn exploitative the moment you do.

14.6. A fully worked hand

Game: $2/$5 live cash, 100bb effective. You are in the cutoff with A♥Q♠.

Preflop: Folds to you, you open to 3bb. Button folds, big blind calls. Pot ≈ 6.5bb.

Flop: Q♥8♥3♣ (two hearts). You have top pair, top kicker, plus the A♥, the nut-flush card, which
blocks villain’s nut-flush-draw combos (and gives you a backdoor nut-flush drawof your own). BB
checks. You bet 2bb (~1/3 pot), small because you keep a strong range advantage on this Q-high
board and want to bet wide, and the A♥ adds backup equity. BB calls. Pot ≈ 10.5bb.

Turn: 5♥. A third heart, so flushes are now possible and it looks scary. But here is the blocker
thinking. You hold the A♥, so villain’s nut flush is impossible and you remove a chunk of their
strong heart combos. Note you do not have a flush yourself: A♥ plus three board hearts is only
four hearts, so you actually hold the live nut-flush draw (any heart on the river makes the nuts). BB
checks. You bet 5bb (~half pot). The A♥ is doing real work: you can credibly represent and barrel
the flush, you hold top pair as a value backbone, and you carry the nut-flush draw as backup. BB
calls. Pot ≈ 20.5bb.
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River: 2♠. A blank that adds no heart. The board is Q♥8♥3♣5♥2♠, your flush draw bricked,
and you are left with just top pair, top kicker. BB leads into you for 14bb (~2/3 pot), a donk lead
(a bet into the previous street’s aggressor).

Walk the decision:

1. What is my hand now? Top pair, top kicker. A bluff-catcher: I beat busted draws and worse
Qx; I lose to any flush, two pair, sets, and the rare straight.

2. What do I block? Critically, the A♥ removes villain’s nut flush (they cannot hold it) and
shrinks their pool of strong heart combos. Of the made flushes that beat me, I hold a card to
a meaningful share.

3. What does villain rep, and is it credible? A 2/3-pot donk lead on the river from a player
who check-called twice. Live, this line is very often a made flush or a busted-draw stab. The
texture gave villain plenty of straight draws and one-heart hands; the ones that missed arrive
on the river as pure air.

4. Pot odds, removal, and an actual combo count. I am risking 14bb to win 34.5bb (the 20.5bb
pot plus villain’s 14bb), so I need only 14/48.5 ≈ 29% equity to call. Now do the work the
rest of this chapter preaches, count value, count what beats me, apply the ratio, to villain’s donk-
leading range:

• Value that beats me. Amade flush is any two hearts; my A♥ removes the nut flush and
roughly 9 nut-flush combos, leaving perhaps 8–12 non-nut flush combos a BB would
actually arrive here with (K♥x, J♥T♥, and similar suited hearts that peeled flop and
turn). Add two pair and sets (Q8, 85s, and the occasional 88/33/55/22 that elects to
lead) for another ~6–10 combos, plus a rare straight such as 64 (~1–2 combos). Call it
roughly 16–24 value combos.

• Bluffs I beat. Busted straight and one-heart draws that bricked (JT, T9, 97, 76-type air)
and choose to stab. (Note that 64 is not here: on this 2♠3♣5♥ board it has filled the 2-
3-4-5-6 straight, so it belongs in the value list above.) I hold none of those missed cards,
so they all stay live in villain’s range. If villain turns every such miss into a donk lead,
that is maybe 8–14 combos; if villain almost never donk-bluffs, it is closer to 2–4.

• Apply the ratio. To call I need bluffs to be ≳29% of the leading range I beat. Taking ~20
value combos: 8 bluffs → 8/28 ≈ 29% (a coin-flip-close call), 12 bluffs → 12/32 ≈ 38%
(a comfortable call), but only 3 bluffs → 3/23 ≈ 13% (a clear fold). The decision lives
or dies on how often this specific villain donk-leads the river as a bluff; the blocker and
the price do not settle it on their own.

So what do I actually do? Honestly, this is close and read-dependent, not a clear call. Run it
through this chapter’s own prior (Heuristic 3): the typical passive live population under-bluffs, so
a player who check-called twice and then suddenly donk-leads the river is far more often showing
up with a made flush than with a stab. Against that default opponent the bluff side sits below
29%, and the disciplined play is to fold, exactly the over-fold-versus-under-bluffers exploit from
Heuristic 3.

The nut-flush blocker and the ~29%pricemake calling correct onlywhen I have a reason to push the
bluff count up: an opponent who is balanced, aggressive, or capable, or one with a demonstrated
tendency to fire river donk-bluffs. There is also a legitimate out-of-population argument. A river
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donk-lead is an unusual action, and some otherwise-passive players take it only with a polarized
“the nuts or nothing” range, which fattens the bluff side enough to call. But that is an argument I
have to actuallymake about the specific villain, not one I get to assume. What I must not do is hero-
call a stereotypical passive station just because I hold a blocker and the price looks cheap, which is
calling straight into the population we agreed to over-fold against.

No solver was consulted. I counted what beats me, asked what I block, priced the call, estimated
whether villain has enough air, and let the read break the tie.

14.7. Bringing it together

The throughline of this chapter is that equilibrium is less something you compute at the table than
a set of habits that keep you near-balanced by default and let you peel off toward exploitation the
moment you have information.

Key idea

Carry four reflexes to every river: 1. Count value, apply the size-based ratio, fill the rest
with bluffs, choosing those bluffs by blocker quality. 2. Bluff the hands that block villain’s
continues and have no showdown value; check the rest. 3. Price every call through re-
moval: of the hands that beat me, how many do I hold a card to, and do I unblock their air?
4. Default to balance; break every mix toward the read.

Master these and you will play the pure regions of the game tree correctly (where almost all the
money is) and approximate the mixed regions closely enough that no opponent without their own
solver can tell the difference. Equilibrium becomes your floor, and every read you collect on the
player across the table becomes upside on top of it.
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With Them

For most of poker’s history, “good strategy” was a matter of opinion backed by results. Then came
the solvers. A solver takes a precisely defined poker situation and computes a strategy that cannot
be exploited. Played correctly, it guarantees you at least the equilibrium value of that situation
for your seat against any opponent. (That value can be positive or negative; out of position, or
after rake, it is often negative.) Learning to study with one is among the highest-leverage things a
modern player can do.

By the end of this chapter you will be able to set up a realistic solver simulation, read its output for transferable
principles, and node-lock it to exploit a specific opponent.

Solvers are also widelymisused. Playersmemorize outputs they don’t understand, chase precision
that doesn’t matter, and forget that the solver answers one narrow question, “what is unexploitable
against a perfect opponent?”, which is often not the question you face at the table. This chapter
covers what solvers do, what you feed them, the available tools, and a workflow for turning output
into transferable skill.

15.1. What a solver actually computes

A solver finds (an approximation of) a Nash equilibrium for the spot you define. In a two-player
zero-sum game like heads-up postflop poker, a Nash equilibrium is a pair of strategies, one per
player, such that neither can improve their expected value (EV) by unilaterally changing their
own. Both play the best possible response to the other. That is the meaning of “GTO,” game-
theory-optimal: the strategy at the equilibrium.

The key property is unexploitability. If you play your half of the equilibrium, the worst any op-
ponent can do is hold you to that equilibrium value, and their mistakes often hand you more. The
posture is defensive: the solver aims to be impossible to punish rather than to punish any specific
bad player. That distinction matters once we reach limitations.

15.1.1. Counterfactual regret minimization (CFR)

Solvers don’t compute the equilibrium with a closed-form equation; the game tree is far too large.
They use an iterative self-play algorithm, almost always a variant of counterfactual regret mini-
mization (CFR).
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The intuition is simpler than the name. Imagine two copies of the program playing the same spot
thousands of times. On each iteration, at every decision point, it asks a “what if” question: for each
action I could have taken (check, bet small, bet big, fold), how much better or worse would I have
done thanmy currentmix, weighted by how likely the gamewas to reach this point? Thatweighted
difference is called regret. Better actions accumulate positive regret; worse ones, negative.

The algorithm then adjusts. On the next iteration it shifts its mix in proportion to accumulated
positive regret: actions it “regrets not taking” get played more, actions it regrets taking get played
less. Crucially, the solver reports the average strategy over all iterations, not any single one, and
a theorem of CFR guarantees this time-averaged strategy converges toward a Nash equilibrium as
iterations grow.

A few practical consequences follow:

• Solutions are approximate. You never reach the exact equilibrium, only get closer. The re-
maining error is measured by exploitability, usually reported as a fraction of the pot.

• The error metric matters. Most software lets you set a target accuracy as a percentage of the
pot. A solve to 0.5% of the pot is good enough for nearly all study; chasing 0.1% can multiply
your solve time for differences you will never perceive at the table.

• Mixed strategies are normal. To remain unexploitable, the solver frequently splits a single
hand across actions, for example betting A♠Q♠ 60% and checking it 40%. The split is not
indecision; the equilibrium genuinely requires a mix.

Key idea

A solver answers exactly one question: “What strategy cannot be exploited if my opponent also
plays perfectly?” Every strength and every limitation of solver study follows from that single
sentence.

15.2. Inputs: garbage in, garbage out

A solver’s answer is only as meaningful as the situation you define. Defining it, building the game
tree (the full branching map of every action both players can take), is where most of the skill and
most of the mistakes live. The core inputs:

1. Ranges. Specify the full range of hands each player can hold at the start. For a single-raised
pot this might be “BTN opens to 2.5bb with roughly the top 45% of hands; BB calls with a de-
fending range,” entered hand by hand and often with frequencies (e.g., calls A5s 100%, calls
K9o 50%). The output is exquisitely sensitive to these ranges: put in hands a real opponent
would never hold, and the solution is “correct” only for a fantasy game.

2. Board. The specific flop, e.g., Q♥7♦2♣ (rainbow, three different suits). A flop solve auto-
matically computes strategies for every turn and river below that flop; you do not specify a
runout. (You may fix a turn card for a faster turn-only solve, or load a specific river to study
one spot.)
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3. Stack depth and pot size. Effective stacks and the starting pot, both in big blinds. A spot
40bb deep is a different game from the same board 150bb deep.

4. The bet-size tree. The menu of allowed actions: which bet sizes each player may use on each
street, for example “flop: check, bet 33% pot, bet 75% pot; turn: check, bet 50%, bet 125%,
all-in.” The solver can only choose among the sizes you offer. Offer too few and you may
miss the best strategy; offer too many and solve times explode while the EV gain becomes
trivial.

5. Rake (for cash games). Online rake meaningfully changes marginal decisions, especially
preflop and in small pots. A no-rake solve overstates how much you should play.

Common mistake

The single most common solver error is feeding it unrealistic ranges and then trusting the
precise output. If you assume your opponent 3-bets a perfectly balanced, polarized range
(strong value hands and bluffs, with little in between) and they actually 3-bet only premiums,
the solver’s bluff-catching frequencies answer a question youwill never be asked. Spendmore
time on your range assumptions than on the third decimal place of the output.

15.3. Outputs: reading the matrix

Once solved, the software hands back a strategy at every node of the tree. The outputs you’ll
actually use:

• Action frequencies. For each hand, how often it takes each action. Usually shown as a 13×13
hand grid colored by action; a glance tells you the shape of the strategy (which hands bet,
which check, how polarized it is).

• Overall strategy at a node. The aggregate: “this range bets 75% pot 28% of the time, bets
33% pot 22%, checks 50%.” This is the betting frequency for the whole range, which governs
your meta-strategy.

• EV. The expected value of each hand and of each action, typically in big blinds or chips.
Comparing two actions’ EV tells you whether a decision is high-stakes (big gap) or nearly
indifferent (tiny gap, where the mix barely matters).

• Equity vs. EV. Equity is your raw share of the pot if all cards ran out; EV folds in the strategic
value of position, initiative, and future betting, which is what position is worth. The ratio of
EV to raw equity is your equity realization (R): hands and positions that comfortably reach
showdown realize >100% of their equity, while hands that are out of position (OOP), capped
(holding none of the nutted combinations), or simply hard to play realize less.

• Range breakdowns / made-hand categories. Howmuch of a range is value, top pair, draws,
air, etc., after a given line.

Two higher-level tools deserve their own treatment.
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15.3.1. Aggregate (range) reports

Instead of solving one flop, you solve the same preflop spot across many flops at once, often a sample
of all 1,755 strategically distinct flops, or a chosen subset, and view a summary table: for each
board, the continuation-bet (c-bet) frequency, the average bet size, the overall EV, and so on. This
is where principles come from. You stop asking “what do I do on Q♥7♦2♣?” and start asking
“across all ace-high disconnected boards, how does the in-position (IP) raiser’s c-bet frequency
change?” Patterns leap out: high, dry, ace- or king-high boards favor a high-frequency small c-bet;
low, connected, two-tone boards favor a more checked, polarized strategy. You cannot recall 1,755
board-specific strategies, but you can recall a dozen board-texture rules.

15.3.2. Node-locking

By default both players play the equilibrium. Node-locking lets you override one player’s strategy
at a chosen node and re-solve for the best response against that fixed (usually deliberately flawed)
behavior. This turns a GTO machine into an exploitative one.

Example: lock the river so the opponent never bluffs when they bet, fixing their betting range to
value only. Re-solve, and the solver shows the maximally exploitative counter: fold all your bluff-
catchers, because there is nothing to catch. Conversely, lock them to over-fold to river raises and
the solver starts raising thin value and even pure air. Node-locking is the bridge between this
chapter’s theory and the “play the player” material elsewhere: you encode a population read as a
locked node, and the solver tells you how to attack it.

Key idea

The equilibrium output tells you how to be unbeatable. Node-locking tells you how to be max-
imally profitable against a specific flaw. Strong players use the first to understand the game’s
structure and the second to win the most against real opponents.

15.4. The tools

You don’t need all of these; pick one or two and go deep. As of this writing:

• PioSOLVER. The long-standing professional standard for heads-up postflop spots. Ex-
tremely fast and configurable; runs locally on your own machine (RAM is the main
constraint for deep, wide trees). The learning curve is steep, but it is the reference tool for
serious cash-game study.

• GTOWizard. A cloud/browser-based platformwith enormous libraries of precomputed solu-
tions for common formats (cash, MTT with ICM, spin-and-gos), plus its own solving, aggre-
gate reports, drilling, and hand-history analysis. Far lower friction than Pio (you can browse
equilibria in seconds), at the cost of less control over fully custom trees. Excellent for volume
study and for tournament players.
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• Simple Postflop. An older, more approachable postflop solver; lighter on features than Pio
but historically a gentler on-ramp and cheaper.

• MonkerSolver. The go-to for multiway pots (3+ players) and complex preflop/tournament
trees. Multiway solving is dramatically harder: the game tree and memory requirements
balloon, and equilibria in 3+ player games carry theoretical caveats. Still, Monker is the
practical tool when you must study a limped four-way pot or a multiway all-in.

A critical distinction for tournament players is ICM. In tournaments, chips are not worth a linear
amount of money: the Independent ChipModel translates a chip stack into real-money equity, and
near pay jumps this radically changes correct play (you fold hands you’d happily stack off with
in a cash game). Solvers that support ICM (GTO Wizard, MonkerSolver, ICMIZER for preflop
push/fold) bake it into the EV calculation, so a cash-game (chip-EV) solve will badly misadvise
you on a final-table bubble. The mechanics belong to the tournament chapters; here, just know
your solver must be told you are playing for ICM.

15.5. A worked example: reading a single output

Let’s make this concrete. Single-raised pot, 100bb effective, online 6-max. BTN opens to 2.5bb, BB
calls. Flop comes Q♥7♦2♣ (rainbow, dry, queen-high). Pot is roughly 5.5bb. BB checks. We are
studying BTN’s c-bet, with a size tree of {check, bet 33%, bet 75%}.

A typical equilibrium output:

• Overall: BTN bets ~75–85% of the time, almost entirely using the small 33% size. The large
size is used rarely or not at all.

• Why: Q♥7♦2♣ hugely favors the preflop raiser. BTN holds essentially all the overpairs
(AA/KK) and far more AQ/AK, while BB’s strongest holdings (QQ, AK, AQs) were largely
3-bet preflop. BB still has KQ/QJ and small sets but is heavily outgunned at the top, and
the rest of its range leans toward suited connectors and broadways that mostly missed. This
range advantage, plus a flat, low board (few turn cards scare BTN, few draws exist), is the
textbook condition for a high-frequency, small-sized “range bet”: BTNbets almost everything
cheaply because BB cannot fight back hard.

• Hand by hand: A♠Q♠ bets near 100% (value, building a pot). 8♠8♦ (an underpair to the
queen) bets often for thin value and protection. K♣J♣ (overcards plus backdoors) bets as a
semi-bluff at high frequency. 5♦4♦ bets sometimes as a pure bluff with a backdoor straight
draw and gives up otherwise. A near-air hand like J♥9♥, which has only a weak backdoor
flush draw (its hearts share a suit with the Q♥) and a thin runner-runner straight, might
mix bet and check; here the EV gap between betting and checking is tiny, the solver’s way of
saying the exact frequency is nearly irrelevant.

The transferable lesson is not “bet J♥9♥ 41% of the time.” It is: on dry, high, range-advantaged boards,
the in-position preflop raiser should bet a very high frequency for a small size, and the exact hand-by-hand
mixes barely matter. That one sentence applies to hundreds of boards; the specific percentage applies
to exactly one, against an opponent you will never meet.
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Drill

Take three flops of contrasting texture: A♣8♦3♥ (dry, ace-high), 9♥8♥7♣ (wet, connected),
and K♦K♠4♣ (paired), for the same BTN-vs-BB single-raised pot. Before you open the
solver, write down a prediction: high or low c-bet frequency, small or large size, polarized or
condensed. Then check the aggregate report and grade yourself. The gap between your guess
and the solution is your actual study list.

15.6. How to study: extracting principles instead of memorizing outputs

The difference between players who improve with solvers and those who waste years on them is
one habit: study for understanding, not recall. You cannotmemorize every board, range, stack, and
size combination, and at the table you have only seconds. Internalize the logic so you reconstruct
the right strategy on the fly.

Work in this order of questions, every time:

1. Who has the range advantage? Whose range has more equity on this texture overall?
2. Who has the nut advantage? Even with equal overall equity, whoever holds more of the

absolute nuts (sets, straights, the top overpairs) gets to use big sizes and apply real pressure.
3. What does the texture do to draws and future streets? Dry boards favor small, high-

frequency betting; dynamic boards favor polarization and bigger sizes because equities shift
hard on later cards.

4. What is the EV gap on the marginal hands? Big gap = a real decision worth learning. Tiny
gap = the solver is indifferent, so the exact split is not worth memorizing.

When you find a pattern, put it in a sentence you could teach someone else: “The defender check-
raises more on low connected boards because they hold the range’s nutted hands there and the
raiser’s overpairs are vulnerable.” If you can say it, you own it. If you can only point at a colored
grid, you don’t.

Common mistake

Memorizing frequencies on indifferent hands. Players spend hours drilling that some hand
bluffs 33% versus 38%, a distinction with essentially zero EV consequence, while missing the
high-leverage structural facts: which size, what overall frequency, andwhy. Always check the
EV difference between actions before deciding a mix is worth learning. If the EVs are within
a sliver, the decision doesn’t matter; believe the solver and move on.

15.7. Limitations: the perfect opponent who never shows up

Everything a solver tells you assumes your opponent also plays the equilibrium. Real opponents
do not. They c-bet too much, fold too often to river bets, never check-raise bluff, and call down too
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light. Against them the GTO strategy is merely unexploitable: it captures the equilibrium value and
no more, and never punishes their specific leaks.

The limitations to keep front of mind:

• It assumes perfect opposition. Against a fish who never bluffs, GTO has you bluff-catching
at equilibrium frequency and losing money, when folding would be free. The subtlety: at
true equilibrium those calls break even, because the opponent’s bluffs make you exactly in-
different (EV of call = EV of fold). Once the opponent stops bluffing, every such call becomes
strictly worse than folding, yet the fixed equilibrium strategy never adapts.

• It assumes common knowledge of ranges. The solver presumes both players know each
other’s exact starting ranges and the entire bet-size tree. Real opponents can’t see your range,
so balanced plays that exist only to deter a perfectly informed exploiter are wasted against
opponents who don’t know what you hold.

• It is only as good as your tree. Wrong ranges, a too-thin bet-size menu, or omitting rake all
produce confident, precise, wrong answers.

• Opponents bet off-tree. Because the solver only knows the sizes you gave it, a real opponent’s
off-tree bet (say 60% into your 33%/75% tree) has no exact answer. Round to the nearest tree
size, lean on the principle (how polarized is this size, what does it represent), and don’t
over-trust a frequency that assumed a size your opponent never used. More sizes also make
solutions less stable and slower to converge, another reason to keep trees lean.

• Heads-up and chip-EV by default. Multiway equilibria are theoretically thorny and compu-
tationally brutal; tournament ICM must be explicitly modeled. Don’t apply a heads-up cash
solve to a four-way ICM spot.

• No exploits, no dynamics, no soul-reads. The solver doesn’t know this villain tilts, that one
is a nit, or that the table just turned over. It has no timing tells, no bet-sizing reads, no history.
Those live in the psychology and hand-reading chapters, and against weak fields they out-
earn pure GTO handily.

• The table is not a study room. You have seconds and no grid. Solvers build the library of
principles you draw on; they cannot make the decision for you live.

Key idea

UseGTO as your default and baseline: a sound, unexploitable strategy you fall back onwhen
you have no read, and the reference point you deviate from. Then deviate deliberately, in the
direction your reads justify, to exploit. GTO is where you start; exploitation is where you
profit. A strong player moves fluidly between the two.

15.8. A practical solver study workflow

Bring it together into a repeatable routine. A focused 60–90 minute session beats hours of aimless
clicking.
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1. Start from your own hands, not random spots. Pull 5–10 hands from your recent sessions
where you were genuinely unsure or got a bad result. Real confusion is the best curriculum.
Tag spots during play so you can find them later.

2. Define the tree honestly. Set the ranges to what your actual pool does, not idealized ranges.
Use a realistic bet-size menu (2–3 sizes per street is plenty for study), correct stacks, and rake
for cash.

3. Solve to a sane accuracy and zoom out first. Target ~0.5% of pot. Before diving into one
flop, run the aggregate report across many boards to see the big-picture pattern. Identify the
structural strategy, overall frequency and size, before any single hand.

4. Interrogate the spot with the four questions. Range advantage? Nut advantage? Texture
and dynamism? EV gaps on marginal hands? Write the answers down in plain language.

5. Node-lock to exploit. Encode your population read (“this pool under-bluffs rivers,” “they
over-fold to check-raises,” “they never barrel turn after checking flop”) as a locked node, and
re-solve for the best response. This is where theory becomes a concrete adjustment you can
use tomorrow.

6. Write one transferable principle per spot. End every spot with a single teachable sentence,
and keep a running document of these. Over months it becomes your strategy book, more
valuable than any saved solve file because it lives in language you can recall at the table.

7. Drill, then test under time pressure. Use a trainer (GTO Wizard’s drills, or self-made flash-
cards from your principle list) to rehearse, but always grade against understanding: can you
explain why, not just click the green box? Then deliberately apply the principle in your next
session and review whether it held.

The goal is not to become a worse, slower copy of the solver. It is to absorb the structure of correct
play so deeply that your table instincts are sound, and then to layer your human reads on top. The
solver builds the foundation. You build the house.

Summary

• A solver approximates a Nash equilibrium: the unexploitable strategy for the exact spot
you define, assuming the opponent is also perfect.

• Its answer is only as good as your inputs: ranges, board, stacks, the bet-size tree, and
rake.

• Read outputs for structure (overall frequency, size, who holds the range and nut ad-
vantage), and pull principles from aggregate reports rather than memorizing near-
indifferent hand-by-hand frequencies.

• GTO is the unexploitable baseline; node-locking turns it into an exploitative tool against
a real, specific flaw.
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Part IV — Exploitative Play (Playing the
Player)

152



16. From GTO to Exploitative: Finding and
Attacking Imbalances

By the end of this chapter you will be able to spot how an opponent deviates from balanced play, measure how
large the mistake is, and choose the adjustment that wins the most from it.

Up to now, much of our work has built a balanced foundation: ranges that defend the correct fre-
quency, bet sizes that make villain indifferent, bluff-to-value ratios that cannot be punished. That
foundation is essential. But this chapter, the bridge into Part IV, is built around an uncomfortable
truth: playing perfect game-theory-optimal (GTO) poker against a flawed opponent wins far less
than you could.

GTO is a defensive strategy. It guarantees you cannot be beaten in the long run, but it does not try to
win asmuch as possible, because it assumes your opponent also plays perfectly. Real opponents do
not. They overfold the turn, call toowide preflop, never bluff the river, limpwhen they should raise,
and check when they should bet. Every one of those mistakes is an imbalance, a deviation from
equilibrium, and every imbalance has a maximally profitable counter. The exploitative player’s job
is to find these imbalances, measure them, and attack them. This chapter gives you the framework
for doing exactly that.

16.1. Why GTO Is the Baseline, Not the Goal

Think of GTO as the price floor: the strategy you fall back to when you have no information, when
the opponent is unknown or strong, or when you suspect you are the one being exploited. Against
a player you cannot read, the equilibrium is a fortress, never worse than break-even and profitable
against most (though not all) weak play. Capturing the value of the mistakes it does not punish
requires deliberately deviating.

But the moment you have a read, the equilibrium becomes a constraint worth breaking. Equilib-
rium play in rock-paper-scissors is to throw each option one-third of the time; you cannot lose. But
if your opponent throws rock 60% of the time, equilibrium still only breaks even. To profit, you
must abandon balance and throw paper far more than a third of the time, and in doing so you
become wildly exploitable to anyone who notices. That trade-off is the whole game of exploitation
in miniature.
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Key idea

GTO answers the question “how do I avoid being beaten?” Exploitative play answers “how
do I win the most?” Those are different questions. The expert toggles between them based
on how much reliable information they have about the specific opponent in front of them.

GTO and exploitation are not rivals; one builds on the other. You learn GTO first because it teaches
youwhat amistake is: you cannot recognize an imbalancewithout knowing the baseline it deviates
from. That baseline becomes your measuring stick.

16.2. The Exploit Framework: Four Steps

Every exploitative decision reduces to the same four-step loop. Internalize it and you have the
spine of the second half of the book.

1. Identify the leak. What is the opponent doing that differs from equilibrium, in which spot,
on which streets, with which part of their range?

2. Estimate its size. How big is the deviation, and how confident are you? A leak confirmed
across fifty hands is worth far more than a hunch from one showdown.

3. Pick the max-EV counter. Choose the single adjustment that extracts the most from this spe-
cific leak: a concrete change to a frequency or a sizing, not a vague “play more aggressively.”

4. Accept that you are now exploitable. Every deviation opens a counter-deviation. Acknowl-
edge where you are vulnerable, and watch for signs the opponent is adjusting back.

16.2.1. Step 1: Identify the Leak

Leaks come from three sources, roughly in order of reliability:

• HUD statistics (online). A HUD (heads-up display) overlays an opponent’s stats on the
table. A large sample of a stat is the gold standard: VPIP (how often they voluntarily put
money in the pot), PFR (how often they raise preflop), fold-to-c-bet (how often they fold
to a continuation bet, the preflop raiser’s first bet on the flop), fold-to-turn-barrel (the same
one street later), WTSD (how often they reach showdown), and aggression frequency. The
numbers are reliable, but only once you have enough hands behind them.

• Showdowns and bet patterns (live and online). When a player turns over their hand, you
get a free calibration point. “He called three streets with second pair” or “she check-raised
the turn with a flush draw” are data. Pattern recognition across a session (this player always
continuation-bets the flop and gives up on the turn) is the live player’s HUD.

• Demographics and physical tells (live). Player-type priors (the tight retiree, the loose recre-
ational tourist, the hyper-aggressive young regular) give you a starting hypothesis before a
card is dealt. We treat physical tells in the psychology chapters; here they are onemore input.
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Anote on sample size. Every read is probabilistic. A stat over 30 hands is a rumor, over 300 a claim,
over 3,000 close to fact. Calibrate your confidence to your sample, and never stake everything on a
single showdown.

16.2.2. Step 2: Estimate the Size of the Leak

This is the step amateurs skip, and it separates a profitable adjustment from a fantasy. Knowing
a leak’s direction (“he folds too much”) is not enough; you need its magnitude, because magnitude
determines how much the counter is worth.

Here is the core math. Suppose you are considering a pure bluff on the river, betting b to win a pot
of p. Your bluff’s expected value is:

𝐸𝑉𝑏𝑙𝑢𝑓𝑓 = 𝑓 × 𝑝 − (1 − 𝑓) × 𝑏

where f is the fraction of the time villain folds. The bluff breaks even when f = b / (p + b),
the familiar pot-odds threshold. If you bet pot, that break-even fold frequency is 50%. Equilibrium
defense has villain folding right at that threshold, making your bluff zero EV.

Now overlay the read. If your HUD or your eyes tell you this villain folds 65% to a pot-sized river
bet instead of the required 50%, every bluff shows a profit: you fold him out 15 percentage points
more often than the bet needs. That 15-point gap is the size of the leak, and it tells you the bluff is
strongly positive.

Key idea

Don’t just ask “is this a leak?” Ask “how many percentage points off equilibrium is it, and
how sure am I?” A 15-point overfold attacked with confidence is highly profitable. A 3-point
overfold you are guessing at is barely worth the risk.

16.2.3. Step 3: Pick the Max-EV Counter

Once you know the leak and its size, the direction of the counter is usually obvious, but you must
commit to a specific adjustment. The table below is your starter map; it covers the overwhelming
majority of spots you will face. (A 3-bet is a reraise of an opening raise; a 4-bet a reraise of that.)

Villain’s imbalance Your maximum-EV counter

Overfolds (to c-bets, barrels, raises) Bluff far more; widen your bluffing range; size up
bluffs only if the bigger bet folds out more hands
— against a fixed fold frequency the smallest
credible bluff is most profitable (see “How to
Attack It”)

Overcalls / never folds (“calling station”) Value bet thinner and bigger; stop bluffing almost
entirely
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Villain’s imbalance Your maximum-EV counter

Too passive (under-bets, under-raises, checks too
much)

Steal more, barrel more, value bet thin; bet for them

Too aggressive (over-bluffs, over-barrels) Call down lighter; trap with strong hands; stop
bluffing into them

Calls too wide preflop Value bet bigger postflop, isolate, size up your
opens

3-bets too little Open wider, especially from late position; fold to
their rare 3-bets

3-bets too much (light) 4-bet bluff more, or flat and trap in position
Folds to 3-bets too often 3-bet bluff relentlessly with any two reasonable

cards

Notice the symmetry. Each pair of leaks (overfold/overcall, passive/aggressive) demands opposite
counters. This is why a misread is so costly: bluffing a calling station is the exact wrong response
to a player who superficially resembles an overfolder but is the opposite. Correct identification
comes first.

Common mistake

Bluffing into calling stations. A calling station (a recreational player who “never believes you”
and cannot fold a pair) is one of the two great archetypes at low and mid stakes. The most
expensive mistake against them is firing bluffs because the board “looks scary.” It doesn’t
look scary to someone incapable of folding. Against a station, set bluffing aside and earn
your money by value betting hands you would normally check; thin value is how you profit
from them. Just be sure of the type first: over a few hands a station can resemble the over-folder
we attack by barreling later in this chapter.

16.2.4. Step 4: Accept That You Are Now Exploitable

The instant you deviate from equilibrium to exploit a leak, you create a leak of your own. Bluff
more because villain overfolds, and your betting range now holds too many bluffs relative to value
(you are over-bluffed); a thinking opponent who notices can start hero-calling you down. Stop
bluffing entirely against a station, and you become predictable: your bets are now always value,
and a competent observer folds everything but the nuts.

The expert accepts this consciously. The trade is worth it as long as the opponent is not adjusting,
and most opponents, especially recreational ones, never adjust. The danger is the thinking regular
who lets you exploit them for an hour precisely so they can turn it around. This is the foundation
of leveling, explored in the psychology chapters.
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Drill

For each of these three exploitative deviations, name the counter-exploit that a thinking op-
ponent would deploy against you, and one cue that would tell you they have started doing it.
1. You have shifted your river betting from roughly balanced (about 67% value / 33% bluff
for a pot-sized bet) toward 50/50, i.e. bluff-heavy, against an overfolder. 2. You have stopped
bluffing the river entirely against a station. 3. You are 3-bet bluffing every button open from
the big blind against a player who folds too much.
Write your answers before reading on. (Sample: for #1, the counter is to start hero-calling your
river bets; the cue is villain suddenly snapping off a bet with a marginal hand at showdown.
The moment that happens, revert toward balance.)

16.3. The Dominant Population Leak

If you remember only one practical thing from this chapter, remember this. Across a large slice
of the poker population (live and online, low and mid stakes, cash and tournament) there is a
dominant, exploitable tendency that shows up as a matched pair:

Players overfold on the turn and river, and they overcall preflop and on the flop.

In plain English: a great many players are too loose early and too tight late. They overcall preflop
and on the flop with weak hands, then cannot bring themselves to call the big turn and river bets
with the weak range they have built.

One field, two archetypes

This “loose early, tight late” pattern is the leak of the weak-tight / fit-or-fold player, and it
dominates most live low/mid-stakes games and many online pools. It is not universal. The
other great archetype is the calling station, who overcalls late as well as early and essentially
never folds a made hand. The two demand opposite river strategies: barrel the over-folder
relentlessly, and never bluff the station. Because over a few hands they can look alike, pin the
type (Step 1) before you pick the exploit. When you cannot tell which you face, default to
value, because mistakenly bluffing a station costs far more than mistakenly value-betting an
over-folder.

Why does this leak exist so widely? Because of a human asymmetry in how people relate to money
already in the pot versus money still in their stack:

• Preflop andflopbets are small relative to the dreamof stacking someone. The pull of “I’ll just
see one more card,” driven by curiosity and the sunk-cost feeling that chips already invested
shouldn’t be wasted, is strongest when the price is low. Here loss aversion pushes players to
call: bailing out feels like locking in a loss on money already committed.

• Turn and river bets are large. Now a fresh, large chunk of stack is on the line, the hand they
optimistically called with has not improved, and a different fear takes over: bet-size aversion
and the regret of paying off a better hand. Putting a big bet in only to be shown the nuts feels
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worse than quietly folding, so showdown aversion makes them fold far more often than a
balanced range permits.

The result is a population that pays you off when you don’t want it (you are betting small with
weak made hands) and folds when you most want the call (you have built a big pot). Both halves
are exploitable, in opposite directions.

16.3.1. How to Attack It

Against the preflop/flop overcall:

• Value bet relentlessly and size up. If the field calls too wide preflop, your premium hands
are worth more, so raise bigger and isolate the loose callers. Postflop, bet your good-but-not-
great made hands for thin value where a balanced strategy might check.

• Cut your preflop and flop bluffs. You don’t need to bluff a field that won’t fold early. Light
c-bets into multiple callers who love to peel lose money on average.

Against the turn/river overfold:

• Barrel turns and rivers far more than a solver (the software that computes GTO) recom-
mends. This is one of the highest-value exploits against the recreational population. When
the turn bricks and villain has a marginal made hand they are praying to show down, fire
again. The overfold is concentrated on these “give-up” cards.

• Size up your turn and river bluffs only when the fold frequency rises with the bet. Most
exploitative players get this backwards. Betting bigger does not automatically make a bluff
more profitable, because the break-even fold frequency climbs with bet size: from b / (p
+ b), you need villain to fold 50% to a pot-sized bet, 60% to a 1.5x-pot bet, and 66.7% to
a 2x-pot overbet. If his fold frequency merely stays constant as you size up, a bigger bluff is
strictly worse; the change in EV per extra unit of bet size is -(1 - f), negative whenever
he ever calls. Concretely, take the chapter’s 65% overfold into a pot of 100: a pot-sized bluff
returns +30, a 1.5x-pot bluff only +12.5, and a 2x-pot overbet loses 5. So sizing up pays off
only when villain’s fold frequency genuinely increases with the bet, which weak-tight, fit-or-
fold players reliably do as they recoil from bigger numbers. Beware the tempting false rule
that “if his overfold clears the bigger bet’s higher break-even threshold, overbet.” Clearing
that threshold only makes the overbet positive versus giving up; it does not make the overbet
beat a smaller bet. In the same example, 65% comfortably clears the 60% a 1.5x-pot bet needs,
yet that 1.5x bluff (+12.5) still trails the pot-sized bet (+30). The threshold an overbet must
clear to stay positive scales with size (2x-pot needs ~67%, 1.5x needs 60%, 1.25x needs ~56%),
but clearing it buys only a positive bluff, never the most profitable one. Against a fixed, sticky
fold frequency, the max-EV pure bluff is the smallest credible size. You earn the right to
overbet only when the bigger bet actually folds out more hands.

• Use the triple barrel as a weapon. The idea that you should rarely triple-barrel bluff (fire on
the flop, turn, and river) is a holdover from playing tough regulars. Against the overfolding
population, a credible triple barrel on a runout that misses their calling range is one of the
most profitable plays available.
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Against their rare aggression:

• Believe it. Because weak-tight, fit-or-fold players bluff far too rarely, a large bet, a check-raise,
or a river raise from one is almost always value. Make disciplined big folds and stop paying it
off. The money you save here often rivals the value you extract by barreling, and the barreling
enthusiast who forgets it hands the EV right back.

Common mistake

Treating “overfold the turn” and “overcall the flop” as contradictory and distrusting both.
They are not contradictory; they are the same player’s rangemismanagement at two different streets.
The player who calls too much on the flop is the one whose turn range is then too weak to
defend, which is why they overfold the turn. Attack both ends.

16.4. A Fully Worked Example

Let us put all four steps together in one hand. We are playing $2/$5 live cash, 200bb effective. The
villain is a classic recreational regular: loose-passive, VPIP around 40%, folds a lot when the pot
gets big, and has shown down weak calls on early streets twice already.

Preflop. Weopen K♠Q♠ to 4bb from the cutoff. Villain calls from the big blind. (4–5bb is a standard
live open at $2/$5, so this is not itself a deviation. The wide-calling leak we identified will instead
drive our postflop sizing, where the real adjustments live. Against a genuinely loose field you could
also open at the larger end of standard to punish the wide callers, but the bulk of the extra value
comes postflop.)

Flop: Q♦8♣3♥, pot $42 (~8.4bb: our 4bb open plus the big blind’s 4bb call plus the dead small
blind, before rake). We have top pair, good kicker. Villain checks. We bet 5bb, straightforward
value: against an overcaller we are happy to build a pot with top pair and expect calls from worse
queens, pairs, and gutshots. Villain calls, which tells us almost nothing; his range here is enormous
because he overcalls flops.

Turn: Q♦8♣3♥6♠, pot $92 (~18.4bb). A total brick. Villain checks. We bet 14bb. Step 2 made
explicit: this card improves almost nothing in villain’s wide, weak range, which is full of hands like
98, 76, A3, second-pair holdings, and busted gutshots that floated the flop. They now face a big bet
on a card that didn’t help them, exactly the spot where the population overfolds. We value bet against
the worse queens that still call and set up the river. Villain calls again, so he is at the loose end of
his own range, likely a weak queen, an eight, or a stubborn pair.

River: Q♦8♣3♥6♠2♣, pot $232 (~46.4bb). Another brick. Villain checks. Now the elasticity of
villain’s range, how much his calling range shrinks as the bet grows, matters most. Our K♠Q♠ is
strong but not unbeatable: it loses only to AQ, sets, and the rare two pair, all of which would often
have played faster earlier against a passive player. This villain calls turns with weak queens but
folds rivers to big bets far too often, so a large value bet would fold out exactly the weak queens
and pairs we want to get paid by. The maximum-EV play is a smaller, thin value bet, roughly 40–
50% pot or about 18–23bb, sized to keep his stubborn weak queens and middling pairs in. This is
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the opposite of how we sized earlier: against his sticky early-street calling we sized up; against his
over-folding river we size down. (Because this player over-folds rivers, the spot is in some ways a
better pure-bluffing opportunity than a thin-value one, but with a made hand we prefer to extract
from the worse hands that call rather than fold them out.) We are not checking back for fear of a
check-raise; this villain lacks the aggression to punish us, and checking back forfeits a full street of
value.

Note what we did not do: we never turned our hand into a bluff (we had value the whole way),
and we did not slow down out of misplaced caution on a board where the population folds too
much. Matching the sizing to the leak on each street, rather than blindly betting big throughout,
is the whole skill.

Step 4 check: Have we become exploitable? Yes: by betting three streets purely for value, we
are now heavily under-bluffed here. A thinking player would start hero-folding weak queens and
calling only with hands that beat us. But this villain is not that player, and nothing suggests he is
adjusting. The deviation is correct because of who we are playing. Against a sharp regular this line
becomes far too transparent, and we would revert toward balance.

16.5. Bringing It Together

The transition from GTO to exploitative play puts theory to work rather than abandoning it. You
learn the equilibrium so that, at the table, you can recognize the instant someone deviates, measure
how far, and lean into the gap. The four-step loop, identify, estimate, counter, accept the exposure,
drives every chapter that follows.

Key idea

GTO tells you where the equilibrium is. Exploitation is the art of stepping off it, deliberately
and in the right direction, for exactly as long as your opponent fails to step with you. Know
the baseline cold; deviate from it on purpose; and the moment the table starts deviating back,
return to the fortress.

Hold the dominant population pattern in mind as you read on: most of the field is too loose early
and too tight late. Master the read-then-deviate discipline and youwill already be extractingmore
than a flawless GTO machine would against the same opponents, which is the entire point.

Summary

• GTO keeps you from being beaten; exploitation wins the most. Use the equilibrium as
a measuring stick, then deviate toward the opponent’s mistake.

• Run the four-step loop on every read: identify the leak, estimate its size in percentage
points, pick the single max-EV counter, accept the exposure it creates.

• The dominant population leak is “too loose early, too tight late”: value bet bigger into
the early overcall, barrel the late overfold, and fold to their rare aggression.

• Identify the player type before choosing a counter; when unsure, default to value, be-
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cause bluffing a station costs more than value-betting an over-folder.
• A bigger bluff beats a smaller one onlywhen the larger bet folds outmore hands; against

a fixed fold frequency, the smallest credible size is most profitable.
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17. Player Typing: Nits, TAGs, LAGs, Stations,
Maniacs

Every hand of poker is a contest of incomplete information, and the single richest source of in-
formation at the table is the human being holding the cards. Two players can be dealt the same
A♣Q♦ on the same Q♠7♦2♣ rainbow board and play it in opposite ways: one will pot-control
and showdown, the other will barrel three streets. Knowing which kind of player you are facing be-
fore the money goes in shapes every close decision that follows. This chapter teaches you to sort
opponents into a small number of repeatable archetypes, to do it quickly (within a few orbits live,
or from a handful of HUD stats online), and to choose a headline counter-strategy for each. It also
drives home the most profitable distinction in poker, the difference between a recreational player
and a regular, and why your stack is built primarily by targeting the former.

By the end of this chapter you will be able to place any opponent into one of six archetypes, from live reads or
HUD stats, and name the counter-strategy that beats each one.

A word of honesty up front. These archetypes are models, not laws of nature. Real opponents are
mixtures; they change gears, they tilt, and they improve. A label is a hypothesis you hold loosely
and update constantly. Typing is not always right, but it is right often enough, and early enough,
to bias every close decision in a profitable direction.

17.1. The two axes: tight/loose and passive/aggressive

Almost all useful player typing reduces to two independent questions.

1. How many hands does this player voluntarily put money in with? This is the tight–loose
axis. Tight players enter few pots and wait for strong holdings; loose players enter many,
including speculative and weak ones.

2. When this player is in a pot, do they tend to bet and raise, or to check and call? This is
the passive–aggressive axis. Aggressive players take the betting lead: they bet, raise, and re-
raise. Passive players surrender the lead, checking and calling and letting opponents define
the action.

Cross these two axes and you get a 2×2 grid that is the backbone of opponent profiling:

Passive Aggressive

Tight Nit / weak-tight TAG (tight-aggressive)
Loose Calling station (Fish) LAG / Maniac
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A note on the axes before we go further: the passive/aggressive column refers to a player’s overall
tendency, chiefly how they behave postflop, not narrowly to how they enter pots preflop. This
matters most for the nit, who sits in the tight-passive box yet looks aggressive on the preflop VPIP–
PFR proxy below, because they raise-first with a small gap. It is the postflop substance the grid
classifies, and we unpack it in the HUD-stat discussion below and the nit profile later.

The aggressive side of the grid is where the winning players live, but only when aggression is paired
with selectivity. The TAG and the good LAG combine a disciplined range with relentless betting,
and that combination is what prints. Aggression alone is necessary but not sufficient: the loose-
aggressive box also holds the maniac, every bit as aggressive yet a long-term loser, because he
raises and barrels an unselected range that cannot be good often enough. Over-aggression without
selection (the maniac, and bad LAGs) loses. The two passive boxes, nit and station, hold players
who leave money behind for opposite reasons. Aggression is the thread that runs through every
winning style, because betting wins pots two ways (opponents fold, or you get value when they
don’t) while checking and calling wins only one (you hold the best hand at showdown). But that
thread has to run through a selective range to make money.

Key idea

Aggression is the engine of profit; selectivity is the steering. Winning players are both selective
about which pots they enter and aggressive once they are in. The losing archetypes fail on one
axis or the other: nits are selective but too timid to extract, stations are aggressive-proof but
enter far too wide.

17.1.1. Translating the axes into HUD stats

Online, the two axesmap almost one-to-one onto the twomost important numbers in any heads-up
display.

• VPIP (Voluntarily Putmoney In Pot): the percentage of hands a player putsmoney in preflop
by choice (calls or raises, but not a free big-blind check). This is the tight–loose axis made
numeric.

• PFR (PreFlop Raise): the percentage of hands a player raises preflop. The relationship be-
tween PFR and VPIP captures the passive–aggressive axis. A player whose PFR sits close
to their VPIP is aggressive (most of their entries are raises); a player whose PFR is far below
their VPIP is passive (they enter mostly by calling).

The gap between the two, VPIP minus PFR, is your preflop passivity gauge. A small gap means
an aggressive entrant (they raise most of the hands they play); a large gap means a caller (they
limp and flat their way in). Note its limit: the gap measures how a player enters pots, not how
they play them afterward. The nit is the standing reminder of that, with a small gap preflop and
deep passivity postflop. To capture postflop passivity you need the postflop stats introduced be-
low (aggression factor, WTSD/W$SD), not the preflop gap. Treat the table that follows as typical
full-ring/6-max online ranges, not precise constants; they drift with stake, format, and era, so re-
calibrate to your pool.
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Archetype VPIP (typical) PFR (typical) VPIP–PFR gap 3-bet (typical)

Nit 9–14 6–11 small low, ~2–4
TAG ~18–24 ~15–20 small (≤6) ~5–8
LAG ~26–35 ~22–30 small high, ~9–13
Calling station 35–60 2–8 huge near 0
Maniac 45–70+ 40–65+ small very high
Weak-tight 14–20 6–10 moderate low

These are population ranges, bands across many players of each type, not the spread for one person.
For any single player, PFR can never exceed VPIP, since every preflop raise is also a voluntary entry.
So do not pair the bottom of a VPIP band with the top of a PFR band: an individual nit might be
12/9 or 10/7, never 10/12. The table only shows where the cloud of such points tends to fall.

VPIP, PFR, and 3-bet domost of the work of placing a player on the two axes, but they are all preflop
numbers, and the passive archetypes are defined chiefly by how they behave after the flop. Two
more stat families separate those types far more cleanly:

• Aggression Factor (AF) and Aggression Frequency (AFq). AF is roughly (bets + raises)
÷ calls across postflop streets; AFq ≈ (bets + raises) ÷ (bets + raises + calls + folds), that
is, among a player’s bet/raise/call/fold actions, the share that are bets or raises (checks are
excluded, folds included; conventions vary slightly by software). Both measure postflop
passivity directly. Stations and nits run low; TAGs and LAGs run high. A low AF next to a
high VPIP is the unmistakable fingerprint of a calling station; a low AF next to a low VPIP
points at a nit or weak-tight.

• WTSD (Went To ShowDown) and W$SD/WWSF. WTSD is how often a player who saw
the flop reaches showdown; W$SD (Won money at ShowDown) is how often they win once
there; WWSF (Won When Saw Flop) is how often they win the pot at all having seen a flop.
These split the passive types apart at a glance. A station shows very high WTSD with low
W$SD: they reach showdown constantly because they will not fold, and they win there rarely
because their range is full of weak holdings they refuse to release. A nit shows the opposite,
a low WTSD (they fold before showdown unless they are strong) alongside a low AF; they
get there seldom, but with a strong hand when they do. TAGs and LAGs show higher AF
and a healthier W$SD relative to their WTSD, because they bet for value and get folds with
their bluffs rather than dragging weak hands to showdown.

A useful rule of thumb: you need a meaningful sample before VPIP/PFR mean much (a few hun-
dred hands to trust them; tens of hands only hint), while 3-bet %, fold-to-3-bet, c-bet, fold-to-c-bet,
AF, andWTSD/W$SDneedmore hands still because they aremeasured over smaller subsets. Early
on, lean on the live reads below; let the stats confirm or correct them as the sample grows.

17.2. Identifying types live within a few orbits

Live, you have no HUD, but you have far more information per hand: physical demeanor, bet-
sizing tells, table talk, how they handle chips, what they show down. You can reliably sketch
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an opponent in two to three orbits if you watch every hand, not just the ones you play. Key live
signals:

• Entry frequency. Simply count. A player who enters one pot every two orbits is tight; one
who limps or calls into half the pots is loose. You do not need exact numbers — orders of
magnitude are enough.

• Limp vs. raise. Open-limping (calling the big blind as the first player in) is the single loudest
live tell of a passive, usually recreational player. Strong players rarely open-limp.

• Bet sizing. Recreational players often size to their hand: big with the nuts, small with
marginal holdings, an overbet shove with a monster. Regs size consistently and theory-
driven.

• Showdowns. The cards a player turns over are free, ground-truth data. File away every
showdown: it tells you their actual range for the line they took.

• Reaction to aggression. Does folding visibly pain them? A player who “can’t fold” or an-
nounces “I have to look you up” is a station. A player who snap-folds to any river bet is a
nit.

• Demeanor and stack. Buy-in size, whether they rebuy short, drinking, phone use, emotional
swings after a bad beat — all feed the rec-vs-reg read discussed below.

17.3. The archetypes in depth

17.3.1. The Nit (tight-passive)

The nit plays a narrow range (premium pairs, big broadways, the occasional suited connector)
and plays it timidly. The timidity lives postflop, not preflop: the modern online nit raises their
tight range rather than limping it, so their VPIP–PFR gap is small, the same small-gap profile a
TAG shows. (Be careful with the old “Rock” label: the classic live Rock open-limps, with passivity
that shows up preflop too, whereas the modern online nit raise-firsts and only turns passive after
the flop.) The timidity surfaces after the flop, where they slow-play strong hands into oblivion,
fail to bet thin for value, check back hands they should bet, and fold anything short of a crushing
holding to real aggression. That is their fundamental error: they leave value uncollected because
they are too afraid of being beaten to extract.

How to spot one. Because a nit and a TAG can have nearly identical VPIP and PFR (and therefore
the same small gap), do not try to separate them with the VPIP–PFR gap. The clean separators are
postflop and 3-bet stats. Online, a nit shows a low VPIP (around 9–14), a very low 3-bet (~2–4,
versus a TAG’s ~5–8), a high fold-to-3-bet (often 70%+), a low aggression factor, a low WTSD,
and high fold-to-turn and fold-to-river. They enter tight and raise-first like a TAG, but once real
money goes in on later streets they surrender far more often. Live: they fold orbit after orbit, then
suddenly raise, and the table folds because everyone knows the raise means a monster; after the
flop they check back and fold to pressure rather than barreling thin like a TAG would.

Primary leaks. Predictability (their aggression is always “the nuts”), folding toomuch to pressure,
and not getting paid when they finally do have it.

165



17. Player Typing: Nits, TAGs, LAGs, Stations, Maniacs

Headline counter-strategy. Steal relentlessly and pay them off rarely. Open their blinds with a wide
range, and fold to their raises and big bets unless you hold a genuine premium yourself. When a
nit check-raises the turn, believe them. Against nits, your profit comes from the steal button; the
discipline is laying down good-but-not-great hands when they finally wake up.

Common mistake

Do not pay off a nit. The classic blunder is calling a nit’s river raise with top pair top kicker
“because the pot is big.” A nit’s river raise is, by definition, almost never a bluff. The pot being
big is exactly why you must not donate the rest of your stack to a range that has you crushed.
Save the hero-calls for stations and maniacs.

17.3.2. The TAG (tight-aggressive)

The TAG is the textbook winning style and the archetype most “solid regs” approximate. They
enter a disciplined range and play it aggressively: raising rather than limping, c-betting with ini-
tiative, 3-betting for value and as a bluff. A good TAG is balanced enough that you cannot exploit
them with a crude counter; you beat a TAG with small edges, position, and by avoiding marginal
spots out of position.

How to spot one. Online: VPIP roughly 18–24 with PFR close behind (a gap of 6 or less), a healthy
3-bet around 5–8, c-bet frequencies that look “normal.” Live: they raise rather than limp, size
consistently, fold when beaten, and apply pressure when they sense weakness.

Primary leaks. A standard TAG’s main exploitable tendency is being too straightforward postflop
relative to a true GTO baseline. They often fold turns and rivers a touch too much when their c-bet
gets called and the board changes, and they can be predictable in scripted lines. Lesser TAGs are
too tight from the blinds and over-fold to 3-bets.

Headline counter-strategy. Respect their ranges, attack their tendencies. Avoid bloating pots out of
position against them with dominated hands. Float and barrel scare cards against the ones who
give up too easily; 3-bet light against the ones who fold too much preflop. Mostly, against a com-
petent TAG, your profit comes from playing solidly yourself and saving your aggression for softer
spots. Do not spew chips trying to out-level a good player when there are recs at the table.

17.3.3. The LAG (loose-aggressive)

The LAG plays a wide range with relentless aggression. Done well, this is the most profitable
and most difficult style in poker: the good LAG applies constant pressure, realizes equity others
fold away, and is impossible to put on a hand because their range for any action is enormous. Done
poorly, a LAGbleeds chips by barreling into ranges thatwon’t fold and bluffing playerswho can’t.

How to spot one. Online: highVPIP (26–35)with PFR close behind, an elevated 3-bet (often 9%+),
lots of 4-bets and light 5-bet jams, high c-bet and barrel frequencies. Live: they are in every other
pot, raising and re-raising, sizing aggressively, and putting you to decisions for stacks.
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Primary leaks. Over-aggression: they bluff too often in spots where their range is capped (it holds
no very strong hands, because those would have been raised earlier), and they can be induced to
barrel into your strong hands. Their wide opening range is also exploitably weak on average.

Headline counter-strategy. Tighten up, let them hang themselves, and pick the right hands to fast-play
versus trap. First, scope your call-downs to the type of LAG. Against an unbalanced, over-aggressive
LAG, one whose bluff frequency outruns theory, you should call down lighter than against anyone
except a maniac, because their betting range really is full of air. Against a balanced good LAG, the
one who is genuinely impossible to put on a hand, that exploit evaporates: their barrels are not
mostly air, and calling wide just bleeds value to their value bets. Here you cannot profitably call
down loose. Lean instead on position, pot control, and selectively picking the spots where you
have the goods, accepting that your edge is smaller and that surrendering some marginal pots is
correct.

Second, split your strong hands into two buckets that get opposite treatment:

• Fast-play (3-bet / 4-bet) the very top of your range: the premiums that want stacks in and
benefit from the LAG’s wide continuing range. These hands don’t need to disguise them-
selves; a LAGwill action a raise with far worse, so charge them now rather than slow-playing.

• Flat and trap with your strong-but-vulnerable medium holdings: good top pairs, sets on
wet boards, hands that want to keep the LAG’s bluffs in the pot and let them barrel into you.
Here, not raising is the point: you induce continued firing from a range that would have
folded to a raise.

So “trap” and “3-bet your premiums” are not contradictory instructions for the same cards; they
apply to different hand classes. Position matters enormously: try to have the LAG on your right
so you act after them. The key discipline is patience: do not turn into a LAG yourself in a war of
escalating aggression unless you genuinely have the better hand.

17.3.4. The Calling Station (loose-passive, the Fish)

The calling station enters too many pots and then will not fold. They call preflop, call flop, call turn,
and call the river “to keep you honest.” They rarely raise, rarely bluff, and rarely fold a pair or even
a draw. They are, in many ways, the most profitable opponent in poker, and the one most often
mis-played by aggressive regs who try to bluff them.

How to spot one. Online: high VPIP (35–60) with a tiny PFR (the giant gap is the signature), 3-bet
near zero, very low fold-to-c-bet, and a low aggression factor. Live: they limp and call, announce
“I call” before you’ve finished betting, hate to fold, and show downweak holdings like second pair
or ace-high “just in case.”

Primary leaks. They pay off value endlessly and almost never fold, so bluffing them only loses
chips with no fold equity to gain.

Headline counter-strategy. Value-bet relentlessly and thinly; almost never bluff. This is themost impor-
tant behavioral adjustment in low-stakes poker. Against a station, top pair is a three-street value
hand rather than a pot-control hand. Bet your good-but-not-great holdings for value on every
street and size up: they are not folding, so charge them maximally. Conversely, holster your bluffs
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entirely; a missed draw against a station should usually be checked and given up, because the one
thing a station does correctly is call. When they do raise, especially on the turn or river, take it
seriously, since a passive player suddenly raising is the textbook “nut tell.”

Key idea

The single biggest leak among improvingplayers is bluffing the unbluffable andunder-betting
the un-foldable. Against a calling station, throw out half your playbook: delete the bluffs,
double the value bets, and size up. You will feel like you are “doing less,” and you will win
more.

17.3.5. The Maniac (hyper-loose-aggressive)

The maniac is the LAG turned up to a self-destructive extreme: enormous VPIP, enormous PFR,
constant raising, 3-betting and 4-betting with junk, frequent all-ins. A maniac creates chaos and
large pots. They can stack you fast when they run hot, and they generate massive variance, but
they are long-term losers because their range is, on average, garbage.

How to spot one. Online: VPIP and PFR both very high and close together (e.g., 55/45), sky-high
3-bet, lots of all-ins. Live: they raise nearly every pot, often without looking, and the table dynamic
warps around them. They are unmistakable within an orbit.

Primary leaks. Their betting range is so wide it is almost always weak; they cannot have it often
enough to justify the pressure they apply.

Headline counter-strategy. Tighten dramatically, then call and value-raise wide. Wait for strong hands,
but redefine “strong” downward because themaniac’s range is so weak; middle pairs and ace-high
become call-down hands. Stop bluffing entirely (they won’t fold and may shove over you), and let
them do the bluffing into your made hands. With your premiums, the primary line is to re-raise
for value (3-bet/4-bet) rather than slow-play: the weaker an opponent’s stack-off range, the more
value-raising beats trapping, and a maniac will jam stacks in with junk, so charge them now rather
than risk letting them check back or realize equity. Flat-and-trap is a fine situational option, best
in position and heads-up, where you can let the maniac bet your stack in for you, but be wary of
flatting premiums out of position, since it invites a multiway pot that dilutes your equity and lets
others see cheap flops. Sit to their left if you can. Brace for variance: you will lose big pots when
they hit, but the math is firmly in your favor over time.

17.3.6. Weak-tight

A close cousin of the nit, the weak-tight player enters a reasonable-to-tight range but plays it with-
out conviction: they call too much, fold to aggression on later streets, fail to value-bet, and gen-
erally let better players push them around. Where the nit is disciplined (folds correctly, just never
gets paid), the weak-tight player is fearful (folds the winner, calls the loser, can’t find a bet). Spot
them by frequent fold-to-c-bet and fold-to-turn/river-bet figures combined with a modest VPIP.
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Counter: apply relentless multi-street pressure, especially on later streets and scare cards; they
will surrender hands they should defend. Bluff them more than any other category.

17.4. The distinction that matters most: rec vs. reg

Almost every archetype above sorts into one binary that should govern your seat selection, your
table selection, and your in-game focus, with the nit, as we will see, sitting in an instructive mid-
dle.

A regular (reg) is a serious, usually winning or break-even player who studies, knows ranges, and
is genuinely hard to exploit. The canonical regs are TAGs and good LAGs, balanced enough that
no crude counter prints against them. A recreational player (rec), also called a fish or whale (a
wealthy rec who plays big and loses big), plays for fun, makes large fundamental errors, and is
the source of essentially all the money in the game. Calling stations (the archetypal loose-passive
player), maniacs, and weak-tight players are recs.

The nit sits in a category of its own, easy to mis-file. A nit is not a juicy rec you can stack: they are
low-spew, disciplined and unwilling to pay you off, so you almost never win a big pot from them.
In that narrow sense they resemble a reg. Yet they are not hard to exploit, the defining property of
a true reg: their predictability lets you steal their blinds relentlessly and fold to their rare aggression at
almost no cost. You profit from a nit through a steady drip of uncontested pots, not by stacking them.
So rather than lumping disciplined nits in with TAGs and good LAGs as “regs,” give them their
own bucket, distinct from both the stack-donating recs and the genuinely hard-to-exploit regs.

Key idea

Poker is not a game you beat by out-thinking the best player at the table. It is a game you
beat by transferring money from recreational players to yourself faster than the other regs do. The
recs are the money supply. Everything else (position, aggression, archetyping) is in service
of extracting from them.

This reframes the whole enterprise. Against regs, your goal is mostly to avoid disaster: don’t spew,
don’t play big pots out of position, don’t try to out-level them, and stay balanced enough not to
be exploited. Against recs, your goal is to maximize extraction: isolate them preflop so you play
heads-up in position, target their specific leak (value-bet the station, trap the maniac, pressure the
weak-tight), and put as many chips in as their leak allows.

Practical consequences:

• Seat and table selection is the highest-EV skill in poker. Choose tables with recs and an
open seat to their left (so you act after them). Online, this means using the lobby andwaiting
lists deliberately; live, it means scouting tables and requesting moves. A mediocre player at
a great table beats a great player at a bad table.

• Isolate recs, avoid wars with regs. When a rec limps, raise to play heads-up in position.
When a reg 3-bets you out of position with a marginal hand, fold and wait for the rec.
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• Direct your aggression by target. Bluffs are for regs (who can fold) and for nits and weak-
tights specifically; value is for recs (who can’t). Pointing the wrong weapon at the wrong
target (bluffing the station, value-owning yourself against the nit) is the most common way
good players bleed.

17.5. A worked example: typing on the fly

You sit down at a 6-max online cash table, 100bb effective. After a few orbits your HUD shows
three relevant opponents, and you are in the cutoff with A♥J♠.

• Button: 21/18, 3-bet 6 over a decent sample. A textbook TAG / solid reg.
• Small blind: 48/4, 3-bet 1, fold-to-c-bet very low. A textbook calling station / rec.
• Big blind: 13/10, 3-bet 3, fold-to-3-bet 75%, low aggression factor. A nit.

You open to 2.5bb. Reasoning by target:

The station in the SB is the prize: if they call, you are in position against a player who will pay
off value and won’t bluff you. The nit in the BB is irrelevant to your decision; they fold almost
everything to a raise, and if they wake up with a 3-bet you simply fold A♥J♠ and move on. The
TAG on the button, acting behind you, is the only real threat: if they 3-bet, A♥J♠ in the cutoff is
a fold-or-occasionally-call, never a 4-bet bluff target, because a competent reg’s 3-betting range has
you dominated often enough.

Say the button folds and the station calls from the SB. Flop comes Q♦7♣3♥. The station checks.
The instinctive “always c-bet” reflex iswrong here, and the reason exposes a subtle trap: you cannot
deny equity to a player who does not fold. Equity denial only earnsmoneywhen a bet makes a hand
with outs lay down, and this opponent’s fold-to-c-bet is near the floor. Betting A♥J♠ (ace-high,
one overcard to the queen) folds out nothing and bloats a pot with a hand that is often behind
his pair-heavy calling range. The standard station exploit is the opposite: check back and control
the pot to realize your showdown equity. Ace-high has real value against him precisely because
he calls down with worse and rarely represents anything; let it reach showdown, where it beats
his missed draws, king-high floats, and worse ace-highs. Know its limit, though: ace-high loses to
every pair in his range, including underpairs (a bare 88 on this board has you beat). A small flop
bet gets called by worse ace-highs and the occasional float, but also by every pair, queens included,
so it is marginal value at best. Do not justify a bet as equity denial, a rationale that fails against a
non-folding range, and under no circumstances fire three barrels into a player who never folds. If
you turn an ace or jack you switch into pure value mode and bet every street, sizing up because
they will call. If you brick the turn and river, check it down and take your showdown; you do not
bluff a station off second pair.

Now replay the same handwith the seats swapped: thenit is in the SB, calls your open, and the flop
is that same Q♦7♣3♥. Here the calculus inverts. A nit who calls a raise and then check-raises this
dry flop is screaming a set or top pair with a strong kicker; your A♥J♠ is a clear fold to aggression.
If instead the nit check-calls the flop and then leads big into you on the turn, that too is a monster,
so fold. The nit hands you easy decisions: they only put real money in with real hands, so believe
them and lose the minimum.
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17. Player Typing: Nits, TAGs, LAGs, Stations, Maniacs

The lesson of the example is not the specific bet sizes. It is that the same A♥J♠ on the same board is
three different hands depending on who is in the pot. That is the entire payoff of player typing.

Drill

For one full session, do nothing fancy: assign every opponent to one of the six archetypes
within three orbits and write the label in a notebook (or, online, in your HUD note). For each,
write the single counter-strategy sentence (“value-bet thin, never bluff”; “steal blinds, fold
to raises”; “trap, don’t bluff, call light”). At session’s end, review showdowns: which labels
were right, whichwerewrong, andwhat tell or stat would have corrected themistake sooner?
Repeat across several sessions until typing becomes automatic. The goal is to make “who am
I playing against?” the first question you ask on every street, before “what is the GTO play?”

17.6. Pulling it together

Player typing is the bridge between the abstract theory of ranges and the concrete reality of the
person across the felt. The 2×2 grid of tight/loose and passive/aggressive gives you six durable
archetypes: the nit you steal from and never pay off; the TAG you respect and sidestep; the LAG
you tighten against and trap; the calling station you value-bet to death and never bluff; the maniac
you wait for and let hang himself; and the weak-tight player you pressure relentlessly. Online,
VPIP, PFR, their gap, and 3-bet frequency place a player on the axes, while aggression factor and
WTSD/W$SD separate the postflop-passive types (the station with high WTSD and low W$SD,
the nit with low WTSD and low aggression) from the genuinely aggressive ones, all within a few
hundred hands. Live, entry frequency, limping, sizing, showdowns, and reactions to aggression
reveal them in a few orbits.

But hold every label loosely. People are mixtures and they change gears, so a type is a hypothesis
you update with each new piece of evidence, never a certainty. And above all, keep the master
distinction in view: regs are obstacles to be avoided, recs are the reason the game is profitable.
Type every opponent, but type them in service of the one question that builds bankrolls: where is
the money, and how do I get it into my stack before the other regs do?
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18. Population Tendencies: How Live & Online
Pools Actually Play

By the end of this chapter you will be able to give any pool (live or online, cash or tournament) a default read,
then override it the moment a specific player gives you better information.

Game theory tells you how to beat a perfect opponent. This chapter tells you how to beat the
opponents youwill actually face. They are not perfect, and the gap between equilibrium and reality
is where your money comes from.

A solver assumes your opponentwill punish every imbalance you have. The $1/2 playerwho limps
in, calls your raise, and check-calls bottom pair to the river punishes nothing. He will, however,
hand you his stack once you understand how he is wired. This chapter is a field guide to real
poker pools: the live low-and-mid-stakes ecosystem, the online micro-and-low-stakes ecosystem,
and how their tendencies shift as stakes climb.

These are tendencies, not certainties. A population read is a prior, the assumption you carry to a
new table before anyone acts; themoment a specific player contradicts it, you trust the player. Treat
the percentages below as rough averages.

Key idea

GTO is your defense; population reads are your offense. Equilibrium play stops good players
from exploiting you; population tendencies tell you how to extract maximum value from the
flawed players in front of you. Against weak pools you should be deliberately unbalanced, and
that is correct play, not a leak.

18.1. Why Pools Deviate From Equilibrium

Equilibrium is hard. It means bluffing at uncomfortable frequencies, folding hands that feel strong,
calling with hands that feel weak, and balancing every line so you are unexploitable. Real players
don’t, for three reasons:

1. Loss aversion. Folding a made hand feels like defeat; bluffing into a big pot feels like throw-
ing money away. Most players resolve the discomfort by under-folding and under-bluffing.

2. Limited study. The median live player has never opened a solver; the median micro-stakes
online player has watched some content but applies it mechanically. Knowledge is shallow
and patchy.
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18. Population Tendencies: How Live & Online Pools Actually Play

3. Results orientation. Players remember the bluff that got caught and the fold that was right,
then over-correct. Their strategies follow emotional memory rather than expected value.

These forces are systematic: they push entire populations the same way, so the deviations are
predictable, and predictable mistakes are exploitable.

18.2. The Live Low/Mid-Stakes Pool ($1/2, $2/5)

Walk into any cardroom spreading $1/2 or $2/5 and you meet a remarkably consistent player. The
live low-stakes pool is the softest, most exploitable environment in poker, and its tendencies are
stable across continents.

18.2.1. The core profile: loose-passive

The defining trait is loose-passive: too many hands (loose), strength shown by calling rather than
raising (passive). The leaks compound. They reach flops with wide, weak ranges, fail to apply
pressure, and so realize equity poorly and leak value when they connect.

Assume this cluster of tendencies at a fresh live low-stakes table:

Tendency What it looks like Why it pays you

Love to limp Multiple limpers per orbit,
especially from early position

Pots go multiway; their ranges
are capped (no premium hands)
and face-up (easy to read)

Over-call preflop Call raises with dominated hands
(KJo, A7s, QTo)

They show up with second-best
hands postflop

Under-3-bet 3-bet only the literal top of range
(QQ+, AK)

A 3-bet is a beacon; see below

Over-call postflop “I’ll just see one more card”; call
down with marginal pairs

Your value bets get paid; your
bluffs do not

Under-bluff Big bets and raises are
overwhelmingly value

When they bet big, believe them

Hate to fold top pair Stack off with one pair on scary
boards

Set-mining and two-pair+ hands
print

Telegraph strength Physical and timing tells leak
their hand

Covered in the psychology
chapter; real and usable

18.2.2. Exploits that follow directly

Each tendency has a counter, and the counters are simple and rarely conflict.

Value bet relentlessly, and bigger than feels comfortable. Because they over-call and hate to
fold top pair, thin value bets get paid by hands a thinking player would fold. With top pair good
kicker on a dry board, bet three streets for full pot-sized value (heads-up or in a small pot; see the
multiway adjustment below). Getting called by second pair is exactly what you are betting for.
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Bluff far less than equilibrium. A balanced range fires plenty of bluffs, but you only bluff to fold
out better hands or deny equity, and the live pool does not fold. Cut triple-barrel bluffs (firing flop,
turn, and river) hard. Keep the ones with a real story, like a busted draw on a board where they
cannot have much, that can actually fold out air; abandon the rest. The default against a station (a
chronic over-caller) is to bet for value and give up with nothing. One carve-out: a strong draw is
not “nothing.” A flush draw or big combo draw still gets bet, but as an equity bet, since you have
raw equity and get paid when you hit, not as a fold-out bluff.

Respect their aggression. Because they under-bluff, a big turn or river raise from a passive live
player is almost always the nuts or close. A hero call that beats a bluff-heavy online reg is a disaster
against a live nit (an extremely tight, value-only player) who check-calls twice and then check-
raises the river. When a passive player suddenly turns aggressive, fold your bluff-catchers and
even some thin value.

Tighten up, then widen for value postflop. You don’t need to limp junk to play a soft game; you
profit by entering pots with hands that flop well multiway and out-playing weak ranges. Hands
that make strong top pairs, sets, and nut draws (suited broadways, pairs, suited aces) rise in value
because they get paid; speculative offsuit hands fall because you can’t bluff anyone off anything.

Adjust hard for multiway pots, the defining live structure. The advice so far assumes a heads-up
or small pot: three pot-sized streets with top pair, liberal continuation-bets (c-bets). But live pots
routinely go four- and five-way after a round of limps, and with more opponents the chance that
someone beats your one pair climbs steeply, so:

• Tighten your value-betting. Top-pair-good-kicker in a 4-5-way pot is often a one- or two-
street hand, or a check, not three barrels. Someone in a wide field frequently holds two pair,
a set, or a better kicker.

• C-bet far less. Fire into multiple players mainly with strong hands or real equity (draws),
not by default. More players, lower c-bet frequency.

• Essentially never pure-bluff into multiple stations. A bluff must now fold out every oppo-
nent, and at least one will look you up. Save bluffs for heads-up or three-handed pots.

• Lean harder on nutted hands. Sets, two pair, and nut draws win big multiway pots; their
value rises precisely because so much money piles in from second-best hands.

Common mistake

Trying to run a balanced, solver-approved strategy against a live low-stakes pool. You fire a
perfectly constructed triple-barrel bluff with the right blockers into a player who has never
folded top pair in his life. He calls. You did everything right and simply handed him your
stack. Against this pool, balance is a leak: lean into value, cut bluffs, and let them pay you off.

18.2.3. The 3-bet beacon

This is the single most reliable live read. In a pool that under-3-bets, a cold 3-bet from a non-
aggressive player is one of the most value-heavy actions in poker. A typical passive-player 3-bet
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range is something like QQ+, AK, and occasionally AQs/JJ, and that is all: no bluffs, no light
3-bets from the blinds.

The exploit: when a passive live player 3-bets, fold hands that are theoretically fine continues. You
open AJ from the cutoff; a 45-year-old who has played 12 hands in two hours 3-bets to 12bb from
the button. Fold. Your AJ is crushed: he has AK, AQ, or an overpair almost every time. A solver
defends some AJs here, but it is wrong about this opponent, who has no bluffs.

The flip side: when you 3-bet for value against this pool, size up. They call 3-bets with dominated
hands (AJ vs your AK, KQ vs your AK) far too often, so a larger 3-bet builds the pot you want.

18.3. The Online Micro/Low-Stakes Pool

Now change environments. The online micro-stakes pool (the smallest cash stakes and low-buyin
multi-table tournaments, orMTTs) differs because themedium selects for different players. Online
playersmulti-table, useHUDs (heads-up displays of real-time opponent stats), watch content, and
play far more hands per hour, so even weak players have absorbed more “correct” patterns, often
mechanically.

18.3.1. The core profile: tighter and more aggressive

Compared to live, the online micro pool is tighter preflop and more aggressive across the board.
Expect more 3-bets, more c-bets, more barrels, and fewer limps. The archetype is the ABC reg:
competent, straightforward, slightly too honest, knows standard lines but doesn’t deviate or exploit.
Not a station, not a maniac; a recognizable, beatable, by-the-book game.

Typical online micro-stakes defaults:

• Open-limping is rare and usually marks a weaker recreational player (treat an online limper
like a live fish: face-up and exploitable).

• 3-bet frequencies run higher than live, with some light and polarized 3-bets. Polarized
means the range splits into strong value and bluffs with little in between, and it shows up
especially from regs in the blinds and late position.

• C-bet happy on the flop, often firing a small c-bet too often, then giving up on the turnwhen
called. This flop-bet/turn-give-up pattern is among the most exploitable online tendencies
there is.

• Over-fold to later-street aggression. Unlike live stations, many online regs are too honest
and fold correctly sized turn and river bets, so your bluffs work more than they do live.

• Face-up bet-sizing. Mechanical players bet small with marginal hands and big with strong
ranges, or the reverse, in patterns you can learn.

• The big blind over-folds to steals at some stakes and over-defends at others. Read the
actual stat.
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18.3.2. Exploits that follow

The online pool inverts several live exploits, which is why youmust knowwhich pool you are in.

Bluff more than you would live, with a real story. Because online regs over-fold to turn and river
pressure, the double- and triple-barrel that fails live succeeds here. Float their flop c-bet in position
(acting after them) with backdoor equity and take it away on the turn when they check; they c-bet
too wide and have nothing to continue with. Attacking this flop-bet/turn-give-up pattern is a
primary win-rate driver against ABC regs.

Don’t pay off the honest player. Themirror image: when a straightforward reg fires three streets or
check-raises the turn, his range is farmore value-heavy than a tricky high-stakes player’s. ABC runs
in both directions, so respect that aggression and fold bluff-catchers more than a solver suggests.

Attack the blinds and 3-bet more. Tighter opens and over-folded big blinds (where the data sup-
ports it) make a wider, more aggressive steal-and-3-bet game pay. 3-bet light against a reg who
opens too wide from the button and folds too much to 3-bets, a leak you confirm with his fold-to-
3-bet stat.

Use a HUD, but read the population first. The big online edge is data. Even before a meaningful
sample on a player, population stats give you a prior. The next section covers them.

Key idea

The biggest live-vs-online inversion is bluffing frequency. Live low stakes: under-bluff, be-
cause they don’t fold. Online micro stakes: bluff at or above equilibrium in the right spots,
because ABC regs over-fold to sustained turn and river pressure. The same hand on the same
board can demand opposite play, because the population differs.

18.4. Reading the Stats: A Population HUD Primer

Online, tendencies become numbers. You don’t need a player’s history to start; the population sits
in a typical range, and deviations from it are your read. The headline stats and their rough ranges
at micro/low stakes:

• VPIP / PFR (voluntarily putmoney in pot / preflop raise): formatmatters. A solid 6-max reg
runs roughly 20–24 / 17–21; a solid full-ring (9-handed) reg sits a few points tighter, around
15–18 / 12–15, because the extra players ahead demand a tighter opening range. Recreational
players run much higher VPIP with a big gap (e.g., 35/8), and that gap is the fish detector:
wide VPIP, small PFR, loose-passive, online or live.

• 3-bet %: regs typically 6–10%; under ~4% is a nit whose 3-bets you fold to, over ~12% is
light-3-betting you can flat or 4-bet wider against.

• Fold to 3-bet: around 55–65% is typical; above ~70%, 3-bet him relentlessly as a bluff.
• C-bet flop: many regs run high, 60–75%+; pair a high flop c-bet with a low turn-barrel num-

ber and you have found the flop-bet/turn-give-up leak.
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• Fold to flop c-bet / Fold to turn barrel: a high fold-to-turn confirms the over-folding honest
player you can barrel.

Anchor the over-/under-fold reads to a number. “Live pools under-fold, online regs over-fold”
is only actionable once you know the correct fold frequency. Use minimum defense frequency
(MDF): facing a bet, the defendermust continue often enough that a pure bluff cannot profit, where
MDF = pot / (pot + bet). Against a pot-sized bet that is 1 / (1 + 1) = 50%, so a balanced defender
continues with roughly half his range. Now the deviations have a yardstick:

• The live station defends well above 50%, calling pot-sized bets with far more than half his
range. Don’t bluff him; punish the over-defense with thin value and larger sizes. Every extra
hand he peels with is a worse hand paying you off.

• The over-folding online reg defends below 50%, foldingmore than half to sustained pressure.
That under-defense is what a bluff exploits, so barrel him at pot-sized pressure. Each point
he folds beyond 50% is a point of profit for your air.

Exact numbers vary by site, stake, format, and era; treat them as rough priors until a real sample
on the individual accumulates.

Common mistake

Acting on a tiny HUD sample as if it were destiny. You see “Fold to 3-bet: 100%” and shove
your whole stack of bluffs, over a sample of three hands. The number is noise. Until you have
a meaningful sample (dozens of relevant spots, not three), lean on the population prior, not
the individual stat. Big numbers from small samples are themost expensivemistake in online
poker.

18.5. Tournament Pools: ICM-Driven Tendencies

Everything above describes cash pools, where every chip is worth its face value and a lost stack is
simply rebought. MTTs and satellites add a force cash games lack, the Independent Chip Model
(ICM), which bends behavior on top of the cash leaks already covered. Tournament fields are
packed with recreational players, so the deviations are large and predictable.

• Bubble over-folding. As the money bubble and each pay jump approach, busting is catas-
trophic for a short or medium stack, so the population folds far too much, much wider than
chip-EV or even ICM would justify. Apply relentless pressure: open and re-steal aggres-
sively, and shove or apply chip-EV-plus pressure into players who cannot call without risk-
ing their tournament life. A big stack at the bubble is devastating precisely because everyone
else is hoarding.

• Satellite hyper-nittiness. In satellites, where a band of finishers all win the same seat and
chips above the bubble are worthless, this goes to the extreme: once comfortably in, any
meaningful risk is a mistake, so the population folds almost everything. When you cover the
table and cannot bust, steal the locked-in stacks’ blinds freely. And once safely in yourself,
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never gamble: a stack already in the seats has nothing to win by calling and everything to
lose.

• Loose-early / tight-bubble shift. The same player is two opponents over the course of a
tournament. Early, with deep stacks and no ICM pressure, he plays loose and splashy, like
a soft cash game, so value-bet and let him pay off. As the bubble and final-table pay jumps
loom, that same field clamps down. Read the stage, not just the seat.

• Push/fold errors. Short-stacked play is a near-solved push/fold problem, but the population
errs both ways: open-shoving too tight from late position, and calling shoves too loose from
the blinds (or too tight under ICM). Know the correct shove/call ranges for the stack depth
and you beat players who are guessing.

Again, form the prior from the structure (cash vs. MTT, early vs. bubble, regular vs. satellite), then
update on the individual.

18.6. How Tendencies Shift With Stakes

Pools are not static across the ladder. As stakes climb, the systematic leaks shrink and shift, and
your exploits must move with them.

Live $1/2 → $2/5 → $5/10. The loose-passive core softens gradually. $1/2 is the wildest, most
limp-and-call-heavy game. By $2/5 a few competent regs mix in with recreational money; the pool
still under-bluffs and over-calls, but the better players start 3-betting and barreling. By $5/10 and
up you face semi-pros who fold top pair sometimes and occasionally bluff-raise, so pure value-bet-
and-give-up stops being enough and balance starts to matter against the regs. You still hammer
value against the recreational players, who exist at every live stake.

Online micro → low → mid. Micro is full of ABC regs and recreational players; the flop-bet/turn-
give-up leak is rampant and blind steals run free. As you climb, regs plug leaks, 3-bet and 4-bet
ranges get properly polarized and balanced, over-folding to barrels disappears, and reads converge
toward equilibrium. By mid stakes the population edge shrinks, and you earn more from solid
fundamentals and table selection than from any single dominant exploit.

Rake compounds the exploit at the bottom of the ladder. A second reason the lowest stakes
reward the tight, value-heavy style this chapter prescribes has nothing to do with how opponents
play: rake. At live $1/2 and online micro, the house’s cut is enormous relative to the pot. A few
dollars dragged from a $30 pot, or a cap of a few big blinds, is a punishing tax when the pots are
small. High relative rake penalizes exactly themarginal action a soft pool tempts you into: limping
in to “see a flop,” calling raises with speculative offsuit junk, and chasing thin spots whose edge is
smaller than the rake bite. It rewards a tighter preflop range and value-oriented play, where your
edge per pot is large enough to clear the tax. This points the same way as the loose-passive exploit,
so the two effects stack. As stakes climb, rake shrinks proportionally (the cap is a smaller fraction
of a bigger pot), the drag eases, and more marginal, speculative play becomes defensible on its
own merits.

The through-line: lower stakes mean larger, more uniform leaks and more aggressive exploita-
tion; higher stakes mean smaller, more individual leaks and play closer to GTO with targeted
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deviations. What travels is the process, forming a population prior and then updating on the spe-
cific player, not any single hard-coded adjustment.

18.7. Worked Example: Same Hand, Two Pools

You hold A♠Q♠ in the cutoff. You open to 2.5bb (online) or to 3x plus a limper’s worth (live).
The big blind calls. The flop comes Q♥7♦2♣, top pair top kicker on a dry, static board. You c-bet,
villain calls. The turn is the 4♠. You bet again, villain calls. The river is the J♣, leaving the board
Q♥7♦2♣4♠J♣ with no flush completed.

Live $1/2, villain a passive recreational player. Bet the river, and bet big: pot-sized. His calling
range sorts into two buckets.

Worse hands that pay off a big bet, the bulk of his combos:

• KQ, QT, and other weak queens like Q9s, every pair of queens with a kicker worse than your
ace. On the river these are still one pair and they cannot fold.

• AQ, which now chops with you.
• Middling pairs he peeled with, 99 and 88, plus a stray 7x such as A7s, which is just a pair of

sevens, not a set. Nothing about A7s ever improved; the 4♠ and J♣missed it entirely.

Against this whole bucket you are pure value.

Hands that actually beat you, far fewer, and the ones a passive station tends to flat with rather than
raise:

• Sets he already had. 77 and 22 both flopped a set on Q♥7♦2♣ and have crushed you since
the flop; by the same set-mining logic, a rec flats both pairs preflop hoping to spike exactly
this. (Only 44 makes a set on the turned 4♠, and JJ on the river J♣.)

• Top set, QQ. Rare, since you and the board hold two of the four queens, but a passive BBwill
sometimes flat queens preflop rather than 3-bet, so it lives in his river range.

• QJ, a worse queen until the J♣ rivered him two pair.

That is the realistic core of hands that beat you, and notice how thin it is.

The math says bet big. The worse-hands bucket dwarfs the beating bucket in raw combinations,
he cannot fold a queen, and on the rare occasions he holds a set, two pair, or QQ he flat-calls rather
than raises. You are not bluffing; you have a hand, and the only question is the largest size he will
call.

Had he check-raised the turn instead, you would slam on the brakes: a passive live player who
check-raises has a set or two pair almost without exception, and your one pair is a fold despite its
strength. Believe the under-bluffer.

Online micro, villain an ABC reg. He flat-called the flop and turn, so by population pattern he
holds a queen with a worse kicker (KQ, QJ, QT) or a pair he is curious about (99, 88, possibly a
7x). The J♣may havemade QJ two pair, so over-pumping the river can run into a now-better hand.
Bet for value at a more moderate size, one his bluff-catching queens will call while protecting you
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against the occasional two-pair check-raise. If he raises, an honest reg’s raise is value-weighted, so
fold the bluff-catcher portion of your range that arrived here. The runout is identical to the live
example; only the population, and therefore the play, has changed.

Drill

For your next five sessions, before each one write a one-line population prior for the pool you
are about to play: live or online, the stake, and the three tendencies you expect (e.g., “live $2/5:
over-calls flop, under-3-bets, won’t fold top pair”). During the session, tally every time the
readwas right and every time a specific player broke it. Afterward, review: did you exploit the
confirmed tendencies hard enough, and did you override the prior for the players who broke
it, or stubbornly stick to the population read when the individual was telling you otherwise?
The goal is to make “prior, then update” an automatic reflex.

18.8. Putting It Together

The professional’s mental model is a two-layer stack. The bottom layer is the population prior,
the read you assign the instant you sit down, before anyone has earned it. The top layer is the
individual update, the evidence a real player gives you, which always overrides the prior. Most
of your edge in soft games comes from the bottom layer, from a strategy tuned to the population’s
real mistakes rather than to a hypothetical perfect opponent. The pool tells you where to start; the
player tells you where to end up.

Summary

• Live low stakes is loose-passive: maximize value, bet bigger, cut bluffs hard, and respect
rare aggression.

• Online micro is tighter and more aggressive: attack the flop-bet/turn-give-up pattern
and bluff the over-folders, but don’t pay off honest aggression.

• Multiway pots and high relative rake at the bottom of the ladder both reward a tight,
value-heavy game.

• Tournaments add ICM: punish bubble and satellite over-foldingwith relentless pressure
from a covering stack.

• As stakes climb, leaks shrink and individualize; lean on fundamentals, table selection,
and targeted reads.

• Always start from the population prior, then override it the instant a specific player
contradicts it.
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19. HUD Stats & Online Reads

By the end of this chapter you will be able to read a HUD’s core stats, judge when your sample is large enough
to trust each one, and convert any single number into a concrete preflop or postflop adjustment.

Live poker gives you a face, a voice, a trembling hand, the way a stack gets cut for a bet. Online
poker takes all of that away and replaces it with something colder and, in the right hands, far more
powerful: data. Where tracking is permitted, every hand your opponent plays at your tables can
be recorded, aggregated, and projected back onto the felt as a small panel of numbers floating
beside their name. That panel is aHeads-UpDisplay, or HUD, and learning to read it is the online
equivalent of learning to read a face, with one advantage: the numbers do not bluff, do not get
tired, and do not vary with the lighting.

This chapter is about turning that data stream into decisions. We will define the core statistics,
give the typical value ranges that separate a tight player from a loose one and a passive player
from an aggressive one, and, most importantly, turn each stat into a concrete exploit. We will be
disciplined about sample size, because a HUD is most dangerous when it confidently displays
a number built from nine hands. We close with the parts of online reading that never reach the
database at all: timing tells, note-taking, and the information-management problem of playing six,
twelve, or twenty-four tables at once.

AHUDdoes not replace the thinking in the rest of this book; it is a hypothesis generator. It tells you
where an opponent is likely to deviate from a sound baseline, and the surrounding exploit chapters
tell you what to do about it. Reads online remain probabilistic. A 70% fold-to-c-bet means he folds
most of the time, not every time, and the one hand he doesn’t fold is no evidence the HUD was
wrong.

19.1. What a HUD actually is

Tracking software (the major desktop trackers and their equivalents) imports the hand histories
your poker client writes to disk and stores them in a database. The HUD is the live overlay: as you
play, it queries that database for each opponent and displays their stats in real time. Critically, a
HUD only knows hands it has seen. If you have 40 hands on a player, every number on screen is
computed from those 40 hands. There is no shared database of all players; you are reading your
own sample of this one.
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HUDs are site-dependent: many sites in 2026 ban or defeat them

A HUD is only available where the operator permits it. A growing number of modern sites
prohibit third-party tracking software outright, and many use anonymized tables that strip
screen names and reset opponent identities every hand. On those sites, with no persistent
history to mine and no stable name to attach a sample to, none of this chapter’s real-time
machinery exists. Where live stats are unavailable, the work shifts to post-session database
review (where the site still lets you export your own histories) and to in-game observational
reads: tracking ranges, sizing, and tendencies yourself over a session, plus the timing tells
and seat-selection logic below. Read this chapter in two modes, then: as a literal manual for
HUD-legal sites, and as a checklist of what to watch for and remember on sites where the only
database is your attention.

Most stats are percentages of the opportunities to take an action, not of all hands dealt, and that
distinction governs how fast a stat becomes trustworthy. It bites hardest on the action-conditional
stats. A 3Bet of 7% does not mean “he 3-bets 7% of all hands”; it means “on 7% of the hands where
he faced an open and could 3-bet, he did.” The same holds for C-bet (counted only when he was the
preflop raiser and saw a flop), Fold-to-3Bet, Fold-to-C-bet, and the rest. Each has a far smaller
denominator than the hands dealt, which is why they stabilize slowly. VPIP is the exception: a
player can voluntarily put money in on essentially every hand, so its denominator is effectively all
hands, and it stabilizes fastest of any stat. We return to this denominator question below.

19.2. The core stats

The art lies not in memorizing every stat a tracker can compute (there are hundreds) but in choos-
ing a compact, high-signal layout and knowing each number cold. Below are the workhorses. The
value ranges given are typical archetypes for full-ring and 6-max online cash; treat them as rough
population landmarks rather than laws. Live games and micro-stakes pools run looser and more
passive; high-stakes regulars cluster tighter and more aggressive.

19.2.1. Preflop: how often and how hard they enter

VPIP (Voluntarily Put In Pot). The percentage of hands where the player put money in by calling
or raising (posted blinds don’t count). This is the master dial of looseness.

• Very tight (“nit”): ~12–17%
• Solid 6-max reg: ~20–26%
• Loose / recreational: ~30–45%+

PFR (Pre-Flop Raise). The percentage of hands raised preflop. Read it together with VPIP, never
alone.

The VPIP/PFR gap is the single most informative preflop read you have:
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VPIP / PFR Profile What it means

22 / 19 Tight-aggressive (TAG) Tight range, almost always
raised; the standard tough reg

16 / 3 Passive nit / “calling nit” Enters rarely, and mostly by
calling: limps and flat-calls

40 / 8 Loose-passive (“fish”) Plays everything, raises little; the
classic recreational

38 / 31 Loose-aggressive (LAG) Wide and aggressive; dangerous
and high-variance

Read the gap and theVPIP level as two separate dials. The gapmeasures howoften they raise rather
than merely call the hands they choose to play, which is their preflop aggression. The VPIP level
separately tells you tight versus loose. A small gap on a low VPIP (e.g., 22/19) is a tight-aggressive
reg, while the same small gap on a high VPIP (e.g., 38/31) is a loose-aggressive LAG: identical
gap, opposite players. A large gap of 20+ points (e.g., 35/10) marks a caller regardless of VPIP,
someone who sees a lot of flops with a wide, weak, face-up range because they enter by limping
and flat-calling.

Read the 16/3 “nit” row carefully, because the label hides a distinction the player-types chapter
draws sharply. A 16/3 line (tight VPIP, almost no raising) is really the passive live rock, who enters
mostly by limping and flat-calling. It is not the tight-aggressive online nit, which raises its narrow
range and so shows a small VPIP/PFR gap (e.g., 12/9) like a TAG, turning passive only postflop.
What exposes the modern nit is the postflop stats (low AF, low WTSD), not the preflop gap.

3Bet. The percentage of times the player re-raised a preflop open. Typical regs sit around 6–10%.
A 3Bet under ~4% means their reraises are nearly all premiums (fold unless you have a real hand),
while 11%+ signals a light, aggressive 3-bettor whose range is full of bluffs you can call or 4-bet
wider against.

Fold to 3Bet. How often they fold their open to a 3-bet. Around 50–60% is normal. Above ~65%
they surrender too often, so 3-bet them light relentlessly. Below ~40% they defend their opens
stubbornly, so 3-bet for value and cut the bluffs.

Steal (open-raising from the cutoff, button, or small blind when folded to) and Fold BB to Steal
are the blind-battle pair. First, the top-line blended Steal number averages the tighter cutoff in with
the wider button and small blind, so it readsmaterially lower than any single position: a solid reg’s
blended Attempt-To-Steal sits around 30–40%, which is not a sign he is passive in the blinds. That
matters because the thresholds below are position-specific to the button, not blended. A button
steal of ~45–50% is the standard, solver-approved opening frequency when folded to, so a reg in
that range is not exploitable; over-adjusting against it (defending or 3-betting toowide) only bleeds
money. Only a button steal well above that baseline, call it north of ~55%, flags a genuine over-
stealer attacking your blinds, read positionally from the button line in the popup. When his button
steal is that high and your read says he folds to 3-bets, attack his blinds relentlessly. Conversely, a
Fold BB to Steal above ~75%marks a big blind you can open-raise wider against from late position
with near-impunity.
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19.2.2. Postflop: aggression and showdowns

C-bet (flop continuation bet). How often, as the preflop raiser, they bet the flop. The population
baseline is roughly 55–70%. The more useful partner stat is the opponent’s Fold to C-bet, where
around 40–55% is typical. A fold-to-c-bet of 60%+ means you can c-bet any two cards profitably
on the flop. Whether to fire again is a separate question that depends on his turn fold-to-second-
barrel and the card that came, not on the flop number, since a player who over-folds flops can still
be sticky once he has called one bet. Under ~35% fold-to-c-bet means stop bluffing the flop and
value-bet relentlessly, because he calls down light.

Aggression Factor (AF) and Aggression Frequency (AFq). Two ways to measure postflop ag-
gression.

• AF = (bets + raises) / calls. A purely descriptive ratio: ~1 is passive (a calling station), ~2–3
is balanced-to-aggressive, 5+ is a maniac. Because AF is distorted by a few big calls, read it
cautiously.

• AFq = (bets + raises) / (bets + raises + calls + folds), expressed as a percentage. The detail
that trips people up is that folds count toward the denominator, not just calls. (Checks are
excluded, which is why the balanced band is the familiar checks-out ~35–50%.) That inclu-
sion of folds is exactlywhy a balanced aggressor lands in the ~35–50%band rather than above
50%: if youmistakenly compute (bets + raises) / (bets + raises + calls) and drop folds, a nor-
mal player looks like 50–66% and you over-read everyone as a maniac. Under ~25% (folds
included) is genuinely passive. AFq is more robust than AF and easier to compare across
players.

A low-AF/AFq player firing a second barrel is rarely bluffing, so believe him. A high-AF player
betting means much less.

WTSD (Went To ShowDown). Of flops seen, howoften the player reached showdown. The bound-
aries are: normal is ~25–30%, 30–33% is leaning stationy, and 33%+ is a clear station who chases
and calls (value-bet thin, bluff almost never). Low WTSD (~20%) folds too much postflop, so
barrel him off marginal hands.

W$SD (Wonmoney at ShowDown). Of showdowns reached, how often they won the pot. Typical
is ~48–54%. Read it againstWTSD: a playerwith highWTSDand lowW$SD is getting to showdown
with garbage (a true station, so value-bet hard); a player with low WTSD and high W$SD only
shows down the nuts (their showdowns are strong, but they fold so often earlier that you can bluff
their non-showdown lines).

Key idea

Stats hunt in pairs. VPIP is meaningless without PFR. Fold-to-c-bet matters because it sits
next to your ability to c-bet. WTSD only makes sense beside W$SD. A single number is a
rumor; a pair of numbers is a read. Train yourself to glance at the partner stat before you act.
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19.3. Sample size: which stats you can trust, and when

This is where most HUD users lose money. Every stat needs a different number of hands before
it means anything, because each has a different denominator and a different natural frequency, as
the hierarchy below shows.

A practical hierarchy of how quickly stats become trustworthy:

Stabilizes Stats Rough usable sample

Fast VPIP, PFR ~30–50 hands for a useful read;
~100 to trust

Medium Steal, C-bet, Fold to C-bet a few hundred hands
Slow 3Bet, Fold to 3Bet, WTSD, W$SD,

AF
many hundreds to low thousands

Very slow Turn/river-specific,
fold-to-double-barrel, check-raise

rarely trustworthy from
in-session play alone

The reason is opportunity frequency. You can see 80 hands against someone and have observed
zero of their 3-bet opportunities that they chose to act on, leaving 3Bet displaying a misleading 0%
or a wild 33% off one attempt. Postflop stats are worse: a player must (a) see a flop, (b) be in
the right role, and (c) face the right action, so a “Fold to Turn C-bet” stat needs an enormous raw
sample before its denominator is large enough to mean anything.

Common mistake

Acting on a small-sample postflop stat as if it were gospel. “His fold-to-c-bet is 100%, I’ll
barrel,” over all four opportunities. That is not a read; it is noise. Below a usable sample, fall
back on population defaults (the previous chapter) and your range reading, and let the HUD
only break ties. Configure your tracker to gray out or hide stats below a minimum sample, so
a confident-looking 0% or 100% cannot tempt you.

19.4. Turning each stat into an exploit

A HUD number is worthless until it changes a decision. Here is the translation table. Each row
reads “when you see this, do that.”

The break-even fold% behind every fold-equity exploit

Every “they over-fold, so bet/open any two” row rests on one piece of arithmetic. As a pure
bluff, a bet of fraction f of the pot needs the opponent to fold more than f / (1 + f) of the time
to show a profit:

• 1/3-pot needs folds > 25%
• 1/2-pot needs folds > 33%
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• 3/4-pot needs folds > ~43%
• pot-sized needs folds > 50%

So “60%+ fold-to-c-bet → c-bet any two” clears even a pot-sized bet’s 50% bar with room to
spare, and a small 1/3-pot c-bet only needs a 25% fold rate to profit. That is why a middling
fold-to-c-bet still gets exploited by a small bet.
For a resteal (a light 3-bet, a squeeze, a blind-defense raise), risking R to win the existing pot
P needs folds > R / (R + P). The worked example below 3-bets to 8bb to win roughly 4bb
already in the middle, so it needs folds > 8 / (8 + 4) = 66.7%, which the villain’s 68% Fold-to-
3Bet read just barely clears. Plug in your own sizing and you can generalize every row here
to any bet size rather than trusting the thresholds on faith.

Read Likely leak Your exploit

High Fold to 3Bet (65%+) Opens wide, folds to pressure 3-bet light relentlessly, especially
in position; weight toward
non-value blockers

Low Fold to 3Bet (<40%) Defends opens stubbornly 3-bet only for value; flat your
bluffy hands instead

High Fold to C-bet (60%+) Over-folds flops C-bet any two on dry boards;
double-barrel scare cards

Low Fold to C-bet (<35%) Floats and calls light Cut bluff c-bets; value-bet thinner
and bigger; give up turns with air

High WTSD + low W$SD Calling station Value-bet relentlessly (thin and
large); never bluff multi-street

Low WTSD (~20%) Over-folds postflop Barrel multiple streets; attack
with air on later streets

High Steal (BTN 55%+, above the
~45–50% GTO baseline)

Attacks your blinds wider than
standard

Defend wider; favor 3-betting
from the blinds over flatting (you
are out of position, OOP, so you
cannot float in position against
the stealer)

High Fold BB to Steal (75%+) This one big blind surrenders Widen your steal from the button
and SB; from the CO you still
face the button and SB behind, so
widen but do not open literally
any two on one BB’s fold rate;
size down to risk less

Passive AF/AFq (AFq <25%) Bets/raises only with it Fold to their aggression; bet your
medium hands for value without
fear of a raise

High 3Bet (11%+) Light, bluffy reraiser Call wider in position; 4-bet (or
4-bet bluff) more; flat and let
them barrel

Big VPIP/PFR gap (e.g. 35/8) Loose-passive caller Value-bet wide and thin; almost
never bluff; isolate their limps
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Key idea

The two highest-EV HUD exploits at most stakes are dead simple: against high-fold-to-c-bet
players, bet more; against calling stations (high WTSD, low W$SD), bluff less and value-bet
more. You do not need fifteen stats to crush a typical online pool. Find the stations and stop
bluffing them; find the over-folders and never stop betting.

19.5. Popups, color-coding, and notes

The main panel should hold only a handful of stats. Clutter slows you down and, across many
tables, costs you decisions. Everything else lives one click away.

Popups are the expanded stat windows you open by clicking a player’s HUD. This is where the
positional and street-specific breakdowns live: 3Bet by position (someone 3-bets 3% from early but
14% from the button, a very different read than the blended number), c-bet by board texture, fold-
to-turn-barrel, check-raise frequency. Before a big decision, pause and open the popup; the blended
top-line stat hides exactly the asymmetries that matter.

Color-coding turns the database into an instant gestalt. Configure your tracker to tint a player’s
name or stat by value: red for high VPIP (recreational target), blue for tight-aggressive regs, a
bright background for very high VPIP. The goal is that on a fresh table you can spot the fish before
you read a single number. This is invaluable for table and seat selection. You want the loose-
passive money on your right, so you act after it, and ideally the dangerous LAG on your right as
well, so you have position on the aggression. The seat to avoid whenever you can choose is an
aggressive player on your immediate left, who acts after you and can punish your opens with in-
position 3-bets and floats. Aim to have the aggression sitting on your right, where your position
neutralizes it.

Notes are where you store everything a stat cannot capture, and over time they become more valu-
able than the HUD itself. Good notes are specific and behavioral, not vague:

• Bad note: “bad player.”
• Good note: “Limp-called UTG with KQo 100bb, stacked off top pair on K-high turn-checked

board. Overvalues top pair, no check-raise bluffs.”
• Good note: “Min-3bets only AA/KK so far (3 of 3). Over-folds turn to second barrel on

broadway cards.”

Tag the showdowns that surprised you and the sizing tells you observed. A standardized short-
hand (e.g., “L/C” for limp-call, “OF-T” for over-folds turn) keeps notes fast enough to take mid-
session. Notes outlast samples: a stat decays toward the population mean over months of pool
churn, but “stacks off light, no bluffs” is a behavioral truth that holds.
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19.6. Online timing tells

The HUD is your structural read; timing is your real-time, hand-specific read. Online players
reveal information through how long they take to act, and most of it is involuntary. Treat timing
tells exactly like live physical tells: probabilistic, opponent-dependent, and worth far more against
recreationals than against multi-tabling regs whose timing is contaminated by their other tables.

General patterns at typical online tempo (calibrate to the player and remember that auto-time-bank
clicks and lag distort everything):

• Instant check. Usually weakness or disengagement. He clicked check-fold or pre-selected
“check” and has given up on the hand. A bet often takes it down.

• Instant call. Frequently a draw or a medium-strength hand that wants to continue but had
nothing to think about. A snap-call rarely contains a monster, since a monster considers
raising, which takes time.

• Instant bet / snap-bet. Often a pre-planned action: a made hand following through, or a
draw firing a bet it decided on the previous street. Less likely to be a tank-and-bluff.

• The long tank, then bet. Genuinely polarized (a strong value hand or a bluff, rarely any-
thing in between) and player-dependent. Against thinking regs a tank-then-large-bet can be
a real value hand weighing its sizing; against recreationals a long delay then a big bet skews
toward strength. (“Hollywooding,” or exaggerated hesitation, is rarer online than live but
does exist.)

• The long tank, then check. Often a real decision between betting and checking a medium
hand, i.e., a genuinely marginal holding. Frequently exploitable by betting.

• Delay then minimum-size bet/raise. A min-bet or min-raise that arrives after a pause usu-
ally means distraction, genuine uncertainty about sizing, or a multitabler reflexively clicking
the smallest button to keep the hand cheap while another table demands attention. It is not
a disconnect: a timed-out client never min-bets.

• A timeout that auto-checks or auto-folds. A disconnected, sat-out, or fully distracted player
whose client took the default action when the clock expired. This produces a check or a fold,
never a min-bet. Flag it as possible disengagement, but do not over-read a single instance.

Common mistake

Reading timing tells off a multi-tabling regular. A grinder on 12 tables tanks because another
table demanded a decision, not because your spot is hard. His timing is noise. Timing tells
are sharpest against players clearly on one or two tables and emotionally engaged, such as
the recreational who just lost a big pot and is now taking three seconds to hero-call. Weight
the read by how likely the delay is about your hand.

19.7. Information management while multitabling

A HUD is a firehose. At one table, you can read every popup and think deeply. At twelve or
twenty-four tables, the constraint is no longer information but attention, and the skill becomes
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triage.

Principles for staying sane and profitable across many tables:

1. Minimal main panel. Six to eight stats, no more: VPIP, PFR, 3Bet, Fold-to-3Bet, C-bet, Fold-
to-C-bet, WTSD, and a steal stat cover most decisions. Everything else lives in popups for the
rare deep spot.

2. Color-code so reads are pre-attentive. When tables are popping, you cannot read numbers
on all of them. Colors let you classify a table at a glance (fish present? regs only?) and decide
where to invest attention.

3. Table-cap honestly. Add tables only up to the point where yourworst decisions are still good.
Most players are more profitable on fewer tables than ego admits; volume that degrades your
win rate below break-even is negative volume. The marginal table that turns a thoughtful 3-
bet-or-fold spot into a reflexive fold is costing you more than it earns in rake-back.

4. Triage by pot size and difficulty. Let the small, standard spots play fast and near-default;
spend your scarce thinking time on the big pots and the close decisions. A stack-off decision
deserves a popup and a pause even if four other tables are blinking.

5. Use the time bank deliberately. It exists for exactly the big-pot, multi-tabling collisionwhere
two tables demand a real decision at once. Burning a few seconds of time bank on the pot
that matters is correct; do not let table count force a snap-fold in a stack-off.

6. Default to sound baseline strategy. With limited attention, your fallback is not “guess” but
the GTO-leaning, population-aware baseline from the earlier chapters. The HUD refines that
baseline only where a strong, well-sampled read justifies the deviation. The baseline does
the bulk of the work; exploits add a smaller edge on top.

19.8. Worked example: assembling a read

You are 100bb deep in a 6-max online cash game. It folds to the cutoff, who opens to 2.5bb. You
are on the buttonwith A♦J♦. Before you act, you read the cutoff’s HUD: VPIP 29 / PFR 22, 3Bet 7,
Fold to 3Bet 68%, Fold to C-bet 41%,WTSD 31,W$SD 47, built over ~600 hands. At that volume the
VPIP/PFR pair is genuinely trustworthy and the c-bet stat is solid. Be honest about Fold-to-3Bet,
though: at 600 hands it rests on only ~15–20 actual fold-or-not observations, so the exact 68% is
noisy (a 95% interval runs roughly ±20 points). What it tells you reliably is the direction: he folds
clearly more than half the time to a re-raise. That is enough to act on. WTSD/W$SD are getting
there but still soft.

A 29/22 cutoff opens a fairly wide, aggressive range, wider than a nit, so A♦J♦ is comfortably
ahead of it and a clear continue. The decisive number is Fold to 3Bet 68%, a glaring leak. A♦J♦
also carries blocker value, since an ace and a jack remove some of the hands (AJ, AA, JJ, AK, AQ)
that would continue against a 3-bet.

Decision: 3-bet to ~8bb. Risking 8bb to win the ~4bb already in the middle, our break-even fold
requirement is 8 / (8 + 4) = 66.7%, and his ~68% fold rate just clears it. So even before counting
our equity when called and our blockers, the 3-bet is at worst break-even as a pure steal and clearly
+EV once they are counted.
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The margin is thin, so be precise. At the headline 68%, the pure-steal portion is essentially break-
even: 0.68 × 4 − 0.32 × 8 ≈ +0.16bb. But if the true number is only 60%, the pure-steal EV turns
negative: 0.60 × 4 − 0.40 × 8 = −0.8bb. So what rescues a noisy 68% that might really be 60% is
not the fold equity. It is that A♦J♦ is not a pure bluff: its equity when called, its A/J blockers to
his continuing range, and our in-position realization are worth comfortably more than that ~0.8bb
shortfall, dragging the play back to clearly +EV. That cushion is not unlimited. At a true 50% the
pure-steal EV is 0.50 × 4 − 0.50 × 8 = −2bb, a hole far too deep for the hand’s equity to fill, which
is why a “folds about half” read does not justify the 3-bet.

Now suppose he calls. The flop comes K♠8♦4♣ rainbow and he checks. His Fold to C-bet of 41%
is middling, not a fold-button, and his WTSD 31 / W$SD 47 flags a tendency to reach showdown
a bit too often with hands that aren’t winning. He is leaning stationy.

First, set expectations correctly: a true station does not over-fold flops, and we should not pretend
this one does. His range for flatting our button 3-bet out of position is capped (it holds no premi-
ums, which he would have 4-bet) and pocket-pair-heavy: think QQ–99 and 88, plus a few suited
top-pair-and-better blockers like KQs/KJs. On K♠8♦4♣ those underpairs and those KQs/KJs top
pairs are exactly the hands that call a small c-bet rather than fold. So his fold rate on this specific
board is not unusually high; it is roughly his blended ~41%.

So why c-bet at all? For two reasons, neither of which needs him to over-fold. (1) The slice of his
range that genuinelywhiffed this board, the unpaired broadways and suited connectors that missed
K♠8♦4♣ entirely, is his air, and a small bet folds exactly that out for a clean profit. (2) His bluff-
catchers (those underpairs, weak Kx) cannot profitably raise into our capped-looking but actually
strong 3-bet range, so they can only call or fold, never punish us. And the arithmetic works at his
ordinary number: 41% Fold-to-C-bet comfortably clears the ~25% break-even of a one-third-pot
bet, so even his normal fold rate makes a small c-bet +EV. That is why we c-bet small.

The station read does its real work on the next street. The hands he continues with, he tends to drag
to showdown rather than fold to a second barrel, which is what WTSD 31 / W$SD 47 is telling us.
So we fire the flop once for the air-folding equity, then check the turn down rather than barrel
A♦J♦-high into a player whose own stats scream “I call too much.” If we improve to a genuine
value hand we bet again for value.

Drill

Over your next 1,000 online hands, run this routine. (1) Build the habit first: before every
3-bet decision against an opener with 200+ hands on them, glance at their Fold to 3Bet and
note whether your actionmatched the read. Treat that 200-hand glance as habit-building, not
yet a trigger: Fold-to-3Bet is a slow stat, and 200 hands is just a handful of observations. Only
let it swing a 3-bet-or-fold decision once you have ~400–500+ hands on the player, where the
direction is reliable. (2) Tag every hand where you bluffed into a player with WTSD 30%+,
and at session’s end count how many you won; most players are alarmed to find this number
near zero. (3) Pick your two most-faced regulars and write one specific behavioral note on
each from a real showdown. Repeat until reading the partner-stat before acting is automatic.
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19.9. Summary

A HUD converts the anonymity of online poker into the richest read in the game, but only for a
player disciplined about sample size and ruthless about turning numbers into actions. Read stats
in pairs, never alone. Trust VPIP and PFR early, 3-bet and fold-to-3bet only with volume, and treat
granular postflop stats as tiebreakers rather than triggers. Keep the main panel lean, push detail
into popups, color-code so reads are instant, and let your notes capture what numbers cannot.
Layer timing tells on top as a real-time signal, weighted by how engaged and single-tabling the
opponent is. Above all, remember that the HUD is a hypothesis generator: it points at where an
opponent likely deviates from sound play, and the exploitative judgment you have built in the rest
of this book decides what to do about it. The numbers themselves do not bluff, but they remain
only probabilities, and the player who treats a 68% as a 100% will, eventually, pay for the other
32%.
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20. Exploitative Adjustments by Street & Situation

After this chapter you will be able to classify an opponent into a player type and choose the highest-value
preflop, flop, turn, and river adjustment against them.

Agame-theory-optimal (GTO) strategy is a fortress: a true equilibrium can’t be exploited andwon’t
lose in the long run heads-up, but it does not actively go out and beat anyone either. It surrenders
nothing and seizes nothing. (A fully solved GTO strategy is also an idealization, especially mul-
tiway, where equilibrium does not even guarantee unexploitability; real play only approximates
it.) The money in poker comes from the gap between how your opponents actually play and how
they should play, and almost everyone, even strong regulars, leaks somewhere. This chapter is a
systematic playbook for finding those leaks and pressing on them, organized street by street so
you can use it as a quick-reference guide at the table.

The mental model that ties everything together is simple: figure out which direction your oppo-
nent is unbalanced, thenmove your own strategy in the opposite direction, hard. If they fold too
much, bluff more and value-bet less thinly. If they call too much, bluff less and value-bet thinner.
If they bluff too little, fold your medium hands. If they bluff too much, call (or raise) wider. Every
exploit in this chapter is a specific instance of those four sentences.

Key idea

A true equilibrium defends against your worst-case opponent. Exploitation attacks your ac-
tual opponent. Exploiting does open you to a counter-exploit, but most players never adjust,
so that risk rarely materializes. Deviate boldly against the field; tighten up only when a think-
ing opponent shows they have noticed.

Before we go street by street, a word on evidence. Live, your reads come from physical tells, bet-
sizing patterns, showdowns, and table talk, all probabilistic and never certain. Online, your reads
come from aHUD (heads-up display) and timing. Any stat thresholds I cite are typical ranges, not
laws; a 9-max full-ring nit and a 6-max heads-up maniac live on different planets. Treat numbers
as directional. And remember sample size: a VPIP/PFR read (how often a player voluntarily puts
money in the pot, and how often they raise preflop) stabilizes in dozens of hands, but a “folds river
to raises” read might rest on three data points. Weight your exploits by how confident the read
is.
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20.1. Reading the Player Type Quickly

Most of your opponents collapse into a handful of archetypes. You will refine these as you gather
information, but a fast first classification tells you which section of this chapter to apply.

Archetype Live tells Typical HUD signature Core leak

Station / calling station Calls quickly and
cheerfully, hates folding,
“let’s see it”

High VPIP, low PFR,
low fold-to-cbet, low
aggression factor

Calls too much, bluffs
too little

Nit Tight, deliberate, only
bets when strong, sighs
and folds

Low VPIP, low 3-bet,
high fold-to-cbet, high
WTSD
(went-to-showdown)
strength

Folds too much, never
bluffs

TAG (tight-aggressive
reg)

Solid, balanced, thinks
before acting

~20/17 VPIP/PFR,
healthy 3-bet

Few leaks; look for
tendencies, not blunders

LAG / maniac Splashy, raises
constantly, restless

High VPIP, high PFR,
high aggression

Over-bluffs, opens too
wide

ABC / face-up Plays “by the book,”
sizing tells the story

Moderate everything,
but bet sizes correlate
with strength

Predictable; readable
sizing

The single most profitable habit in exploitative poker is to assign every opponent to a type within
the first orbit and update relentlessly. Now let’s exploit each, street by street.

20.2. Preflop Exploits

Preflop is where exploits compound, because a preflop edge repeats on every street that follows
and across every hand of the session.

20.2.1. Isolate limpers wider

A player who open-limps is broadcasting a capped range (one that holds few or no premium
hands) and a passive disposition. Against habitual limpers, widen your isolation-raising range
and size up so you play a heads-up pot in position against a player who will check-fold flops.

• Versus a typical recreational limper, raising to 4–5bb (plus 1bb per additional limper) with
any two broadway cards, any suited ace, any pair, and most suited connectors is profitable
from late position.

• The mechanism is twofold: you often take the pot down preflop, and when called you have
position and initiative against a passive, face-up player.
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Common mistake

Iso-raising too small. A 2.5bb iso over a limp gives the limper a great price and invites the
blinds to come along. The limp told you they are weak and passive, so punish it with a size
(4bb+) that denies equity and isolates you one-on-one. Small iso sizing is one of the most
common ways live players give back easy value.

20.2.2. 3-bet light versus nitty stealers

The late-position steal is supposed to be wide, but many regulars, and almost all nits, open a much
tighter range than their position justifies, then fold far too often to 3-bets. Against a player whose
fold-to-3-bet runs high (live, you’ll read this from repeated open-folds; online, a fold-to-3bet north
of ~67–70% at a standard 3x re-raise stands out), 3-bet a wide, polarized bluffing range (one
weighted toward strong value hands and bluffs, with few medium holdings) and take it down
preflop. The threshold is tied to your sizing: 65% folds does not by itself make an any-two 3x light
3-bet profitable on fold equity alone. It clears the bar only if you downsize the 3-bet, rely on the
equity you realize when called, or hold a hand with real blockers and playability.

• Ideal light 3-bet hands are those slightly too weak to flat profitably but with good blockers
and playability: A5s–A2s (blocks their strong aces), K9s, suited gappers, T8s.

• Whether ~70% folds is enough depends on your sizing. At a standard 3x re-raise (about 9bb
over a 3bb open) the breakeven fold frequency is ~67%, so 70% folds shows an immediate
profit with any two cards. Size up to a 4x re-raise (about 12bb) and the breakeven climbs to
~73%, so 70% folds would not be profitable on fold equity alone. Pick a sizing your read can
actually clear.

20.2.3. Flat instead of squeeze versus squeeze-happy regs

When there is an open and a cold-call in front of you, the textbook aggressive play is to squeeze.
But if a yet-to-act player behind you is squeeze-happy, re-raising light whenever the action opens
up to them, you can trap them. Flat-call with your strong-but-squeezable hands (JJ, AQ, TT) and
let the aggressive player drive their range into your strength. (By definition the squeezer has not
yet acted as the raiser; the original raiser cannot squeeze. If he piles in over the cold-call he is
making a light 4-bet, a separate read you attack the same way: flat your strong hands and let him
barrel.)

• This is a counter-exploit: you are exploiting an opponent who is themselves trying to exploit.
By flatting, you keep their bluffs in and disguise your hand.

• It requires positional awareness: you want the squeezer behind you so they have room to
make the mistake.

194



20. Exploitative Adjustments by Street & Situation

20.2.4. Attack small opens

Bet sizing carries information, and amin-raise or small open (roughly 2–2.5bb; 2bb is the legal floor
in an unraised pot) from many live players signals either a weak “cheap look” hand or a strong
hand trying to induce. Against the typical small-opening recreational player, the weak interpreta-
tion dominates.

• In position, flat wider and plan to outplay them postflop, or 3-bet to punish the small size;
your 3-bet risks less to win the same pot because their open is tiny.

• From the blinds, defend much wider than a chart says. Against a 2bb open the immediate
price is excellent (calling 1bb to win ~3.5bb, ~22% raw equity needed), but those pot odds
understate what you actually need, because you are out of position and will usually face a
c-bet and realize your equity poorly. So defend wide, though not literally as wide as the
raw pot-odds threshold suggests: weight toward hands with postflop playability and good
blockers, and trim the offsuit junk that flops weakly and can’t continue.

Drill

For your next live session, write down every limp and every sub-2.5bb open you see, and note
the showdown if it reaches one. After one session you’ll have a personalized read on which
opponents’ small sizings mean “weak” versus “trapping.” Most of the time, at low and mid
stakes, it means weak.

20.2.5. Widen for value versus LAG/maniac openers

ALAG ormaniac opens and 3-bets a range far wider than position justifies, and just as importantly,
their 3-bets and 4-bets are full of air. The instinct to tighten up and “wait for a hand” against an
aggressive player is exactly backwards. Their wide range means you can value-bet thinner than
you could against a tight player.

• Flat and 4-bet wider for value. Hands that are routine folds versus a nit’s 3-bet (AQ, AJs,
KQ, 99, even some weaker broadways) become flats or value 4-bets against a wide opener,
because you are now ahead of a much larger chunk of their range.

• Defend the blinds wider. Against a maniac’s loose, large opens you are over-folding if you
play a standard chart; their range is weak enough that more of your holdings are ahead, so
call (and 3-bet) more from the blinds than you would versus a tight opener.

• Don’t over-respect their light 3-bets. A maniac who 3-bets too wide is handing you value,
so call down or 4-bet for value rather than folding to the re-raise. Folding hands that beat
a maniac’s 3-bet just because they’d lose to a nit’s is the leak they are counting on. Keep
tightening your bluff continues while you widen your value continues.
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20.2.6. Value-raise, don’t bluff-raise, versus stations preflop

The same logic that kills flop bluffs versus a station applies preflop. A light 3-bet’s entire profit
comes from fold equity, and a station supplies none, so its value collapses to zero or worse.

• Cut preflop bluff-3-bets to near zero. Re-raising A5s “for balance” against a player who
never folds just bloats the pot out of position with a dominated hand. There is no fold equity
to harvest.

• Value-3-bet and isolate wider instead. Because a station calls your raise with a wide, weak
range, your value 3-bets and iso-raises print: build the pot with the hands that dominate
their calls (big broadways, strong aces, pairs), size up so they pay, and plan to value-bet
relentlessly postflop rather than to win the pot before the flop.

20.3. Flop Exploits

The flop is where your preflop read pays off and where the station-versus-nit axis matters most.
The continuation bet (c-bet) is the central battleground.

20.3.1. Versus stations: stop bluffing, value-bet thinner

This is the highest-EV adjustment in low-stakes poker, and the most frequently botched. Against
a player who does not fold, your bluffs lose their entire purpose: fold equity is the engine of a
bluff, and a station provides none. Because they call with so many worse hands, your value range
expands at the same time.

• Cut your c-bet bluffs to near zero. On a board where you have nothing but two overcards
and no equity, just check and give up. Do not fire a “standard c-bet” into a station; it is a pure
loss.

• Value-bet thinner and bigger. Hands you’d normally check for pot control (top pair weak
kicker, second pair good kicker) become multi-street value hands. If they’ll call with bottom
pair and ace-high, bet KQ onQ♠8♥4♦ for value across all three streets. Bemore careful with
middle pair: against a true station it is usually a one-to-two-street value hand. The station’s
wide flatting and limping range still holds top-pair hands that beat you, so take a third street
with middle pair only on blank rivers and with a moderate size. Reserve confident three-
street value for top pair and better.

• Size up, but match the size to the hand. Stations are price-insensitive; they call 75% pot
about as often as 50% pot. With your nutted value (sets, two pair, the effective nuts) charge
the maximum and feel free to overbet, since nothing in their range outdraws or outkicks you.
With medium one-pair value like top pair and a middling kicker, bet a healthy size but don’t
auto-overbet: that hand can be outkicked or coolered by a better pair or a set, so you want
worse hands to pay without ballooning the pot. A moderate, confident size already prints;
save the maximum for holdings that can never be behind.
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Common mistake

“Bluffing the station off it.” You will hear players announce, “He has to fold eventually.” He
does not. The defining trait of a station is that “eventually” never arrives. Against this player
type your edge is patience and thin value, not creativity. Save the bluffs for opponents capable
of folding.

20.3.2. Versus nits: c-bet less, give up more, but steal relentlessly

A nit’s range after calling preflop is strong, and they won’t fold their good hands, but their weaker
continues fold readily. The nuance: nits fold too much to aggression but also don’t pay off your
value. Adjust on both ends.

• When a nit check-calls a flop and then leads or check-raises a later street, believe them and
fold your bluff-catchers. They are not capable of the move without it.

• Against a nit who folds to c-bets at a high clip, c-betting your air on the flop is fine the first
time (they fold their misses), but don’t barrel turn and river without a real hand. If they
called the flop, they have something, and they won’t fold it.

• Respect a nit’s c-bets and barrels, but pounce on their give-ups. Because a nit bets only when
strong, floating their c-bet just floats a value range that keeps firing. What you attack is their
passivity: when a nit declines to c-bet as the preflop aggressor, or fires the flop and then
checks the turn, that check is a surrender with air they won’t defend. Stab and take the pot
away on the street they give up.

20.3.3. Size up versus sticky players

Some opponents aren’t pure stations but are sticky: they hate folding top pair or an overpair and
will call one big bet, yet fold to sustained pressure on scary runouts. Against these players:

• Overbet your value on textures where they’re committed to a one-pair hand. If they will call
130% pot with top pair on a Q♠7♥2♦ board because “I have top pair,” then bet 130% pot
with your sets and two pair.

• Use scare cards to bluff, but only ones that credibly hit your range and threaten theirs: a
fourth flush card, an ace overcard, a board-pairing card. The sticky player folds to the story
the board tells, so give it a believable one.

20.3.4. Versus over-bluffers and maniacs: bluff-catch wider, value-bet bigger

The mirror image of the station is the LAG or maniac who over-bluffs and barrels too wide, firing
continuation bets, turn barrels, and rivers with a range stuffed with air, semi-bluffs, and thin “I’ll-
represent-it” hands. The exploit is the opposite of what you do against a nit: instead of believing
their aggression, you disbelieve it and let them keep firing into your strength. This adjustment
runs from the flop through the river, because the maniac’s bluffs come on every street.
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• Bluff-catch much wider, and don’t fold one-pair to multi-street aggression. Top pair and
even second pair are now legitimate calls down against a player whose barreling range is full
of air. The hands a nit’s check-raise screams “lay down” are exactly the hands you call with
against a maniac.

• Check-call rather than bet or raise. Don’t bluff into a non-folder, and don’t blast your
medium-strength hands either; keep their bluffs in. When you have a hand that beats their
bluffs but you’re unsure it beats their value, checking lets them barrel their air into you on
later streets, which is the mistake you want. Betting it yourself only folds out the worse
hands.

• Value-bet bigger, because they call and raise light. When you hold a strong made hand,
size up: a maniac pays off large bets with hands a tighter player would fold, and will often
raise your value bet with a worse hand or a bluff. Fast-playing and building the pot with
your nutted holdings beats slow-playing here, so let them put the money in for you.

• Deploy light raises sparingly, and only when their aggression frequency is genuinely too
high. A check-raise bluff or a thin value-raise can turn their wide range into a folding spot,
but it surrenders your real edge, which is their tendency to keep bluffing. Most of the time
the higher-EV line against a maniac is simply to call and let them keep betting into you.

20.3.5. Versus face-up players: let their sizing pick your line

The ABC / face-up player isn’t a station or a maniac. They play “by the book,” but their bet sizing
correlates with hand strength, which hands you a near-perfect read every time they wager. The
whole exploit is to read the size and respond to it, on the flop and turn alike (it carries to the river
too, but the cheapest mistakes to punish come earlier, before the pot is built).

• Treat their small orweakbets asweakness. Whena face-upplayermakes a small or “blocker-
ish” c-bet, it is usually a marginal made hand or a give-up, so attack it: raise or float wide
and take the pot away on a later street, and value-bet thinner yourself when their checks or
min-bets signal they’ve given up.

• Treat their big or strong bets as value. When the same player suddenly sizes up, believe it.
Fold your marginal hands, don’t bluff-raise into the size that means strength, and don’t pay
off their max-sizing without a genuinely strong hand. Bet-fold is the standard line: bet for
thin value, then fold if a face-up player raises you big.

• Exploit the gap rather than fight it. Because their sizing is honest, you rarely need a hero call
or a creative bluff. You decline to put money in when the size screams strength and pile it in
when the size whispers weakness. Over a session this is one of the lowest-variance edges in
the chapter.

20.4. Turn and River Exploits

The later streets are where the biggest pots are decided and where population tendencies are most
exploitable, because most players have studied flop play far more than river play. The turn is the
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most under-played street of all, under-barreled and under-raised by the typical player. Two leaks
dominate the river: people under-bluff it, and people make weak blocker bets they can’t defend.

20.4.1. Attack the under-played turn

Most players who fire the flop give up too readily on the turn, and most who do raise the turn are
massively value-heavy. Both halves are exploitable.

• Float the flop and probe the turn versus fire-and-give-up c-bettors. Ahuge swath of players
c-bet the flop almost automatically and then shut down on the turn without a real hand.
Against them, call the flop wide with any backdoor equity or overcards and plan to take the
pot away when they check the turn. If you’re the one out of position, probe or stab the turn
when the preflop aggressor checks behind, because that check is usually a surrender.

• Bet your bluffs on the turn, not just the flop. Because the turn faces more folds than equi-
librium would allow, a turn barrel is one of the better-priced bluffing spots available. Don’t
be the player who fires one flop bet and quits.

• Over-fold to turn raises and check-raises. When a typical opponent raises or check-raises
the turn, their range is heavily value-weighted; turn raises are even rarer and more honest
than river raises for most of the field. Lay down your one-pair and marginal bluff-catchers to
a turn check-raise rather than “peeling to see a river.” You are usually drawing thin against
a range that has you crushed.

20.4.2. Exploit under-bluffed rivers by overfolding

This is perhaps the most important single exploit in modern poker against weaker and even decent
regular opponents. The vast majority of players, when they fire a large bet on the river, are far too
value-heavy: they simply do not have enough bluffs to justify the price they’re laying you.

• Against a pot-sized river bet you’re getting 2-to-1, so your bluff-catcher only needs to be good
~33% of the time to call. (The whole-range version of this is minimum defense frequency,
MDF: against a pot-sized bet MDF is pot/(pot+bet) = 1/(1+1) = 50%, and a 2/3-pot bet is
what produces a 60% MDF. But your individual bluff-catcher’s call-or-fold decision is gov-
erned by pot odds, not byMDF.) If your opponent bluffs this river only 10% of the timewhen
balance would require ~33%, calling is clearly -EV, your bluff-catchers are pure losses, and
you should fold almost all of them.

• Concrete rule of thumb: against a player who is not a habitual bluffer, when they make a
large or overbet river bet, fold everything that isn’t itself a value hand. Pay off only with
hands that beat a chunk of their value range, not with marginal bluff-catchers.

• The discipline this requires is real. You will fold the winner sometimes, and you’ll feel it. But
over a thousand rivers, systematically folding to under-bluffers is one of the largest sources
of EV available to a thinking player. You’ll occasionally be shown a bluff; that is simply the
variance around an adjustment that wins on average.
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Key idea

Aggression on the river is usually honest. Most players’ river-raising ranges in particular
are almost pure value, and population river check-raise frequencies are a small fraction of
what balance requires. When a typical opponent check-raises the river, your tens-up and
your overpair are usually just contributions to their stack. Overfold and move on.

20.4.3. Attack small blocker bets

A blocker bet (also called a “block bet”) is a small river bet, often 20–33% of pot, that an out-of-
position player makes hoping to (a) get to a cheap showdown and (b) prevent the larger bet they’d
face if they checked. The intention is defensive, and that is exactly the weakness.

• When a capped, passive opponent leads small into you on the river, raise. Their range is
defined as medium-strength or worse; with the nuts they’d usually bet bigger or check-raise.
A blocker bet says, “I have a marginal made hand and I’m scared.”

• Size your raise to put them to a genuine decision for a big portion of their stack. The blocker-
bettor priced themselves in for a small bet, not a big raise, so they will fold out the bulk of
the range they were trying to protect.

• Choose bluff-raise hands that block their continues and unblock their folds, for instance a
busted draw that blocks the nut hands they’d call with.

• Caveat: some thinking players blocker-bet a merged range that includes traps. If you’ve seen
an opponent blocker-bet and then snap-call a raise with a strong hand, downgrade this ex-
ploit against them specifically.

20.4.4. Triple-barrel versus over-folders

The mirror image of the under-bluffer is the over-folder, the player who plays “fit or fold” on the
turn and river, peeling the flop with marginal hands and then surrendering whenever they don’t
improve. Live, you’ll spot them folding to second and third barrels with visible relief. Online, a
high fold-to-turn-bet and fold-to-river-bet flags them.

• Against over-folders, run your bluffs all the way. A single c-bet leaves money behind; the
over-folder’s mistake is on the later streets, so that is where you must keep betting.

• Pick runouts that credibly complete your story and barrel scare cards: overcards to the board,
completed flushes, paired turns you can represent.

• Size up on the river. The bigger you bet, the more their already-too-high fold frequency
climbs. An overbet river shove against a true over-folder is one of the most profitable bluffs
in poker.

• Choose semi-bluffs andpure bluffs that block their calling range. Barreling a busted nut-flush
draw is ideal because you hold a card that prevents their strongest continues.
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20.5. A Fully Worked Example Hand

Let’s tie the streets together. $2/$5 live cash, effective stacks 150bb. You’ve been at the table two
hours and tagged the villain, a 55-ish recreational player in the cutoff, as a station with a side of
sticky: he limps and calls a lot, hates folding top pair, and has shown down weak made hands
while never once turning a hand into a bluff.

Preflop. He limps the cutoff. You’re on the button with K♠J♠. Applying isolate limpers wider and
size up, you raise to 5bb over his limp. The blinds fold; he calls. Heads-up, in position, against a
face-up passive player: exactly the spot we want. Pot ~12bb.

Flop. J♥8♣4♦. You’ve flopped top pair, decent kicker. Against a normal reg this is a check-back
candidate for pot control. But against a station, we apply value-bet thinner and bigger. He will call
with any jack, any eight, gutshots, and ace-high “to see another card.” Bet 8bb into 12bb. He calls.
Pot ~28bb.

Turn. J♥8♣4♦→ 2♠. A complete blank, which is perfect: it doesn’t improve any of the draws he
might have, and it doesn’t scare him off his second pair or worse jack. Continue thin value: bet 20bb
into 28bb. He calls again. By now his range is heavy with worse jacks, eights, and pocket pairs that
won’t fold. Pot ~68bb.

River. J♥8♣4♦2♠→ 5♥. Another blank. Here’s the discipline: we are the aggressor andwe hold
a one-pair hand. Two questions. First, for value: does a station call a third barrel with worse? Yes.
KJ beats all his jacks with a worse kicker, all his eights, and any underpair. He’s sticky and price-
insensitive, so we bet a healthy value size: 45bb into 68bb (about two-thirds pot). We don’t overbet,
because KJ is medium one-pair rather than a set or two pair. It can be outkicked by a better jack or
coolered by an unlikely set, so a confident but moderate size gets the bulk of his worse range to pay
without paying off the rare hand that beats us. Second, the under-bluff check: if instead he had led
or check-raised at any point, we’d shift to overfold mode and fold, because this player never bluffs.
Does he flat-call the river with 8♥8♦? No; he had J♦T♦, calls, and pays off the whole way.

Notice what we did not do: we never bluffed, because he can’t fold; we never checked back for
“pot control,” because his calling range is so wide that thin value outweighs the risk; and we bet
a healthy value size each street, a steady ~two-thirds pot, because he is price-insensitive, while
stopping short of overbetting a one-pair hand that can be outkicked. Had we held a set or two pair,
those same streets would be where we’d ratchet the size to the maximum. Against a TAG, half
these bets would be checks. The read changed the entire hand.

20.6. Quick-Reference Decision Guide

When you have a moment of doubt at the table, run the read through this table.

If your opponent… Then you should…

Open-limps habitually Iso-raise wider and bigger (4–5bb+), isolate
one-on-one in position
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If your opponent… Then you should…

Opens late position but folds to 3-bets a lot 3-bet a wide polarized bluff range; take it down
preflop

Squeezes too often Flat your strong hands and let them bluff into you
Opens / 3-bets too wide (LAG, maniac) Flat and 4-bet wider for value, defend the blinds

wider, don’t fold to their light 3-bets
Min-opens / opens tiny Defend/3-bet much wider; punish the small size
Bet sizing tells the story (face-up) Attack/float their small bets, bet-fold to their big

ones; never bluff-raise or pay off their max size light
Never folds (station) Stop bluffing entirely (preflop and postflop);

value-3-bet/iso and value-bet thinner and bigger;
take middle pair only one-to-two streets

Folds too much to c-bets (nit) C-bet air once, give up if called; respect their bets,
stab their checks/give-ups

Is sticky with one pair Overbet your value; bluff only credible scare cards
Bluffs and barrels too much (maniac) Bluff-catch wider, don’t fold one-pair to barrels;

check-call to keep their bluffs in; value-bet bigger;
raise light only when their aggression is truly
excessive

C-bets the flop then gives up the turn Float the flop wide; stab/probe the turn when they
check; barrel turns more

Raises or check-raises the turn Over-fold; turn raises are heavily value-weighted,
even more than river raises

Rarely bluffs the river Overfold to large river bets and river raises
Makes small blocker bets Raise to fold out their capped range
Plays fit-or-fold on later streets Triple-barrel scare cards, size up, block their calls

Drill

Pick one exploit from this guide before your next session and commit to executing it correctly
every single time the spot arises, for example, “I will overfold to every large river bet from a
non-bluffer.” Tracking one exploit deliberately builds the pattern-recognition that eventually
lets you run all of them at once, automatically.

The throughline of this entire chapter: identify the direction of the imbalance, then exaggerate
your response in the opposite direction. Stations under-fold, so you under-bluff and over-value-
bet. Nits fold their weak hands too readily preflop and on the flop, so you over-bluff early but
under-pay when they finally commit. Over-folders surrender too easily on the later streets, so you
over-barrel through to the river. Under-bluffers are too honest, so you over-fold to their big bets
and raises. And over-bluffers, the maniacs, fire too much, so you bluff-catch wider, keep their
bluffs in by check-calling, and value-bet bigger. Those four directions of imbalance map onto the
four sentences from the opening of this chapter: too tight, too loose, too honest, too aggressive.
Every profitable exploit in poker, on every street, is a variation on them, applied with the courage
to deviate and the discipline to stop when a thinking opponent finally adjusts.
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20. Exploitative Adjustments by Street & Situation

20.7. Summary

• Classify every opponent into a type within the first orbit, then update as you gather informa-
tion.

• Against stations: stop bluffing and value-bet thinner and bigger, reserving themaximum size
for hands that can never be behind.

• Against nits: c-bet air once and give up if called, respect their aggression, and attack their
give-ups.

• Against maniacs and over-bluffers: bluff-catch wider, check-call to keep their bluffs in, and
value-bet bigger.

• On the river: overfold to large bets and raises from honest players, raise small blocker bets,
and barrel over-folders all the way.

• Every exploit reduces to one move: find the direction of the imbalance and lean the opposite
way, boldly against the field and cautiously once a thinking opponent adjusts.
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21. The Hand-Reading Method: Range Narrowing
Street by Street

By the end of this chapter you will be able to narrow an opponent’s range street by street, from their preflop
opening range down to a small, weighted river range you can confidently fold, call, or raise against.

An earlier chapter argued that you must think in ranges rather than single hands. That was the
concept. This chapter is the procedure: the repeatable, almost mechanical process you run hand after
hand to turn “I have no ideawhat he has” into “his river range is roughly these twelve combinations,
weighted toward value, and against that I fold.” Hand reading is not a psychic gift reserved for a
few naturals. It is a disciplined funnel anyone can learn, and like any skill it gets faster and more
accurate with reps until it runs in the background.

The whole method fits in one sentence: start with the widest range your opponent could have
given their position and preflop action, then on every street remove the hands that would not
have taken the action they actually took, paying attention to weights, until you reach the river
with a small, lopsided range you can make a decision against.

Everything below unpacks that sentence and then walks a single hand through the entire funnel.

21.1. The Funnel: A Five-Step Loop

The process repeats on each street with the same four questions, bracketed by a setup step and a
payoff step:

1. Set the prior. Before a single community card, assign the opponent a starting range from
position and preflop action.

2. Observe the action. They check, bet, raise, or call, at a particular size and a particular speed.
3. Ask the filter question. “Of all the hands still in their range, which ones would actually take

this action, this size, on this board?”
4. Update. Remove the hands that fail the filter; lower or raise the weight on the rest. The

survivors become your new, narrower range.
5. Repeat on the next street. The narrowed range from step 4 is the prior for the next card. At

the river, stop and use the final weighted range to make your decision.

That is the entire engine. The art is in step 3: answering the filter question honestly, for this specific
human, rather than for an imaginary “balanced” robot. The rest of this chapter teaches you to
answer it well.
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Key idea

You are never trying to name your opponent’s two cards. You are trying to describe the shape
of their range, how much of it is value, how much is bluff, how much is give-up, because that
shape, not any single guess, is what your call, fold, or raise plays against.

21.2. Bayesian Updating in Plain Language

The funnel is just Bayes’ theorem applied to poker. You do not need the formula, but you should
understand the three ideas under it, because they prevent the two most common hand-reading
errors.

• The prior is the range you start with before the new action: the distribution of hands the
opponent could hold. At the top of the hand this is their positional opening range; after the
flop it is whatever range survived the flop.

• The likelihood is the key question: given a particular hand, how likely is this player to take the
action we just saw? A set will bet a wet board nearly always; a missed gutshot will barrel only
sometimes; pocket jacks will check back a queen-high flop fairly often. These are likelihoods.

• The posterior is the updated range after folding in the new action: your narrowed range,
which becomes the prior for the next street.

The plain-language version: a hand’s share of the range goes up when it is the kind of hand that
takes the action you just saw, and down when it isn’t. A player who leads big into the preflop
raiser on a dry board has very few hands that want to do that, so the few that do (a slow-played
monster, or a specific bluff for that player) get heavily up-weighted, while everything else nearly
vanishes.

Two failure modes this framework guards against:

Common mistake

Ignoring the prior. The classic blunder is to see a big river bet, think “that bet looks really
strong,” and fold top pair, without checking whether the prior range even contained enough
strong hands to justify that feeling. A bet cannot represent a hand that was already filtered
out two streets ago. Always update from the existing range; never reset to “well, he could have
anything” the moment a scary card lands. He could not. Most of “anything” died on the flop.

The mirror error is just as costly:

Common mistake

Treating a wide action as a narrow one. Small bets, automatic continuation bets, and stan-
dard preflop calls barely narrow a range at all, yet players routinely react to a tiny flop bet
as though it screamed strength. If an action is cheap and a player takes it with their entire
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range, that action is nearly free of information. Save your big reads for actions that cost the
opponent something and that only a slice of their range would choose.

21.3. Setting the Prior: The Preflop Anchor

Your read is only as good as its starting point, so anchor carefully. Three inputs set the preflop
range:

1. Position. The earlier the open, the tighter and stronger the range. A typical thinking player
opens roughly 16–20% from middle position, 22–28% from the cutoff, and 40–50% from the
button. (The 16–20% is a modern 6-max baseline; an old-school or deliberately tight reg, a
regular who plays seriously and recurs at your tables, might run a few points under it. Do
not default a generic “middle position” too tight, since most regs open wider than the old
12–16% guideline.) Treat these as starting estimates and bend them to the actual human.

2. The preflop action itself. Each action reshapes the range in a characteristic way. An open
is wide and uncapped, meaning it can still contain the very strongest hands. A call of a 3-
bet is condensed: it has folded the trash and usually 4-bet or folded the very top, leaving a
middling band (suited broadways, medium pairs, the better suited connectors). A cold call in
the middle of the action is rarely the nuts and rarely garbage. A 4-bet is small and polarized,
meaning it splits into clear value hands and clear bluffs with little in between.

3. The player type. A 60%-of-buttons recreational player and a 38% nit, an unusually tight, risk-
averse player, have wildly different priors from the same seat. Player typing, covered in the
exploitative-play chapters, feeds straight into this step. When in doubt against an unknown,
start from a competent-regular baseline and adjust as reads accumulate.

Key idea

Write the prior down in your head as an actual list, not a vibe. “Cutoff open from a solid reg”
should resolve to a concrete set: pairs 22+, suited aces A2s+, broadways, suited connectors and
gappers down to about 54s, plus the offsuit broadways and bigger offsuit aces. You cannot
narrow a range you never specified.

21.4. The Three Filters on Every Street

After the prior, three filters do the narrowing on each postflop street. Run all three together; they
constrain one another.

21.4.1. 1. The line (story consistency)

The single most powerful filter is the sequence of actions itself. Real hands tell coherent stories. A
player who checks the flop, then bets the turn, then overbets the river is telling a delayed-aggression
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story; ask which hands play that way. Often it is hands that improved on the turn, hands that were
pot-controlling and then made a decision, or a specific delayed bluff. A player who bets every
street with increasing size is telling a linear value or polar barrel story.

The filter question for the line is always: “Does the hand I’m imagining for them actually want to
have played all the previous streets this exact way?” A surprising number of holdings you might
fear get eliminated because they would have raised earlier, bet earlier, or given up by now. Story
inconsistency is your friend: when a line makes no sense for value, the range tilts toward bluffs,
and vice versa.

21.4.2. 2. The bet size

Size sorts hands. The same player uses different sizes with different parts of their range, and the
size they chose tells you which part.

• Small bets (1/4–1/3 pot) are usually range bets, taken with almost everything on boards that
favor the bettor. They barely narrow the range, so do not over-read them.

• Mediumbets (1/2–2/3 pot) are the standard value-and-protection size; a fairly normal, fairly
wide swath of the range.

• Large bets and overbets (3/4 pot to 1.5×) polarize: they tend to mean strong or bluffing, with
the medium-strength hands stripped out. An overbet, especially, is a claim of “I have the top
of my range or nothing.”

The caution: sizes mean different things to different players. Many recreational players invert the
scheme, betting big because they have it and small as a “feeler.” Calibrate sizes to the individual;
the tells in bet sizing get a chapter of their own.

21.4.3. 3. The board texture

Texture decides which hands connect and which draws exist, and therefore which value hands
and which semibluffs (bets made with a draw that can still improve) are even possible. The same
line means different things on Q♠7♥2♦ rainbow (three different suits, so no flush draw: dry, few
draws, almost no semibluffs possible) than on J♥T♥8♣ two-tone (two cards of one suit: wet, every
other combo is a draw). On dry boards, aggression is under-bluffed by population because there
is simply less to bluff with; on wet boards, the bettor’s range is full of natural semibluffs and the
value claim is weaker.

Key idea

Bluffs need fuel. A player can only barrel a draw that the board actually offers. When you
reach the river, count the busted draws the runout could have produced. If the texture never
created many draws, the river’s big bet has few natural bluffs behind it, and a thin bluff count
turns even decent made hands into folds against competent opponents.
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21.5. Weights, Not Just a Yes/No List

Beginners narrow by crossing hands off a list, present or absent. Strong hand readers keepweights:
a hand can be at 100% (always plays this way), 50% (does it half the time), or 10% (rarely, but
possible). Weighting matters because the river decision is a ratio of value combos to bluff combos,
and a hand sitting at 30% weight contributes only 30% of its combinations to that ratio.

When you update, you do two things at once: you delete hands that the action rules out entirely, and
you re-weight the survivors by how likely each was to take that action. A turn check-raise might not
delete top pair, but it should slash its weight, because top pair only check-raises occasionally while
two pair and sets do it routinely. Full combinatorics, howmany combos each holding has and how
your own cards block them, gets its own chapter. Here, just remember that the final answer is a
weighted range, not a checklist.

21.6. A Complete Worked Hand

Let us run the entire funnel on one hand. 100bb effective, 6-max online cash. Hero is in the big
blind. The cutoff is a competent, balanced regular, a thinking TAG(tight-aggressive regular).

Preflop. The CO opens to 2.5bb. It folds to Hero in the BB, who calls with K♣Q♦. The small blind
has folded. Pot is 5.5bb.

Set the prior. The CO’s opening range, for a solid reg, is roughly the top 26%: pairs 22+, suited
aces A2s+, suited broadways and most suited connectors/gappers down to about 54s, plus offsuit
broadways and the bigger offsuit aces. That is the starting distribution, wide and uncapped. (Hero
flat-calls KQo rather than 3-betting to keep the 3-bet range tighter and to keep the CO’s many dom-
inated bluffs in the pot. Hero’s own line is not our subject; we are reading the CO.)

Flop: Q♠7♥2♦ (rainbow). Hero flops top pair, good kicker.

The CO continuation-bets 2bb into 5.5bb (about 1/3 pot). Hero calls. Pot is 9.5bb.

Filter. This is a small range bet on a dry, queen-high board that massively favors the preflop raiser.
Apply the filters: the line is a standard c-bet (no information yet), the size is tiny (barely narrows),
and the texture is dry (no flush draws, and on Q♠7♥2♦ the ranks are too disconnected for any
flopped gutshot; a board card cannot supply two cards to a straight run, so the most a hand like JT,
T9, or 54 can have is a backdoor straight draw, three to a straight needing two more running cards).
Conclusion: the range hardly narrows. Nearly the entire opening range fires this size, so we keep
the prior almost intact. The discipline here is to avoid over-reading a cheap action.

Hero’s choice. Hero just calls rather than raising, keeping the CO’s air and dominated queens in the
pot and avoiding bloating the pot with a one-pair hand out of position.

Turn: J♠. The board is nowQ♠7♥2♦J♠. The CO bets 7bb into 9.5bb (about 3/4 pot). Hero calls.
Pot is 23.5bb.

Filter: this is where real narrowing begins. The jack is an overcard to the seven and deuce but under
the queen. Note that it is the J♠: the board is now two-tone (Q♠J♠), so while no flush is made
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yet, the turn puts live flush draws into play and hands some holdings a straight draw. A solid reg
firing a large second barrel on this card is telling a strong story. Which hands take this line?

• Value: strong top pair (AQ, KQ, of which Hero blocks some; QJs is now two pair), overpairs
KK/AA (the CO opened and no one 3-bet, so these are always in his c-betting range; some
players fast-play them with a larger flop size, but they never get filtered out), sets (QQ, 77,
22), and JJ, which just turned a set.

• Semibluffs: the hands that picked up equity on the jack. KT and T9 now hold an open-ended
straight draw, and every two-spade combo (A♠T♠, K♠T♠, T♠9♠, 9♠8♠, and the like) now
has a genuine flush draw, four to a flush with one card to come rather than a mere backdoor.
These are real semibluffs; the earlier “backdoor spade” framing no longer applies once the
second spade lands.

• Give-ups: missed small suited connectors and ace-high hands with no equity tend to check
back or give up rather than fire 3/4 pot, so they leave the betting range.

Update: the range is now value-leaning but still contains a live block of semibluffs (the open-
enders and the two-spade flush draws). Hero’s top pair is still ahead of the bluffs and the worse
top pairs, behind two pair and better. A call is comfortable. Note the weights: JJ/sets are near
100% to barrel; AQ is high; pure air is now low. The turn offered a defined menu of draws (a couple
of open-enders plus the spade flush draws), so the semibluff count is real but countable. File that
exact menu away for the river, because every one of those hands is about to either complete or
brick.

River: 5♣. Final board Q♠7♥2♦J♠5♣, a total brick. The 5♣ is not a spade, so no flush gets there,
and on a scattered 2♦5♣7♥J♠Q♠ board no two-card holding canmake a straight: every possible
straight run would need three cards from the hand, which is impossible. (Even 64 only ever had
4-5-6-7, a four-card draw, never a made straight; 54 just makes a pair of fives.) The 5♣ does give
pocket fives (55, in the CO’s 22+ opening range) a set, but 55was an underpair on the Q♠7♥2♦J♠
turn that gave up rather than fire 3/4 pot, so it never arrived at the river as a bettor, and the betting
range is unchanged. The river completes nothing and changes nothing. The CO overbets, 30bb
into 23.5bb (about 1.3× pot). Hero has top pair, good kicker, and a decision.

Final filter. An overbet on a brick river is a maximally polar action: the CO is representing the very
top of his range or a busted draw, with nothing medium. Build the two buckets.

• Value that overbets here: the genuinely polar value is sets (QQ, 77, 22), QJ two pair, and
JJ. These want to overbet for maximum value and all crush Hero’s KQ. The strong overpairs
KK/AA belong in the overbetting range only at reduced frequency, if at all. The medium bluff-
catchers, AQ (top pair) andmost of KK/AA, are exactly the hands a balanced player checks back
on a brick: worse hands almost never call an overbet and better hands always do, so betting
them thin only loses value. This is the “medium-strength stripped out” principle from the
bet-sizing section, applied here. Even after trimming AQ andmost overpairs out of the betting
range, the remaining sets, two pair, and JJ still make a healthy block of combinations.

• Bluffs that overbet here: exactly the turn semibluffs that bricked: the busted open-enders KT
and T9, plus the busted two-spade flush draws (A♠T♠, K♠T♠, T♠9♠, 9♠8♠, and similar)
that missed when the 5♣ brought no spade. There are no rivered straights to weigh, since
the board cannot make one, so the bluff bucket is precisely these busted straight and flush
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draws. That is a finite number of combos, but not a trivial one: the runout really did create
some bluffs.

A rough combo count: the weighted river range, made concrete. You do not need full combinatorics
to put numbers on the two buckets, and you are not expected to derive these counts from scratch
here: combinatorics, how to enumerate each holding’s combos and net out the blockers, gets its full
treatment in the combinatorics chapter. After removing the queen and king sitting in Hero’s own
hand, the value that genuinely fires this size is roughly: sets ≈ 7 combos (QQ ≈ 1 with Hero holding
a queen, 77 ≈ 3, 22 ≈ 3), JJ ≈ 3, and QJ two pair ≈ 6, call it about 16 “always-value” combos, plus
a few KK/AA that occasionally overbet instead of checking. The bluffs are the busted draws: open-
enders KT and T9 plus the missed two-spade flush draws. Perhaps a dozen draw combos exist in
range, but the number that actually arrives as a river overbet is smaller, because Hero’s king blocks
some of the KT and, more importantly, a real player turns only a fraction of busted draws into
bluffs (the rest check and give up). Now the threshold: to balance a ~1.3× overbet against ~16
value combos, villain needs about 16 × (36 / 64) ≈ 9 bluff combos in the betting range. So the
quantified question is: does this reg actually fire roughly nine busted-draw combos as an overbet here?

Now the arithmetic of the price. Hero must call 30 to win 23.5 + 30 = 53.5. Risking 30 to win 53.5,
Hero needs to win about 30 / 83.5 ≈ 36% of the time to break even. For a perfectly balanced villain,
an overbet of this size should be bluffed about 30 / (23.5 + 2×30) = 30/83.5 ≈ 36% of the time.
The 60 is simply twice the 30bb bet, so this denominator is the same 83.5 that appeared in the pot-
odds line above (53.5 + 30). That identical 83.5 is why the price Hero needs (36%) and the bluff
frequency that makes him indifferent (36%) come out equal. So the whole decision reduces to one
hand-reading judgment: does this player actually have enough bluffs to hit that 36%?

The honest answer for a typical competent reg is probably not. Notice that this verdict does not
rest on the board being “dry”: by the river the runout had offered both straight draws and a flush
draw, so the bluffswere available, and a dry-board justificationwould bewrong here. The fold rests
instead on a population read, held with appropriate uncertainty. Real regulars under-bluff polar
overbets; they give up too many busted draws and fire too few, especially with overbet sizing and
especially live or at low-to-mid online stakes. So the number of bluffs that actually arrives tends
to land below the ~9 combos and 36% needed for indifference, even though a perfectly balanced
player would clear it. Hero folds. This is the higher-EV choice against this population.

Two honest footnotes, because hand reading is probabilistic, not certain:

• Blockers cut both ways. The blockers that matter are the ones that strip combos out of the
overbetting range. Hero’s Q cuts QQ (from 3 combos to 1) and QJ two pair (from 9 to 6), both
of which genuinely overbet, so removing combos that crush him helps the call. Blocking AQ
(with his Q) and most of KK/AA (with his K) barely helps, because those hands are check-
ing back the brick rather than overbetting, and a blocker only improves a bluff-catch when
it removes a hand from the opponent’s betting range. The K does block one of the KT bluffs,
which cuts the other way. On balance the value-blocking, driven by that live QQ/QJ removal,
dominates here, so Hero’s blockers nudge the spot toward a call. And contrary to a com-
monmisconception, value-side blockers help even against a perfectly balanced opponent: by
stripping value combos out of the part of the range that overbets, they shift the value-to-bluff
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ratio of what remains and tip a borderline bluff-catch toward +EV. The combinatorics chap-
ter formalizes this. (Note that AK is not a value blocker on this board: Q♠7♥2♦J♠5♣ leaves
it busted ace-high, a bluff, so blocking it would hurt the call rather than help it.) Here the
blockers make the fold closer without flipping it.

• The read is player-dependent. Everything above assumed a balanced reg. Against a known
over-bluffer, a player who loves the overbet button and fires busted draws relentlessly, the
same physical situation flips to a clear call, because his bluff bucket is fat. The line, the size,
and the texture set up the equation; the player supplies the bluff frequency that solves it.

Key idea

The river decision almost never hinges on “is my hand good?” It hinges on “is his range suffi-
ciently bluff-heavy to beat my price?” Hand reading exists to estimate that one number (the
bluff-to-value ratio), and the street-by-street funnel is how you earn a trustworthy estimate
of it.

21.7. The Funnel at a Glance

Street Action observed Filter that mattered Range after update

Preflop CO opens 2.5bb Position + player type Wide ~26%, uncapped
Flop 1/3-pot c-bet on

Q♠7♥2♦
Tiny size = range bet Almost unchanged, still

wide
Turn 3/4-pot barrel on J♠ Big size on a now

two-tone board (draws
live)

Value-leaning + finite
semibluffs

River ~1.3× overbet on 5♣
brick

Polar size; every turn
draw bricked

Value-leaning;
population under-bluffs
→ fold

Notice the shape of the funnel: the range barely moves on the cheap flop bet, then narrows sharply
once the bets get large and the action turns polar. That is typical. Cheap actions inform little; large,
polar bets inform a lot. At the river, the deciding number is your read on how often this specific
player turns busted draws into bluffs. Spend your attention accordingly.

21.8. Building the Habit

The method only helps if you run it every hand, including the ones you fold early. That is how the
reps accumulate without risking money. A practical routine:

1. The instant the action reaches you, say the opponent’s prior to yourself as a concrete list.
2. After each of their actions, ask the one filter question (which hands actually take this, this size,

on this board?) and consciously delete and re-weight.
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3. Before any river decision, split the surviving range into value and bluff buckets, estimate the
ratio, and compare it to your price.

4. Decide. Then, win or lose, replay the hand and check whether your narrowing was honest
or whether you flinched at a scary card and abandoned your prior.

Drill

Take twenty hands from your own database or last session where you faced a river bet. For
each, freeze the action before the river card and write out the opponent’s range as an explicit
list of combinations with rough weights. Then reveal the river and the bet size, narrow to
the final range, split it into value and bluff buckets, and compute the price you were getting.
Only after committing to call or fold do you look at the showdown. Score yourself not on
whether you “got it right” on that one hand (variance makes single results meaningless) but
on whether your process was sound: a correct fold that happened to run into a rare bluff is
still a correct fold. Do this for a week and the funnel starts running on its own.

Hand reading, done this way, stops feeling like mind-reading and starts feeling like bookkeeping:
you maintain a running, weighted list, you debit and credit it with each action, and at the river
you read the balance. The next chapters sharpen the individual filters: what bet sizing and timing
actually reveal, how ranges get capped (lose the ability to hold the very strongest hands), and how
to push the method to its limits. The funnel you just learned is the foundation they all build on.

Summary

• Start every hand bywriting the opponent’s prior as a concrete list from position, preflop
action, and player type.

• On each street, delete the hands that would not have taken this action, at this size, on
this board, then re-weight the survivors.

• Keep weights rather than a yes/no list: the river decision is a ratio of value combos to
bluff combos.

• Cheap actions barely narrow a range; large, polar bets narrow it sharply.
• At the river, compare the bluff-to-value ratio against your price. The deciding input is

usually your read on how often this specific player bluffs, not the board texture.
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By the end of this chapter you will be able to read an opponent’s bet sizes and timing as evidence about hand
strength, and fold that evidence into the range read from Chapter 21 without over-trusting it.

In the previous chapter you learned to build and narrow an opponent’s range from the actions
they take: who raised, who called, what the board did, how the story holds together. This chapter
is about a second stream of information that runs alongside the what of an action: the how. Two
players can both bet the river. One slides out a third of the pot; the other shoves two pots in. Those
are not the same bet. One snap-calls in a quarter second; the other tanks for forty. Those are not
the same call.

Bet sizing and timing are signals. Against unbalanced opponents, which is to say the largemajority
of the player pool below the highest stakes, these signals leak a remarkable amount of information
about hand strength. The trick is to use that information without treating a probabilistic lean as
a certainty, and without walking into a trap a thinking opponent has set precisely because they
know you are watching.

Key idea

Sizing and timing are not a separate skill from hand reading; they are inputs to it. A read
is never “the small bet means weak.” A read is “given everything I already knew about this
player’s range here, the small bet shifts theweight of that range toward theweak/blocker/thin-
value region.” You are updating a distribution, not flipping a switch.

22.1. Why sizing leaks information at all

A theoretically perfect player chooses bet sizes so that, at every size they use, their range is balanced:
the ratio of value hands to bluffs is calibrated so you cannot profitably exploit them nomatter what
you do. Such a player uses each size with both strong and weak hands, so the size itself tells you
nothing about which they hold.

Almost nobody does this. Most players instead let the size follow the hand: they pick a number
that “feels right” for the holding in front of them. Strong hands want to get paid; weak hands want
to get there cheaply or steal cheaply. The size becomes a readout of that feeling.

This is why the same physical bet means different things from different players. A 75% pot turn
bet from a balanced regular is close to noise. The identical bet from a recreational player who only
ever bets that big with two pair or better is loud. What matters is the bet measured against that
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specific player’s tendencies. Build that baseline first, from showdowns or a HUD or the last two
hours at the table, then read the deviation from it.

22.2. A vocabulary of sizes

Here are the common sizing buckets and what they typically encode from a “size follows hand”
opponent. Treat every claim as a population lean rather than a law.

22.2.1. Small bets (roughly 20–40% pot)

Small bets carry the most meanings of any size in poker, so you must use the rest of the range read
to disambiguate. From unbalanced players a small bet usually means one of:

• Genuine weakness asking for a cheap continuation: a marginal made hand or a weak draw
that wants to see a card or take it down without committing. Common in single-raised pots
when the bettor has, say, second pair and no plan.

• A merge bet: betting a value-heavy, non-polarized range small for thin value and protection,
a hand good enough to bet but not strong enough to want a raise.

• A block bet: distinct from the above, a small out-of-position bet with a marginal made hand,
made to set a cheap price and avoid facing a larger bet if the player checked. Here the goal is
controlling the price cheaply.

• Thin valuemilking a call: a player with a good-but-not-great handwho sizes down because
they only get called by worse when the price is small. (This shades into the merge bet; the
distinction is intent: “I want one more thin street” versus “I want to define the pot cheaply.”)

The single most important live-versus-online distinction: on dry, static boards where the preflop
aggressor holds a range advantage (think A♣K♦ on a K♠7♦2♣ rainbow as the raiser), a small
flop bet is standard, balanced play. Do not read a small c-bet there as weakness; you would just
be reading a solver output as a tell. The small-bet-equals-weak read applies most reliably to turns
and rivers, and to out-of-position bets and donk bets (a donk bet is a lead into the previous street’s
aggressor instead of a check to them) from players who have no business knowing what a merge
bet is.

22.2.2. Medium bets (roughly 40–100% pot)

This is the “default” zone, and it includes the very common half-pot/50% bet. By itself this band
is the least informative, because so many hands pass through it. Where it does talk is in specific
player types and spots:

• In recreational and lower-stakes live games, a sudden jump to a near-pot or pot-sized bet
on the turn or river, from a player who has been betting half-pot all night, is frequently raw
strength. They finally have a hand worth “betting it like they mean it.” The deviation is the
signal.
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• A pot-sized bet that commits a short stack is often a player who has decided to get it in and is
choosing the size that does so: value or a committed draw.

22.2.3. Overbets (larger than the pot, >100%)

A bet larger than the pot is by its nature a polarizing size: mathematically it onlymakes sense with
a range of strong value hands and bluffs, because you are risking a lot to win comparatively little,
which requires either the best hand often or fold equity. From unbalanced players the read splits
cleanly by player type:

• The straightforward, “honest” recreational player who overbets is almost never bluffing.
The overbet means the near-nuts: they have a monster, they are afraid you will fold, so they
bet huge to “win a big pot.” Against this profile a river overbet is one of the most reliable
strength tells in poker, and the correct response is to continue only with hands that actually
beat the value range he is repping. Donot talk yourself into a call because youhold a blocker to
that value. A blocker only helps when there are bluffs to catch, and this player has essentially
none; an ace that blocks his nutted aces still leaves you behind the rest of his value combos.

• The aggressive, “fancy” regular or a known maniac who overbets does it because the size
looks polarized and represents the nuts, which is exactly why they will use it as a bluff.
Against this profile the overbet is far closer to balanced; defend wider, leaning on blockers
and the rest of the range read rather than on the size.

This split is the heart of the chapter’s recurring warning: the very same action carries opposite
information depending on who performs it.

Common mistake

Applying a sizing read across player types as if it were a law of physics. “Overbetmeans nuts”
is true for the honest recreational player and dangerously false for the thinking regular who
knows you believe it. Before you act on a sizing read, ask: does this player know what this size is
supposed to mean? If yes, downgrade the read, and consider that they may be weaponizing it.

22.2.4. The “wrong size for the hand they’re repping” tell

A higher-order read, available even against semi-competent players: when the size does not match
the hand the story is supposed to be telling, something is off. A player who flats the flop and then,
on a blank turn, suddenly fires a huge overbet is often over-betting because they are afraid of the hand
they hold, either a vulnerable made hand that wants you out, or a bluff that needs maximum fold
equity. Conversely, a tiny “please call” river bet into a scary board frequently means a value hand
begging for a crying call. Size that screams urgency usually is urgency, in one direction or the other;
your job is to use blockers and the range read to decide which.
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22.2.5. Preflop sizing tells

Everything above is postflop, but the leak starts before the flop, and in unbalanced pools it is often
the loudest size tell of all. The same “size follows hand” principle applies (the player simply hasn’t
learned to make every open the same number), and it shows up in four recurring patterns:

• Sizing-by-strength opens. A weak-pool player who min-raises or opens 2x with their spec-
ulative and weaker hands but jumps to 4–5x with premiums is handing you their range in
the size. The tell is the deviation from their own modal open: once you have seen a few show-
downs, an off-size open is frequently strength (or, for some players, a hand they “don’t want
to play a big pot with,” which is the opposite, so establish which way this specific player
leans). Watch especially for the limp-or-raise player whose limps are capped (they hold no
strong hands) and whose raises are uniformly strong.

• Oversized iso-raises over limpers. An iso-raise (an isolation raise over a limper, meant to
play heads-up rather than multiway) tends to scale with hand strength for recreational play-
ers: a $20 iso with a marginal suited hand, $40+ “to isolate” with aces. The size tracks how
much they fear a multiway pot, which tracks their hand. A jumbo iso over limpers is rarely
a light steal from this profile.

• 3-bet sizing: polarized vs linear. A large or oddly-sized 3-bet from an unbalanced player
tends to be polarized (premiums plus the occasional bluff), while a small, “I guess I’ll make
it a bit more” 3-bet tends to be linear and value-heavy (a merge of good-but-not-nut hands
they don’t want to fold but won’t risk much with). Some weak players run the opposite way,
sizing small to invite a call with amonster, so confirm the direction against showdowns before
trusting it.

• 4-bet sizing and min-raises. A min-4-bet or oddly small 4-bet from a non-expert is very
often the literal nuts (KK+/AK) sized to “keep them in,” whereas a normal or large 4-bet
from the same player can be wider. A preflop min-raise from a passive player, especially out
of position or after limping, frequently caps at a narrow holding (often a big pair afraid of
a multiway flop, or a hand they want to “see a cheap raise” with). Read it like any other
off-baseline size.

The same player-typing applies before the flop: a thinking regular may size down with value to
induce or up as a bluff, while an honest player’s preflop size simply mirrors how much they like
their cards.

22.3. Timing tells

Timing is the second channel. The governing principle is intuitive: the brain spends time on hard
decisions and little on easy ones. From there, the standard reads:

22.3.1. The snap

• A snap-bet (instant bet) means the action was pre-decided: a routine value bet, or a planned
bluff on a card the player had already chosen to barrel. So snap-bets are less reliably strong
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than people assume; all they reliably signal is that no decision was required.
• A snap-call typicallymeans a comfortablemedium-strength hand: good enough to beat some

bets, not strong enough to raise, notweak enough to consider folding. A snap-call often denies
the caller the strongest hands, because with the nuts they would at least consider raising, and
that consideration takes time. It also denies the agonized fold; they weren’t close to folding.
So a snap-call usually caps the range below the top.

• A snap-check generally means giving up, or a hand with no intention of building a pot,
though against tricky players it can be a pre-planned check-raise, the timing version of the
overbet trap.

22.3.2. The tank

• A tank-then-call is one of the more reliable live tells: genuine deliberation usually means a
genuinely marginal hand. Players rarely tank a long time and then call with the nuts (they’d
be deciding whether to raise, and even then a slowroll is socially costly), and they rarely tank
long with pure air they intend to fold. Tank-call therefore leans toward a mid-strength bluff-
catcher, exactly the hand they were unsure whether to fold.

• A tank-then-raise or tank-then-shove is the dangerous one. In live play, a long tank followed
by aggression is, more often than not, a strong hand performing reluctance. “Hollywooding”
(acting weak when strong) is a real, documented pattern in live poker, and the old adage
strong means weak, weak means strong captures it: a player who sighs, shrugs, and then raises is
frequently holding a monster and managing your perception. This is not universal, but the
base rate of long-tank-into-raise being value is high enough that you should rarely hero-call
it without a specific reason.

• A tank-then-fold is just a close fold and tells you mostly about their range on future streets
(they were near the threshold).

Key idea

Decompose every timing read into two questions. First: was a decision required? (snap =
no, tank = yes). Second, only for genuine reads: which direction does the difficulty point? A
genuine tank means a genuinely marginal spot; a deliberate, theatrical tank-into-aggression
usually means the opposite of what it performs. Distinguishing genuine deliberation from
performance is the live player’s core timing skill, and it is read from thewhole person (posture,
breathing, where the chips come from), not the clock alone.

22.3.3. Online timing

Online strips away the body but adds a clean, quantifiable clock, and that clock is oftenmore reliable
than live tells because it cannot be faked with a poker face, only with deliberate effort that most
players don’t bother to apply.

• Instant action via pre-actionbuttons (“bet/raise” or “check/fold” boxes that fire themoment
it’s your turn) is the strongest online timing tell. An instant check very often means the
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check/fold boxwas ticked, so the player has given up. An instant call canmean the check/call
box was pre-clicked, indicating a hand they had already decided was a call regardless of the
card. Learn what the instant-action artifact looks like on your client; it is close to a free read.

• Normal-tempo actions (a second or two) are mostly noise; the player is just clicking in
rhythm.

• Long pauses that use the time bank mean a genuinely hard decision. As in live play, a tank-
into-raise leans strong and a tank-into-call leans marginal. But beware: a delay can also be
multi-tabling lag (the player was acting on another table, or got distracted), which is pure
noise. The more tables someone plays, the more their timing degenerates into noise, and the
less you should trust any single delay.

• Consistent, robotic timing across every decision is itself information: it usually marks a
strong, multi-tabling regular or someone using a tool/script to standardize tempo precisely
so as to not leak. Against robotic timing, abandon timing reads and lean entirely on sizing
and range.

Common mistake

Trusting a single online delay as a tank tell while multi-tabling is rampant. A four-second
pause from a known 12-tabler is probably them clicking back from another table, not delib-
eration about your bet. Calibrate the player’s baseline tempo first; only deviations from their
own normal mean anything.

22.4. Combining sizing + timing + the range read

None of these signals should be used alone. The method is to take the range you built in Chapter
21 and let sizing and timing re-weight it. Think of it as three filters stacked on top of one hand-
distribution:

1. Range read (ch. 21): From the line, the board, and preflop ranges, what hands can they have
here, and with what rough weights?

2. Sizing filter: Given this player’s size-follows-hand tendencies, which part of that range does
this size emphasize? Polarize, depolarize, or cap.

3. Timing filter: Does the tempo confirm or contradict the sizing read? Concordant signals
compound your confidence; contradictory signals should lower it, and you must not cherry-
pick the one you like.

The most powerful situations are when sizing and timing agree and point at a narrow slice of the
range. The most dangerous are when they disagree, which is exactly when a thinking opponent
may be manufacturing a false tell. Revert toward the unexploited range read and don’t stack off on
a single signal.
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Drill

For your next three live or online sessions, before you act, say to yourself in one sentence:
“Range says ; the size shifts it toward ; the timing ___ that.” Write downfive handswhere you
reached showdown and check whether the size/timing read was correct. You are building a
personal hit-rate on these reads, the only honest way to know how much to trust them.

22.5. Worked example

Live $2/$5, 100bb effective. You are on the buttonwith K♥Q♠. A loose-passive recreational player
(showdown history: bets small withmarginal hands, jumps to big bets only with two pair or better,
has never been caught bluffing the river) limps UTG. You raise to $25 (5bb), and the limper calls.
Heads-up to the flop.

Flop (≈ $55, 11bb pot): Q♥9♥4♣ (two hearts). The limper checks, you bet $35 (7bb, ~60% pot)
for value and protection with top pair good kicker, and he calls fairly quickly. His range here is
wide: pairs (queens with a worse kicker, nines, sets of fours), the heart flush draw, straight draws
like JT, and floats (weak hands calling now to bluff later). Nothing surprising.

Turn (≈ $125, 25bb pot): 4♠. Board Q♥9♥4♣4♠. He leads (donks out) for $100 (20bb, ~80%
pot), after a short pause. Now stack the filters:

1. Range read: Adonk-lead from a passive player is already a deviation from his normal “check
to the raiser” behavior. The board paired the bottom card, and the heart flush draw didn’t
complete (the turn 4♠ was not a heart). His donk credibly represents a four, a slowplayed
nine or set from the flop now feeling urgent, or, possibly, the busted heart draw turning into
a bluff, though this player “has never been caught bluffing.”

2. Sizing filter: 80% pot is, for this player, a “big bet,” and his baseline is that big bets mean
two pair or better. The size emphasizes the full-house and quads region, which is worth
separating from genuine trips, because they are not the same hands. Trips means a single
lone 4x in his hand (e.g. A4, K4), a tiny sliver of combos here: a passive UTG limp-caller has
almost no offsuit 4x, and the only live fours are 4♦ and 4♥. Full houses and quads are the real
weight of his big-bet region on this paired board: 44 (now quads, exactly 1 combo, 4♦4♥),
the suited hands Q4s (Q♦4♦) and 94s (9♦4♦) that are now full houses, and the flopped
sets that just boated, QQ (now just 1 combo, since your own Q♠ and the board’s Q♥ leave
only Q♦Q♣) and 99 (3 combos: 9♦9♣, 9♦9♠, 9♣9♠). So the strong region he is repping
is almost entirely boats, with true trips a thin afterthought. The size also de-emphasizes the
bluff region, because this profile does not fire big as a bluff.

3. Timing filter: The pause-then-lead ismild deliberation, consistentwith a playerwho flopped
or just made a hand he’s now deciding how to play, summoning the courage to lead. It is not
a snap (not pre-loaded) and not a long Hollywood tank-into-raise. It modestly confirms “I
have something and I want to bet it,” which aligns with the sizing read.

All three filters point the same direction: this is very likely a four or better. Your K♥Q♠ is a
single pair. Against this specific, honest, non-bluffing player whose big-bet donk on a paired board
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screams trips, the disciplined fold is the high-EV play. Fold without agonizing, because the reads
are concordant and this player’s tells are reliable.

Now change one variable. Suppose the donk-leader were instead a tough, aggressive regular
known to attack paired boards as bluffs and to use the donk-lead as a designed line. The identical
80%-pot lead now means close to the opposite: a paired board is exactly where a thinking player
bluffs, because your range is full of one-pair hands that can’t continue. The sizing tell inverts, the
range stays bluff-heavy, and against that opponent K♥Q♠ (top pair, good kicker) becomes a de-
fensible call. The justification is just one thing: price against air. The pot is laying you a number
that top pair clears against a range this bluff-heavy. Run it: facing his $100 into the ~$125 pot,
you are calling $100 to win $225, so you need 100 / 325 ≈ 31% equity to break even, and top pair
good kicker beats a sufficiently bluff-heavy donking range comfortably more often than 31% of the
time.

Be precise about what is not part of that case. The K♥ adds zero extra equity. The board holds only
two hearts (Q♥9♥); your K♥makes three, and one card to come can bring at most a fourth heart,
never the five a flush requires, so no flush is possible, and no backdoor draw survives either (a
backdoor needs two more cards). Whatever your king can still do comes from pairing the K rank
on the river, which is suit-independent; that it happens to be the K of hearts contributes nothing.

It can even hurt. Holding the K♥ removes some of his missed-heart-draw combos, which reduces
the bluffs in his range and argues for folding more often. A blocker supports a call only when it
blocks his value (imagine holding a 4, a 9, or a Q here to strip some of his trips and boats). So the
call is correct in spite of the K♥, not because of it. Same board, same bet, same timing, opposite
conclusion, entirely because of who is betting. That contrast is the whole chapter in one hand.

22.6. A short discipline for using tells

To keep these reads from becoming superstition, hold yourself to a few rules:

• Establish the baseline before you read the deviation. A tell is a departure from a player’s
own normal sizing and tempo. No baseline, no tell.

• Classify the player first. “Does this person know what this size/timing is supposed to
mean?” Honest players leak; thinking players weaponize. The read flips on that one ques-
tion.

• Require concordance for big decisions. Stack offwhen sizing, timing, and range all point the
same way. When signals conflict, shrink your confidence and default to the GTO-ish range
read.

• Track your hit-rate. You will be wrong often; these are probabilistic edges, not guarantees.
Logging showdowns is the only way to calibrate how much weight a given read deserves,
and to catch yourself seeing patterns that aren’t there.

• Assume strong players are reading you too. Themoment your reactions become predictable,
your own sizing and timing become a tell for them. Vary your tempo, standardize your sizes
against good opponents, and never let your bet size narrate your hand to someone capable
of listening.
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Key idea

The exploitative edge in sizing and timing comes almost entirely from opponents who let
their action follow their hand. Harvest that edge ruthlessly against the unbalanced majority.
Against the players who don’t leak, fall back on the balanced range reading of the previous
chapter, and refuse to be tricked by a tell placed there for you to find.

22.7. Summary

• Sizing and timing are a second information channel; against unbalanced players they leak
hand strength because size and tempo follow the hand.

• Classify the player first, and read every size or tempo as a deviation from that player’s own
baseline: the same bet or pause can mean opposite things from an honest leaker and from a
thinking opponent who knows the tell.

• Use these signals to re-weight your Chapter 21 range, trusting them most when they agree
and least when they conflict, and track your showdowns to learn what they are worth.
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Morphology

By the end of this chapter you will be able to recognise when a range cannot contain the nuts, judge whether
that cap is one-sided, and either attack it with the right pressure or defend your own capped range without
leaking.

If hand reading is the art of narrowing your opponent’s range from “any two cards” down to
something you can actually play against, then range morphology is the science of describing the
shape of what’s left. A range is more than a list of hands; it has structure. It has density: clusters
where many combinations live and gaps where almost none do. Most important for this chapter,
it has a ceiling.

The single most actionable property of any range is whether that ceiling includes the nuts (the
strongest possible hand on a given board). A range that can contain those nutted hands is un-
capped. A range whose strongest hands top out below the nuts, usually at one pair, an overpair,
or a weak two pair, is capped. Learning to see caps, to recognize when your own range is one of
them, and to apply pressure where an opponent cannot fight back is one of the highest-leverage
skills in No-Limit Hold’em.

23.1. What “Range Morphology” Actually Means

Think of a range as a landscape rather than a list. When you say “the big blind defends roughly
the top 40% of hands against a button open,” you have described a quantity. Morphology asks a
different question: what does that 40% look like once specific community cards hit?

A useful way to picture any range on a given board is to sort every combination by strength and
lay them out left to right:

• The top: the nutted and near-nutted hands (sets, straights, flushes, the strongest two pairs).
• The upper-middle: strong but vulnerable hands (overpairs, top pair top kicker).
• Themiddle: marginalmade hands (second pair, weak top pair, weak drawswith backdoors).
• The bottom: air, busted draws, and pure bluff candidates.

Two ranges of identical size can have wildly different shapes. One might be linear, a smooth band
from strong to weak with everything in between. Another might be polarized, a barbell of very
strong hands and pure bluffs with the middle hollowed out. A third might be condensed (some-
times called merged in its middle-heavy form), packed with medium-strength hands but holding
very few nutted combinations and very little pure air.
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Key idea

Bet sizing and range shape are inseparable. Polarized ranges want big sizings and overbets:
you are either nutted or bluffing, so you charge maximum and deny equity. Condensed and
capped ranges want small sizings or checks: you have showdown value to protect but no nuts
to get paid, so you keep the pot small. Reading an opponent’s sizingmeans reading the shape
of their range, which reveals their ceiling.

23.2. Capped vs Uncapped: Who Can Hold the Nuts?

The crucial insight is that the line a player takes, not the board by itself, creates a cap. Every action
a player chooses, and every action they decline, removes combinations from the top or the bottom
of their range. Aggressive lines (raising, 3-betting, betting big, barreling) tend to keep the nuts in
and strip out the weak hands, pushing the range toward polarized and uncapped. Passive lines
(flatting, checking, calling) tend to remove the strongest hands, because a thinking player would
usually have played those aggressively, leaving a capped, condensed range behind.

This mechanism drives the rest of the chapter. When a competent player declines the aggressive
option, they quietly remove the hands that would have taken that line, and each such decision
carves a cap into their range.

23.3. How Specific Lines Cap a Range

These are the patterns you will exploit most often.

23.3.1. Flatting preflop instead of 3-betting

Most competent regulars play a 3-bet-or-fold strategy with their strongest hands, especially out of
position or facing a raise from an early seat. When such a player merely calls an open, the very top
of their range, the hands that would always 3-bet, has been carved out.

Suppose the cutoff opens to 2.5bb and the button just calls rather than 3-betting. A button that 3-
bets QQ+ andAK as a value range, plus some suited-connector and suited-ace bluffs, has a flatting
range conspicuously missing the top pairs that crush most boards. On a board like A♠K♥4♦, the
button cannot easily have AA or KK (those 3-bet), and AK is reduced or absent. The opener, who
can have AK and the occasional slow-played monster, holds a meaningful nut advantage despite
being out of position.

Common mistake

Do not assume a flat-call always caps an opponent. Many strong players deliberately flat
somepremiumhands (a “trapping” frequencywithAA/KK) specifically to keep their flatting
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range uncapped and protect it from exactly the pressure this chapter teaches. Against these
players the cap is softer. Against the typical recreational or straightforward regular, it is real
and exploitable. Always calibrate the read to the player.

23.3.2. Checking back the flop

On dry, static, range-advantage boards this is one of the cleanest and most reliable caps in poker.
When the preflop raiser bets the flop, their range stays polarized and uncapped. When they check
back such a board, they are usually saying, “I do not have a hand I want to build a pot with.”

Picture a single-raised pot: CO opens, BB calls. Flop comes Q♠8♥3♦ rainbow. The CO checks
back. The CO’s range is now heavily capped: strong Qx, sets, and the rare slow-play are mostly
gone, because nearly everyone bets those for value and protection on such a dry board. What
remains is a condensed mass of middle pairs, ace-highs, backdoor stuff, and give-up hands. The
turn and river now belong to the big blind, who can lead the turn with a probe bet (a bet into
the previous street’s aggressor by the player who is not that aggressor) precisely because the CO
has confessed weakness. Had the raiser instead bet that turn after checking the flop, it would be a
delayed continuation bet (delayed c-bet).

Common mistake

Apply the same player calibration here. The “check-back equals capped” read is reliable on
dry, static, range-advantage textures. On dynamic, low, or defender-favoring boards, solver-
trained players deliberately check back strong hands (sets, two pair, strong draws) to protect
their checking range, the same protection this chapter recommends for your flatting ranges
later. Against those opponents the cap is much softer, and probe-betting or over-bluffing
every turn after a check-back is EV-losing. Reserve relentless turn pressure for boards where
the check-back genuinely could not be hiding the nuts.

Key idea

A flop check-back is a strong signal that the range is capped. On most turns, the player who
checked back is now the one who cannot credibly represent the nuts; the initiative has quietly
flipped. Probe-betting turns after a flop check-back is one of the most profitable adjustments
a developing player can add to their game.

23.3.3. Just-calling down (the passive line)

A player who calls flop, turn, and river without ever raising builds a capped, capture-style range.
Raises are howplayers express the top of their range; declining to raise acrossmultiple streets strips
those combinations away. The caller almost always holds a bluff-catcher: a hand good enough to
call but too weak to raise. That is why a polarized bettor can keep firing larger and larger bets
against a pure caller.
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23.3.4. Small-sizing tells

Sizing is morphology made visible. A player who fires a tiny one-third-pot bet on a coordinated,
dynamic board is frequently capped: they have a medium-strength hand they want to bet for thin
value or protection while keeping the pot manageable, but they would have chosen a larger size
with the nuts. A sudden overbet signals the opposite, polarization: nuts or bluff. Noticing when
a player’s size is inconsistent with the strong hands the board allows is core hand reading.

23.4. The Payoff: Exploiting a Capped Opponent

Once you have identified that an opponent’s range is capped, the strategy is conceptually simple
and emotionally difficult. Apply relentless, escalating pressure with a polarized range, use large
bets and overbets, and make them defend a range that cannot hold the nuts.

The logic is pure expected value. If your opponent literally cannot have the nuts, then you are the
only player who can credibly represent them. That means:

1. Your value bets get paid by their bluff-catchers, because they cannot raise you off your hand
without the goods.

2. Your bluffs are extremely credible, because the story you are telling, “I have the hand you
can’t have,” is consistent.

3. Overbets become available and correct. When the opponent’s whole range is bluff-catchers,
an overbet on the river risks the maximum number of their chips for the minimum chance of
being raised, since a capped range almost never raises.

The mathematics of the overbet is worth internalizing. If you bet 150% of the pot on the river as
a pure polarized range, your opponent must defend enough to stop you from profitably bluffing
with any two cards. Their minimum-defense frequency is purely a function of pot odds: MDF =
pot/(pot + bet) = 100/(100 + 150) = 2/5, or 40%. They must continue with at least 40% of their
range andmay fold at most 60%; fold any more and your pure bluffs show a profit, because the bet
only needs to win 150/(150 + 100) = 60% of the time to break even with any two cards.

Be careful not to confuse this with a different number. The 3/8 ≈ 37.5% figure often quoted at this
sizing is the bettor’s optimal bluff share, not the defender’s required defense frequency. At a 150%-
pot bet the GTO value-to-bluff ratio is (P + B):B = 250:150 = 5:3: for every 5 value combos you bet
3 bluffs, so 3/8 of your betting range is bluffs (62.5% value). That is a property of your range; the
40%MDF is a property of theirs. They are unrelated, andMDF does not fold in the defender’s own
equity. Pure bluff-catchers have essentially zero equity against the value half of a polarized range,
so the threshold is simply pot/(pot + bet).

A capped opponent staring down an overbet with nothing but one pair will frequently under-
defend; they cannot find enough comfortable calls to reach 40%. And against an opponent who
under-defends you can deviate from balance: profitably over-bluff well beyond the 5:3 ratio. Aban-
doning the balanced mix for more bluffs is the whole point of attacking a cap.
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Common mistake

Relentless pressure is not mindless pressure. You still need a credible value-to-bluff ratio
over a full hand, and you must pick bluffs with good removal (blockers, cards that reduce the
combinations your opponent can hold) on the right run-outs. Overbetting a capped opponent
on a board where your own range is also capped (where you cannot credibly have the nuts
either) gets you snapped off by a stubborn bluff-catcher. The capmust be asymmetric: capped
for them, uncapped for you. That asymmetry is what makes the attack work.

23.4.1. Picking the right boards to attack a cap

A cap is most exploitable when the board favors the nutted hands that only you can hold. Two
related but distinct ideas drive this. Range advantage means your range holds more total equity
across the whole board: the sum of all your hands fares better than the sum of theirs. Nut ad-
vantage means you hold a larger share of the very strongest hands the board allows. The two can
diverge: a capped player can carry a range-equity edge (a dense block of solid medium hands)
while holding none of the nuts, the very asymmetry that makes them overbet-able. Nut advantage,
then, is the deciding factor:

• Ace-high and king-high boards brutally punish a preflop flatter who folded their big aces
and pairs into a 3-bet, or who failed to 3-bet them. The aggressor with the uncapped range
can barrel these relentlessly.

• Boards that complete obvious draws (third flush card, four-to-a-straight) reward whoever’s
range contains those draws. If the capped player check-called flop and turn, they rarely have
the made flush on a river that completes it, while you, the bettor, can credibly represent it.
Overbet.

• Paired boards can reverse this: a turn or river that pairs the board often uncaps the bluff-catcher
(now they can have trips or a full house) and should make you slow down.

A note on multiway pots

Every example in this chapter is heads-up, and that is where the framework is cleanest: there
is exactly one opponent, and either their range is capped or it is not. Multiway, the asymmetry
dilutes. With two or three players still in, the chance that someone holds an uncapped range
rises sharply. The aggregate defensemath also shifts: across several opponents, the combined
frequencywithwhich an overbet gets called ismuch higher than against a single bluff-catcher,
even if each individual is capped. The practical adjustment is to bluffmuch less and size down
into multiway pots, reserving the overbet pressure for spots where you are isolated against
one demonstrably capped opponent.
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23.5. Recognizing When Your Own Range Is Capped

Everything above cuts both ways. The same passive lines that cap your opponents cap you. If you
flat preflop, check back flops, and call down, you are the one holding a range full of bluff-catchers,
and a thinking opponent will overbet you relentlessly.

The first step is awareness: at every decision, ask “what does the line I have taken say about the top
of my range?” If you flatted the button and then called two streets on a draw-heavy board, you
must accept that you are capped and that big rivers are dangerous cards for you. The second step
is protection. You protect a capped range in three ways:

1. Cap it less in the first place. Mix some aggression into your strongest hands at the moments
where you would otherwise only play them passively. 3-bet a fraction of your premiums
rather than flatting them all. Occasionally raise a flop with a strong hand. Lead some of
your nutted combinations (a donk bet: betting into the previous street’s raiser rather than
checking to them) on boards that smash your calling range. This keeps your strongest hands
spread across multiple lines, so no single line is provably capped.

2. Defend at the correct frequency anyway. Even a capped range usually contains some hands.
Against an overbet youdo not need calls in 60%of your range; minimum-defensemathmeans
a smaller fraction suffices, and you should call your best bluff-catchers, prioritizing those that
block the opponent’s value. (For example, call with the A♠when an ace-high spade flush is
a big part of their value range, since you hold one of their nut combos.) Do not over-fold out
of fear; a capped range that folds 80% to pressure is leaking badly.

3. Choose lines that keep you out of capped spots. If you know you will be uncomfortable de-
fending a check-call-call line on a particular texture, consider taking the betting lead yourself,
or 3-betting preflop so you enter the hand uncapped.

Key idea

The board card that hurts a capped range most is the one thatwould have completed the top of an
uncapped range. When you are the capped player and the river brings the third flush card or
the obvious straight, expect a polarized barrel and defend only your blockers and best bluff-
catchers, folding the rest. Spotting “this card is bad for the shape of my range” before your
opponent bets is what separates a good defender from a calling station.

23.6. Worked Example: Capping, Then Punishing the Cap

Let us put the whole framework into one hand. 100bb effective, 6-max online cash, no antes.

Preflop. Hijack opens to 2.5bb. We are on the button with A♥J♥. We could 3-bet, but say we
flat (a reasonable mix). Both blinds fold. Note our own line: by flatting, we have slightly capped
ourselves, since we would 3-bet AA/KK/QQ/AK some of the time. Hold that thought.

Flop (6.5bb): A♠9♥4♦ rainbow. The hijack, as the preflop raiser, checks. This is the pivotal mo-
ment. On an ace-high, bone-dry board, a competent hijack bets nearly all of their strong aces,
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sets, and AK for value and protection. By checking, they have capped their range hard: it is
now weighted toward middle pairs (KK–TT that fear the ace; 99 is a set, so that bets, so really
JJ/TT/KK/QQ types), busted overcards, and give-ups.

Meanwhile our range, as the flat-caller, is uncapped relative to theirs here: we can easily have Ax
(we just flatted A♥J♥), and they have capped themselves out of the strong aces. The asymmetry
has flipped in our favor.

We bet 3.5bb (about half pot) for value and to deny the equity of their two overcards and backdoor
hands. Hijack calls. Their call condenses their range further into bluff-catchers: middle pairs and
weak aces that decline to raise.

Turn (13.5bb): A♠9♥4♦K♣. The K is a strong card for our story. It boosts our perceived range
(we can credibly have AK and KK) and bricks the middle pairs the hijack is most likely calling
with: JJ and TT now face two overcards. It does one thing for villain, though: it pairs their Kx
(KJ/KT/KQ) into a fresh second-pair bluff-catcher that may continue, so the card is excellent for
us but not a pure brick. The hijack checks again.

We bet 9bb (about two-thirds pot), value-betting our aces and pressuring a range that cannot con-
tinue comfortably. The hijack, holding say J♦T♣ (jack-high with no pair, just a gutshot to broad-
way, since a queen would complete A-K-Q-J-T), folds. Or with TT they call, reluctantly. (Note that
TT, not JT, is the genuine “pair of tens” here.)

River (suppose the hijack called turn): A♠9♥4♦K♣7♦. Pot is 31.5bb, stacks behind are about
85bb. The hijack checks a third time. Their range is nowalmost entirely cappedbluff-catchers: pairs
of tens, jacks, and queens, plus the occasionalweak ace they slow-played. They have essentially zero
nutted hands, because every strong hand would have bet or raised somewhere along the way.

This is the textbook overbet spot. We bet 45bb, roughly 150% pot. With our genuine value (AJ,
AK, AQ, the rare set) we get called by their stubborn bluff-catchers, and with a well-chosen bluff
(say Q♠J♣, which picked up no showdown value and blocks their QJ/JJ continues) wemake them
fold a hand that beats us, because they cannot profitably call an overbet with third pair against a
range that credibly contains everything they fear. The cap they manufactured on the flop, when
they checked, is the reason this overbet exists.

Drill

Pull up 20 hands from your own database (or replay 20 hands tonight) and, for each one
where your opponent checked back a flop or flatted preflop instead of 3-betting, write one
sentence: “On the turn or river, what is the strongest hand they can credibly hold?” Then ask
whether you applied pressure to that cap. You will likely find a string of missed turn probe-
bets and rivers where an overbet was sitting there, free. Conversely, flag every hand where
you took two passive lines in a row and a scary card came; those are the spots where youwere
the capped one and should have either folded more cheaply or protected your range earlier.
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23.7. Putting It Together

Range morphology turns the abstract idea of “putting someone on a range” into a concrete, ex-
ploitable picture. The workflow is:

1. Reconstruct the line. What did each player do, and, just as important, what did they decline
to do on each street?

2. Locate the ceiling. Aggressive lines keep the nuts in; passive lines (flat, check-back, call-
down, tiny sizing) strip the nuts out and create a cap.

3. Check for asymmetry. A cap is only worth attacking when their range is capped and yours is
not on this specific runout.

4. Apply pressure proportional to the cap. The harder they are capped and themore the board
favors your uncapped nut combinations, the bigger you bet, up to overbets and multi-street
barrels.

5. Watch your own ceiling. Audit the line you are taking. If you are the capped player, defend
at the correct frequency with your best blockers, fold the trash, and better yet, adopt lines
that keep your premiums distributed so you are never provably capped in the first place.

Master this and youwill start to see the felt differently. Every check-back, every flat, every limp-call
is a player quietly telling you where the top of their range is. Your job is simply to bet where they
cannot follow.
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24. Advanced Hand Reading: Blockers,
Node-Locking & Synthesis

By the end of this chapter you will be able to build a weighted, blocker-aware range for an opponent at each
decision node and convert it into the highest-EV action.

This is the chapterwhere everything comes together. By nowyouunderstand ranges, board texture,
bet sizing, and the rudiments of population reads. Hand reading is the discipline that fuses all of
it into a single, evolving estimate of what your opponent holds and, just as importantly, what they
do not hold. The goal is never to name the exact two cards in their hand. It is to maintain an honest,
probability-weighted picture of their range at every decision node, update it as new information
arrives, and then choose the action that maximizes expected value against that picture.

If you take one idea from this chapter, take this: hand reading is range estimation under uncer-
tainty, not mind reading. You will be wrong about specific hands constantly. You will still profit
enormously, because you are right about the shape of the range often enough to size your value bets,
time your bluffs, and find the thin folds that separate winning players from breakeven ones.

24.1. From Single Hands to Weighted Ranges

The beginner thinks, “He has the flush.” The intermediate player thinks, “He could have a flush,
a set, or a bluff.” The advanced player thinks, “His range here is roughly 40% value (sets, two
pair, the nut flush), 35% marginal made hands he’s protecting or bluff-catching with, and 25% air,
with the air weighted toward hands that picked up a draw or a blocker.” That last sentence is a
weighted range, and it is the mental object that lets you make correct decisions.

A weighted range has two components:

1. The combinations: which specific hands are plausible given the action so far.
2. The weights: how likely each combination is, relative to the others, after accounting for ev-

erything you know.

Think in combinatorics. There are 6 combos of any pocket pair before cards are removed, and 16
combos of any unpaired hand (12 offsuit, 4 suited). When a card relevant to a hand appears on
the board or in your own hand, you subtract combos. This counting is the engine of hand reading.
“He could have a set” is lazy. “On Q♠7♥2♦ he has 3 combos each of QQ, 77, and 22 (one of each
rank sits on the board, so each set is C(3,2)=3), but I hold a Q, so his QQ drops from 3 combos to
1, which is C(2,2), while 77 and 22 stay at 3 apiece” is hand reading.
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Key idea

Always carry a distribution, never a point estimate. When you catch yourself saying “he has
X,” restate it as “his range is roughly P% value / Q% marginal / R% air, and here’s why.” The
act of forcing percentages exposes lazy thinking immediately.

24.2. Blockers and Unblockers: The Heart of a Modern Read

A blocker (or card removal) is a card in your hand or on the board that reduces the number of
combinations of a particular holding your opponent can have. An unblocker is the absence of
such a card: your hand fails to remove combos from a range, leaving that range at full weight.

Blockers matter for two distinct reasons, and confusing them is a common error:

• Blocking value makes it safer to bluff and more attractive to bluff-catch. If you hold the A♠
on a board with three spades (alongside an off-suit blank, so you don’t actually have a flush
yourself), you block the nut flush. Your opponent then holds fewer of the strongest hands,
so your bluff gets through more often and your bluff-catch is less likely to be beaten by the
nuts.

• Unblocking the bluffs, blocking the folds is the subtler half. When you bluff, you ideally
want a hand that blocks the hands that would call you and unblocks the hands that would
fold. When you bluff-catch, you want a card that blocks value and unblocks the bluffs you
beat.

Consider a river bluff decision. The final board reads J♠8♠4♠7♥2♦: three spades, but the A♠
is not among them, so the nut flush is still live in a player’s hand. You hold A♠5♦ and you’re
thinking about bombing it as a bluff. First, notice what you do not have. One spade plus an off-suit
blank is not a made flush; you hold ace-high and nothing else, so this is a genuine bluff rather than
a value bet in disguise. Which blockers help?

• The A♠ removes the nut flush from villain’s range entirely: he can’t hold the ace-high spade
flush, the single strongest hand possible on this board. That does two things at once. It makes
it less likely he already has a monster, and it lets you credibly represent the flush yourself,
because you hold one of the cards he most needs to fear.

• The 5♦ is deliberately worthless, and that is exactly what youwant. It blocks none of villain’s
folding range: not his busted gutshots, not his missed overcards, not his third pair that gives
up. Blocking the hands villain would fold is bad for a bluff, because you want him to keep
every hand that can release. A bare blank kicker stays out of the way.

So A♠5♦ is close to the ideal river bluff on this board: it blocks the strongest calls, the nut flush he
most fears, while leaving the folds untouched. (He can still call with lower spade flushes; what the
A♠ buys you is the credibility to represent the nut flush, not the removal of his every calling hand.)
Contrast 5♥3♦, which holds no spade at all and on this final boardmakes no pair, no straight, and
no flush. It is genuine air just like your ace-high, but stripped of the A♠’s value-blocking: it blocks
neither villain’s flushes (he keeps every made hand, the nut flush included) nor his folds. Same
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absence of a showdown hand, yet a clearly worse bluffing candidate. This is why solvers so often
bluff with a hand that holds one card of the nut suit and an otherwise useless kicker: maximum
value-blocking, minimum fold-blocking, exactly the A♠5♦ profile.

Common mistake

Bluffing because “I have no showdown value, might as well.” No-showdown-value is a pre-
requisite for bluffing, not a reason. The reason is blocker quality plus the fold equity the line
generates. A busted gutshot that blocks none of villain’s folding range and none of his value
is often a worse bluff than a hand with a relevant blocker and a clean removal story, even if
the gutshot “has less showdown value.”

When you bluff-catch, flip the logic. Picture the same J♠8♠4♠7♥2♦ board, now with villain
betting into you. If youhold twooff-suit blankswith no spade, sayK♦Q♣, youunblock everything:
villain can hold every flush, and he can also hold every bare-A♠ bluff, the exact hands we just
called his best bluffing candidates. You block none of his value and none of his bluffs. If instead
you held the A♠ yourself, you would block the nut flush and those bare-A♠ bluffs at the same
time, a genuine double edge. You want a bluff-catcher to block his value; blocking his bluffs hurts,
because those are the hands you beat. On this board the A♠ cuts both ways, so its worth as a bluff-
catcher depends on how much of villain’s betting range is nut flushes versus bare-ace air. The
lesson holds regardless: the presence or absence of a single suited card swings your bluff-catch EV
more than most players realize, once you reason about which way it cuts.

24.3. Node-Locking: Reading by Forcing the Tree

Node-locking is a solver technique, but its real value is as a thinking discipline you can run in your
head. A solver normally assumes both players play perfectly. When you node-lock, you reach into
a specific decision node and force one player to deviate (lock villain to never bluff this river, say, or
to always call too wide here), then let the solver re-solve everyone else’s strategy around that fixed
mistake. The output tells you how to exploit that specific leak.

You cannot run a solver at the table, but you can run the logic:

1. Identify the population deviation. “Live $2/$5 players underbluff the riverwhen they check-
raise.”

2. Lock it mentally. Treat their river check-raise as ~90% value, ~10% bluff, instead of the bal-
anced bluff fraction. (That fraction is roughly ~33% bluffs for a pot-sized raise but rises to-
ward ~40% for an over-bet-sized one, so don’t anchor on a flat 33%.)

3. Re-derive your response. Against a 90/10 range, your bluff-catchers shouldmostly fold, even
strong second-pair hands. The pot odds that would force a call against a balanced range no
longer apply.

This is how population priors convert into action. The solver gives you the balanced baseline;
node-locking the population tendency gives you the exploit; the size of that exploit tells you how
confident you should be before deviating.
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Key idea

A solver tells you the unexploitableplay. A node-locked solve tells you themaximally exploitative
play against a specific named leak. Strongplayers live in the gap between the two: theydefault
to the baseline against unknowns and slide toward the exploit as reads accumulate.

24.4. The Synthesis: Building One Read From Five Inputs

A complete read braids together five strands. Learn to run them in order, because each one narrows
the range the previous one produced.

Input What it does Example

1. Population prior Sets the baseline range before any
individual info

“BTN opens 45% of hands;
typical reg c-bets ~55% on this
texture”

2. Observed tendencies
(HUD/history)

Adjusts the prior for this
opponent

“His 3-bet is 4% — extremely
tight; his fold-to-c-bet is high”

3. Action & sizing this hand Filters the range to combos
consistent with the line

“He used a 75% pot c-bet, then
over-bet the turn”

4. Board texture & runout Determines which combos
connect, draw, or whiff

“Turn brought the flush; his
over-bet polarizes”

5. Physical / timing tells (if
live/visible)

Final, lowest-confidence
tiebreaker

“Snap over-bet, relaxed posture”

The ordering matters. You start wide (population), tighten with the specific player, tighten again
with the betting line, map it onto the board, and only then, if you have it, apply the live tell as a
small nudge. A tell should rarely override the first four inputs; it mainly breaks ties between two
hypotheses the betting line left open.

24.4.1. On HUD stats and population numbers

When I cite stats, treat them as typical ranges, not laws. A “tight-aggressive regular” online atmid-
stakes 6-max might run something like VPIP 22-26 / PFR 18-22 / 3-bet 7-9% (VPIP is how often a
player voluntarily puts money in preflop; PFR is how often they raise preflop), with a fold-to-c-bet
(continuation bet) around 45-55% on many textures. A loose recreational player might be VPIP
35+ with PFR far below it (the tell-tale “limp/call” gap). These are orientation points; the exact
numbers drift by stake, year, and pool. What never drifts is the method: large gaps between stats
reveal exploitable imbalances. A high VPIP with a low PFR, for instance, marks a passive caller
who underbluffs.
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Common mistake

Acting on small samples as if they were destiny. A 4% 3-bet over 40 hands is almost meaning-
less; over 4,000 hands it’s a genuine read. Weight your confidence by sample size. The cure
for over-reading noise is to default to population priors until your sample earns the right to override
them.

24.5. Common Hand-Reading Errors

These are the leaks that quietly cost good players the most.

• Anchoring on one hand. You decide on the flop “he has a set” and then interpret every later
action through that lens, ignoring the turn check that’s wildly inconsistent with a set. The
fix: re-derive the range from scratch on every street, then ask “what did this new action add
or remove?”

• Ignoring sizing. Sizing is the single most under-used input below high stakes. A small
“blocker” bet and a pot-sized over-bet represent different ranges even from the same player on
the same board. If your read doesn’t change when the sizing changes, you aren’t really hand
reading.

• Level-stacking (over-leveling). “He knows that I know that he knows…” Against most op-
ponents, second-level thinking (“what does he have, and what does he think I have?”) is the
correct depth. Spiraling to level five against a player who is thinking on level one is how you
talk yourself into hero-folding the best hand. Calibrate your level to your opponent’s sophisti-
cation, not your own.

• Confirmation bias on tells. Once you “feel” weakness, you notice every supporting cue and
discount the contradicting ones. Treat a tell as a hypothesis to be falsified, not confirmed.

• Ignoring your own range and blockers. Forgetting that your hand removes combos from
villain’s range, especially the combos most relevant to your decision, is the most common
combinatoric error. Always ask “what do the cards in my hand block?”

• Symmetry blindness. Assuming villain’s range is built theway yours is. Recreational players
don’t balance, regs over-fold to certain sizings, and nits don’t bluff rivers. Their range is not
a mirror of yours.

24.6. A Fully Worked Multi-Street Example

Let’s run the whole machine on one hand. Online $1/$2 6-max, 100bb effective. You hold A♥5♥
in the big blind.

Preflop. The CO (a reg you have ~3,000 hands on: VPIP 24, PFR 19, c-bet flop ~58%, barrels turns
aggressively when checked to but rarely triple-barrels, with a high river give-up frequency)
opens to 2.5bb. Folds to you in the BB, and you defend with a wide range including A♥5♥, which
has a nut blocker, suitedness, and playability. You call. (Pot ~5.5bb.)
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Range snapshot: His open is a standard ~24% CO range: broadways, pairs, suited aces and connec-
tors, some offsuit broadways. Wide and uncapped.

Flop: K♠7♣3♥ (rainbow, one heart). You check. He c-bets 2bb into 5.5 (small, ~36%). You
call.

Reasoning: The small sizing on a dry, K-high board is the population-standard “range bet”: he bets
almost his whole range cheaply to deny equity. So this action barely narrows his range; it stays close
to his entire opening range. Your A♥5♥ has a backdoor flush, a backdoor wheel draw, and an
ace-high that can improve. Calling is fine; folding would be over-folding to a sizing that represents
almost nothing.

Weighted range, his flop betting range: because he range-bets nearly his whole opening range, it stays
wide. Carry the distribution explicitly rather than waving at “his c-bet range”: roughly 20% value
(top pair good-kicker or better, i.e. AK, KQ, KJ, plus the sets KK/77/33 and the overpair AA; those
sets are only ~3 combos of 77 and ~3 of 33), 30% marginal (underpairs QQ–88, weak Kx, suited
aces with a backdoor), and 50% air (whiffed broadways like AQ/AJ/QJ and missed connectors).
Against a range that wide and that weak at the top, calling ace-high with two backdoors is trivial.
(Pot ~9.5bb.)

Turn: K♠7♣3♥6♥ (now two hearts; you pick up the nut flush draw). You check. He over-bets
to 14bb into 9.5 (~150%).

Now we synthesize. Run the five inputs.

1. Population prior: Over-bets on the turn are polarizing, meaning the range splits into strong
value (sets, Kx with a good kicker that wants to charge draws, maybe AA or the occasional
slow-played monster) and bluffs (flush draws, gutshots, the occasional pure air with a
blocker), with little in between.

2. Observed tendency: This specific reg barrels turns thinlywhen checked to but rarely follows
through on the river with give-up bluffs (his river check-down tendency is high; he doesn’t
triple-barrel light). Filed away for the river.

3. Sizing: The over-bet is genuinely polarizing here. It’s too big for medium-strength hands
(second pair isn’t over-betting), so his range is now capped (it can no longer hold those
marginal made hands) and split into nutted value plus draws and bluffs.

4. Texture: The turn puts a second heart out, so the live draw is now a heart flush draw. The
strongest semi-bluffs this texture creates are the nut-flush draws (A♥Q♥, A♥J♥, A♥T♥
and friends), exactly the combos a thinking reg loves to over-bet. But here’s the blocker: you
hold the A♥, which removes every A♥x combo from his range. He simply cannot have a
nut-flush draw. The heart draws he can still hold are the weaker non-ace ones (Q♥J♥, J♥T♥,
T♥9♥), a thinner and less threatening slice. Your one card lops the top off both his draw-
bluffs and the nut flush he could otherwise complete on the river.

5. Tells: None visible online beyond timing; say he bet in standard tempo. No strong signal, so
don’t over-weight it.

Weighted range, his turn over-bet range: the over-bet collapses themarginalmade hands and polarizes
him. Carry it as roughly 40% value (sets 77/33, ~3 combos each, plus AA and the occasional slow-
played KK or AK that wants to charge the draw), ~5% marginal (second pair and weak Kx mostly
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check this size, so they’re nearly gone), and ~55% draws/air barreling as semi-bluffs. Note that
this is already an over-bluffed over-bet: a balanced 150%-pot over-bet would carry closer to ~37%
bluffs (the indifference fraction B/(P+2B) with B = 1.5 pots), so the extra ~18 points are partly
excused by these semi-bluffs’ raw equity and partly the precise turn-aggression leak we are here
to exploit. That is the deviation, not the reg’s default construction. The blocker math sharpens it:
his nut-flush draws are A♥x and you hold the A♥, so he has zero of them.

Decision: You have the nut flush draw (~9 heart outs, though two of them, the K♥ and 7♥, pair
the board and can fill villain up against his sets and two-pair, so they are not perfectly clean), a
gutshot to the 4 (3 more outs, since the 4♥ is already counted among the hearts), and an overcard
ace. Against a polarized over-bet you’re getting 14 to call into a ~23.5bb pot, about 37% needed (14
/ 37.5). Here is the step most players botch. The flush draw alone is ~9 outs ≈ 20% to hit on the
river, and adding the gutshot and the (tainted) ace gets you to maybe 25–30%. But that number is
only your equity against the value half of his range: your chance to improve to the best hand when
he genuinely holds a set or AA (vs a set ~23%, vs AA ~27%). It is the wrong number to put up
against 37%, becausemost of his over-bet range is draws and air (~55%), and your ace-high already
beats every bit of it at showdown. Against Q♥J♥, J♥T♥, T♥9♥ and the rest of his busted-heart
and broken-straight bluffs, A♥-high runs about 85% (you even hold the A♥ that dominates their
flush draws), and his high river give-up frequencymeans that equity actually gets realized: when a
draw bricks he checks the river and you table the winner without paying him off. Blend it, roughly
0.40 × 0.25 (behind, drawing, against his value) plus 0.55 × 0.85 (ahead, against his bluffs) plus
a sliver against the few marginal hands, and your equity against his actual range is around 50%,
comfortably above the 37% you need. So the call is justified by pot and realized equity outright.
The implied odds (100bb deep, you stack him when the nut flush comes in) and the fold equity
of an occasional turn raise are bonuses on top, not the main reason. The A♥ also makes you the
best candidate to raise, since you block his nut-flush draws while your own draw is to the nuts.
But given his give-up-prone river tendency, a flat call is cleaner: raising would fold out the air you
already beat and get continued action almost exclusively from his set-heavy value region, which
has you crushed. Flat-calling instead keeps his turn semi-bluffs in (you beat them at showdown
when they brick), realizes your equity cheaply, and preserves the implied-odds payout when the
nut flush lands. You call. (Pot ~37.5bb.)

River: K♠7♣3♥6♥2♦. The flush misses. You have A♥5♥: ace-high, no pair, busted nut flush
draw. You check.

He now checks behind.

Read confirmed: His river check fits the node-locked tendency: he doesn’t fire give-up bluffs on
the river. His turn over-bet was the top of his polar range or a draw that gave up when it bricked.
Weighted range, his river check-back range: roughly ~0% bombs (sets andAA almost always bet again,
very rarely checking the near-nuts back into a busted boardwhen they could value-bet your capped
range), ~5–10% give-up made hands (a thin Kx that chose pot control or feared your check-call),
and ~90% busted draws (the non-ace heart combos and broken straight draws that had equity on
the turn and nothing on the river). Note what is absent: medium pairs never reached this node,
because the turn over-bet capped them out a street earlier. Your ace-high beats essentially all of that
~90%, which is why your check-down wins, and why betting the river would have been a blunder:
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you’d fold out only the hands you already beat and get called by the few that beat you. You check,
he shows Q♥J♥ (busted heart flush draw), and your A♥ wins.

Drill

Take the hand above and change exactly one variable at a time, re-deriving the river:

1. You hold A5with no heart (e.g., A♠5♣, so you don’t block his nut-flush draws, and the
flush got there for him). How does his turn over-bet range, and your turn call, change?

2. The river is the 4♥ (completing the flush). Now you have a made nut flush. Given
his “rarely triple-barrels” tendency, should you lead the river for value (bet out into the
previous aggressor, a donk bet) or check to induce? What does his river-check tendency
tell you about how much value you can extract by betting yourself?

3. Villain is instead an unknown recreational player with no sample. Which of your five
inputs just lost most of its weight, and what do you fall back on?

Write out the weighted range (value % / marginal % / air %) at the start of each street for all
three variants. The point of the drill is to feel how a single blocker or a single read swings the
whole tree.

24.7. Converting the Read to the Max-EV Action

A perfect read is worthless until it becomes a bet, call, raise, or fold. The conversion has three
steps:

1. State the weighted range at the decision node (value / marginal / air, with rough percent-
ages).

2. Compare your hand to that range. Are you ahead of enough of it to value bet? Behind
enough that you’re bluff-catching? Do you have the blockers to bluff profitably?

3. Pick the action with the highest EV, accounting for pot odds, fold equity, and future streets.
Don’t default to the action that “feels” right or that protects your ego from being bluffed.

The most common failure is stopping at step 1. Players construct a beautiful read and then make a
default action anyway. Synthesis is only complete when the percentages on yourmental scoreboard
dictate the chips that go in.

Key idea

Hand reading is a loop, not a verdict: estimate the range → act → observe the response →
update the range. Every action your opponent takes is a new data point that should sharpen,
confirm, or overturn your prior. The players whowin themost aren’t the ones who guess right
on street one; they’re the oneswho update fastest andmost honestly on streets two, three, and
four.
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24.8. Putting It Together

Advanced hand reading is not a separate skill bolted onto your game; it is the integration layer that
makes every other skill pay. Combinatorics gives you the combos. Blocker logic tells you which
combos your own cards remove, and whether to bluff or catch. Population priors and HUD reads
set and adjust the baseline. Sizing and texture filter the range street by street. Node-locking turns
a known leak into a concrete exploit. And the timing or physical tell, when you have it, breaks the
final tie.

Run that pipeline on every meaningful decision and two things happen. First, your decisions get
measurably better, because they’re grounded in a distribution instead of a hunch. Second, and
this is the part that compounds, you start seeing the game in ranges automatically, the way a chess
master sees the board in patterns rather than individual pieces. That is the destination. Be patient
with the uncertainty, stay honest about what you don’t know, and keep updating. The edge isn’t
in being certain; it’s in being less wrong, more often, for the right reasons.

Summary

• Carry a weighted range (value / marginal / air) at every node, not a single hand.
• Count combos, and remember which combos your own cards block.
• For a bluff, hold cards that block calls and leave folds untouched; for a bluff-catch, block

value and unblock bluffs.
• Node-lock a knownpopulation leak to turn the balanced baseline into a concrete exploit.
• Build each read in order: population prior, opponent tendencies, action and sizing, tex-

ture, then tell.
• A read only counts once it dictates the chips: pick the highest-EV action, then update

on the response.
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Part VI — The Psychological Game
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25. Foundations of Poker Psychology

Poker is often described as a card game played by people. It is more accurate to call it a decision
game played by emotional, biased, ego-driven primates who happen to be holding cards. What
you actually do for hours at the table is make a long sequence of choices under uncertainty, with
incomplete information, real money on the line, and a rush of adrenaline, frustration, and hope
running through you. Master the choices and quiet that chemistry, and you have the foundation
of every winning player.

This chapter opens Part VI. It does not teach a specific tell to look for or a specific tilt-recovery
routine; those come later. Its job is to install the correct mental model: what poker is psycholog-
ically, why your brain is poorly adapted to it by default, and what the inner life of a long-term
winner actually looks like. Everything in the chapters that follow (reading opponents, managing
tilt, sustaining focus over a long session) is built on this base.

By the end of this chapter you will be able to judge your poker decisions by their quality and the information
you had, rather than by whether the hand won, and to recognize the ego, biases, and emotional habits that
pull players off that standard.

25.1. Poker as Repeated Decisions Under Uncertainty

Strip poker down to its skeleton and you find a simple loop, repeated tens of thousands of times:

1. You receive partial information (your cards, position, stack sizes, betting action, physical
and timing cues).

2. You make a decision (fold, check, call, bet, raise, and how much).
3. Chance intervenes (the next card, the opponent’s hidden holding).
4. You receive a result (you win the pot, lose it, or it gets bigger and the loop repeats).

Three features of this loop matter enormously for psychology.

The information is always incomplete. You never see your opponent’s cards until showdown, and
often not even then. Every decision is a bet on a probability distribution of hands, not a fact. Being
“wrong” in the everyday sense is therefore impossible to avoid: you can play a hand flawlessly and
lose, or play it terribly and win. The link between decision quality and result is loose and noisy,
and your brain hates that.

Chance has the final word on any single hand. Suppose you get all-in preflop holding A♠A♥
against A♦K♦. You are roughly an 87% favorite, doing everything right, and you will still lose
about one time in eight. Those losses are not mistakes; they are simply what being a favorite costs.
A player who cannot emotionally accept the 13% will not survive contact with the long run.
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The sample is huge and the signal is buried in noise. A winning cash-game regular might earn,
say, a few big blinds per 100 hands, a tiny edge spread across an enormous number of trials. You
can play your best poker for a week and lose, or your worst for a week andwin; over a few hundred
hands, variance swamps the edge. Results over short stretches are close tomeaningless as feedback,
which is the single most psychologically corrosive fact about the game, and we will keep returning
to it.

Key idea

Poker rewards decision quality, but it pays you in results, and the two only converge over a
very large sample. The entire discipline of poker psychology is the project of staying loyal to
decision quality while being emotionally battered by results.

Because the loop repeats so many times, poker is a game of expected value (EV), the average result
a decision would produce if you faced it countless times. Your job is not to win this hand or this
session; it is to make the highest-EV choice available at each decision point, again and again, and
let the law of large numbers do its slow work. The amateur asks, “Did I win?” The professional
asks, “Would I make that same decision again with the information I had?” If the answer is yes,
the result is irrelevant to the evaluation. This shift from outcome to process is the master key of
the whole chapter.

25.2. The Rational Brain and the Emotional Brain

A useful (if simplified) model from cognitive psychology splits your thinking into two systems.
System 1 is fast, automatic, emotional, intuitive, and effortless; it fires before you know it has fired.
System 2 is slow, deliberate, logical, and effortful, the part that does the range analysis, the pot-
odds arithmetic, the “what does he have here” reasoning. (Daniel Kahneman popularized these
labels in Thinking, Fast and Slow; the underlying dual-process idea is widely used in psychology.)

At the table you need System 2 to drive and System 1 to advise. The disaster scenario is the reverse:
System 1 seizes the wheel. That is, in essence, what tilt is: the emotional brain hijacking decisions
that the rational brain should own. (Tilt gets a full chapter of its own later; here we only establish
the mechanism.)

Crucially, System 1 is not your enemy. A huge part of expert poker (reads, hand-reading intuition,
sensing weakness) lives in trained System 1 pattern recognition. The expert’s gut is educated; it has
seen a hundred thousand hands and quietly notices the bet-sizing that “feels” like a bluff. The goal
is to keep emotion and intuition subordinate to deliberate reasoning, and to knowwhich is which.

Consider a concrete fork. The river bricks, your opponent jams, and you feel a hot flash of “he’s
bluffing, call!” That feeling is data, but data of unknown quality. The skilled player neither obeys
the feeling nor dismisses it; they interrogate it. Why does it feel like a bluff? Is it the rushed motion,
the oversized bet, the story that doesn’t add up? Or is it just that I have a good hand and I don’t
want to fold it? The first is trained System 1; the second is ego dressed up as a read. Telling them
apart is a learnable skill, and most of hand-reading craft is exactly that.
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The emotional brain produces more than tilt. It also generates a family of predictable, named
distortions, the cognitive biases, that quietly warp poker decisions. Four are worth learning to
recognize on sight:

• Loss aversion. A loss hurts roughly twice as much as an equivalent gain feels good. At the
table this shows up as taking bad gambles to avoid booking a loss, and as playing scared to
protect a winning session, both of which sacrifice EV to soothe a feeling.

• Sunk-cost fallacy. Refusing to fold because of the chips already in the pot, as though money you
have committed is still yours to defend. It is not; only the current decision and the chips
still in front of you matter. (You will see this exact error below, where Player A becomes
“pot-committed in his own mind.”)

• Recency bias. Letting the last hand (especially the last bad beat) color the next decision, so
a single cooler bleeds into ten loose calls. (This is the engine behind the confidence-on-a-
results-curve trap later in the chapter.)

• Confirmation bias. Once you have decided an opponent is bluffing (or that he “always has
it”), reading only the cues that fit the verdict and ignoring those that contradict it.

These are System 1 shortcuts that were useful on the savannah and are expensive at the table. Nam-
ing them is the first step to catching them in the act; several reappear, in depth, in the chapters on
tilt and mental endurance ahead.

Common mistake

Treating every gut feeling as a read. “I had a feeling he was weak” is, more often than not,
the after-the-fact rationalization of a hand you simply wanted to play. A genuine read can be
articulated: you can name the specific cue and the inference. If you can’t say why, assume it’s
emotion, not information.

25.3. Ego: The Most Expensive Thing at the Table

If you could install only one psychological upgrade, it would be the systematic dismantling of ego.
Almost every recurring leak in a competent player’s game traces back to it.

Ego at the poker table shows up as a need to be seen as right, smart, dominant, or unbluffable. Watch
how it converts directly into lost money:

• The hero call to “catch” a bluffer. You don’t need the chips; you need to prove he can’t run
you over. So you call off with a marginal hand, pulled in by the prospect of being right rather
than by pot odds.

• Refusing to fold the best starting hand. You opened A♠K♠, got 4-bet jammed on by a nit
(a very tight player who enters few pots) who has shown nothing but the absolute top of
his range all night, and you call, because folding A♠K♠ feels like backing down. The cards’
prestige overrides the read.

243



25. Foundations of Poker Psychology

• Playing too long, in too big a game, against too tough a field. Ego wants worthy opponents
and a stage. Profit wants weak opponents and a quiet seat. These goals are frequently in
direct conflict.

• The grudgematch. One player gets under your skin, and now you are playing him instead of
playing your cards and the math. Every pot becomes personal. This is ego and tilt holding
hands.

• Refusing to leave a game at the wrong moment. Staying in a winning game because you
“owe” the table a chance to win it back, or in a losing game because quitting stuck feels like
a confession.

The antidote is a deliberate reframe of what “winning” means. The ego wants to win this hand, this
exchange, this person. The professional wants to win money over time, and is serenely willing to
look foolish, get bluffed, fold the best hand, and let an opponent feel clever, as long as the fold or
the call was correct. The most profitable posture in poker is the willingness to be wrong in the
eyes of others while being right in the eyes of EV.

Key idea

Folding the best hand and calling with the worst hand are not failures; they are unavoid-
able consequences of playing well against incomplete information. A player who never gets
bluffed is calling far too much; a player who never pays off a value bet (never calls with the
worst hand) is folding far too much. Ego cannot tolerate either error, which is precisely why
ego makes both.

25.4. A Worked Example: The Tale of Two Folds

Let’s make the abstractions concrete. Two players, identical situation, opposite psychologies.

The setup. $2/$5 live cash, 100bb effective (the shorter of the two stacks is 100 big blinds). You
hold A♠J♣ in the cutoff. A loose-passive recreational player limps under the gun, you raise to 25
(5bb), the big blind folds, the limper calls. Pot is roughly 57.

Flop: A♦9♦4♣. The limper checks, you bet 30 into 57, he calls. Now there are draws (a diamond
flush draw is live), and his line is consistent with a weaker ace, a nine, a flush draw, or a stubborn
pair.

Turn: A♦9♦4♣5♥. The turn 5 is not a diamond, so the flushdrawmisses. The board pairs nothing
relevant, and he leads out, or donk-bets (bets into the player who was the aggressor on the previous
street instead of checking to them), 90 into roughly 117. This recreational player has been passive
all night, checking to you in every pot. Suddenly he bets big into the preflop raiser on the turn.

Here the two players diverge.

Player A (ego-driven). “I have top pair, top-ish kicker. I raised, this ismy pot. He’s a fish, probably
got a worse ace or a flush draw barreling. I’m not folding top pair to this guy.” He calls. River is
an offsuit 2♠; the limper bets 200 into 297. Player A, now pot-committed in his own mind and
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unwilling to “let the fish win,” calls again. The limper tables 9♣9♥, a flopped set of nines, slow-
played on the flop and value-bet on two streets. Player A has paid off 345 in all (25 + 30 + 90 +
200), most of his stack, leaving about 155 behind, all for one pair.

Player B (process-driven). Player B feels the same tug (“I have top pair, surely I’m ahead”), notices
it as ego, and sets it aside to do the work. What changed? A passive player who check-called the
flop suddenly fires big into the raiser on a blank-ish turn. What story is he telling? Strength. In this
population, an unexpected turn lead from a passive recreational player is far more often a slow-
played monster (a set, two pair, a straight he just made) than a bluff or a thin value bet; passive
players generally do not bluff-raise the preflop aggressor, and they do not value-betworse than your
hand. Player B’s hand has decent absolute strength but poor relative strength against this specific
line, so he folds the turn. He has “lost” the pot and the pride of the hand, and saved 290 by not
paying off the river. Over a career, that fold earns far more than it costs on the rare occasions the
fish really does have a flush draw.

The lesson here is how the two players think, not “fold top pair to donk-bets.” Player A asked, “How
do Iwin this pot and not lookweak?” Player B asked, “Given everything I know,what is the highest-
EV decision, regardless of how it looks or feels?” Same cards, same board, opposite psychologies,
and over a lifetime, opposite bankrolls.

25.5. Detachment from Short-Term Results

We return to the most corrosive fact: short-run results are noise. The professional’s response is
outcome detachment: emotionally divorcing the quality of a decision from the result it happens
to produce.

This is genuinely hard because every instinct you have screams the opposite. Win the pot and your
brain releases a reward signal that says do that again, even if “that” was a reckless gamble that got
lucky. Lose the pot and your brain delivers a punishment signal, even if you played it perfectly. Left
unmanaged, results train you backwards: they reinforce your luck and punish your discipline.

The practical countermeasures:

• Separate evaluation from results. Review hands by the information available at the time of
the decision, never by what the cards turned out to be. “Was that a good call?” is answered
by ranges and pot odds, not by whether it won.

• Adopt the long-game frame. You are not playing a session; you are playing one enormous
lifetime session ofmillions of hands, briefly interrupted by sleep. This single hand, this down-
swing, is a droplet. The frame is not a feel-good slogan; it is the literally correct way to model
your career.

• Think in distributions, not verdicts. Before the cards come, tell yourself the truth: “I’m an
87% favorite, which means I lose this one hand in eight, and that loss will not be a mistake.”
Pre-loading the variance robs the bad beat of its sting because you already agreed to its terms.

• Track results over meaningful samples, and refuse to let any single session move your self-
assessment. One session tells you almost nothing about how you played.
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Drill

For one full session, after every hand you play past the flop, silently grade your decisions on a
1–5 scale before you see whether youwon or lost the pot, and then deliberately do not update
that grade based on the result. The goal is to physically separate, in your own mind, “Did
I choose well?” from “Did I win?” After a week of this, the gap between the two questions
starts to feel natural, and that gap is the home of every professional.

25.6. Confidence Versus Arrogance

Long-termwinners are confident. They are not arrogant. The distinction is sharp andworth getting
exactly right, because the two look similar from the outside and feel similar from the inside.

Confidence is calibrated trust in your process. It says: “I have studied, I have a sound framework,
and over a large sample my decisions will show a profit. I can lose this hand, this session, this
month, and still know I am a winning player.” Confidence is robust to results precisely because it is
anchored to process, not to the scoreboard. It lets youmake a tough fold or a thin value bet without
flinching, and it lets you absorb a brutal downswing without questioning your identity.

Arrogance is uncalibrated overestimation of your edge. It says: “I’m better than everyone here, I
can’t be outplayed, I don’t need to study this spot.” Arrogance is fragile to results (it inflates after a
heater and shatters after a cooler) because it is anchored to ego, not to evidence. It is the source of
playing too high, dismissing opponentswho are actually beating you, and refusing to acknowledge
leaks.

Confidence Arrogance

Anchored to process and study ego and recent results
Reaction to losing “variance; I’ll review and

continue”
“rigged / coolered / I’ll force it
back”

Reaction to winning “good, and partly variance” “I’m unbeatable”
Toward opponents curious, respectful, observant dismissive
Toward own game always hunting for leaks already perfect
Stability robust to swings brittle, swing-dependent

The healthiest stance combines high confidence in your process with deep humility about any
single decision and about the limits of your knowledge. You can be certain you are a winning
player and uncertain whether this specific river call is correct. Those are not in tension; together
they are exactly the mindset that keeps improving.

Common mistake

Letting your confidence ride the results curve. If you feel like a genius after a winning week
and a fraud after a losing one, your self-image is anchored to variance, not to skill, which
means it is arrogance wearing confidence’s clothes. Stable self-assessment that barely moves
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with short-term swings is the real thing.

25.7. Focus, Presence, and Energy Management

Skill you cannot access is worthless. A player who knows the right play but is mentally absent
(scrolling a phone, replaying the last bad beat, running on four hours of sleep) plays like a far
weaker player. Sustained, high-quality attention is itself a poker skill, and it is finite. You have a
limited daily budget of good decisions, and every distraction, every emotional spike, every hour
at the table draws that budget down.

Presence means your attention is on this hand and the live information around it: the action, the
sizing, the timing, the opponents who are not even in the pot but whose tendencies you should be
cataloguing. The two great thieves of presence are the past (stewing over a hand you already lost)
and the future (fantasizing about a result or fearing a downswing). Both pull you out of the only
place decisions get made: now.

Concrete practices for protecting attention and energy:

• Manage the body first. Sleep, hydration, food, and movement are not lifestyle garnish; they
are the hardware your decision-making runs on, and its quality degrades measurably with
fatigue, hunger, and dehydration. Long online grinders who stand up, stretch, and drink
water every orbit are not being precious; they are defending their edge.

• Use micro-resets. Between hands you are not in, take one slow, deliberate breath and bring
your attention back to the table. It is a surprisingly effective reset for a wandering or rattled
mind.

• Pre-commit to session length and stop-conditions. Decide before you sit down how long you
will play and under what conditions you will quit. Most important is a personal rule to leave
when your focus or emotional control degrades, regardless of whether you are up or down.
Quitting because you are no longer playing well is a winning decision, even when it means
leaving a juicy game; the ego will fight it hard.

• Cut multi-tabling and side-stimulation to what you can actually handle. Online, every ex-
tra table and every video playing in the background is a withdrawal from the same attention
account. More volume at lower quality is frequently less EV than fewer hands played well.

• Notice the tells of your own decline. Faster decisions, vaguer reasoning, a creeping “what-
ever” attitude, irritation at opponents: these are dashboardwarning lights that your attention
budget is spent. The skill is to see them and act (reset or quit) before they cost you a stack.

Drill

Define your personal “quit triggers” in writing before your next session. For example: (1)
I have played four hours; (2) I notice I’ve made two clearly emotional decisions; (3) I catch
myself rushing to “win it back.” Commit that hitting any one trigger ends the session, no
negotiation. Pre-committing while calm is how you out-maneuver the in-the-moment self
who will desperately want to keep playing.
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25.8. The Psychological Profile of Long-Term Winners

Pull the threads together and a recognizable personality emerges. The traits below are not innate
gifts reserved for naturals; they are trainable dispositions, and the rest of Part VI is essentially a
manual for building them.

1. Process-oriented, not result-oriented. They judge themselves by decision quality and treat
results as delayed, noisy feedback. “Would I do it again?” is their core question.

2. Emotionally detached from individual hands; deeply committed to the long run. They can
be bad-beaten on a huge pot and play the next hand at full strength, because they genuinely
live in the lifetime sample.

3. Low ego at the table, high standards in study. They will happily look foolish to make a
profitable play, and they are ruthless about hunting their own leaks away from the table. The
humility points inward, where it improves the game.

4. Confident but humble. Unshakeable in their process; perpetually uncertain about any single
decision and hungry to learn. They hold “I am awinning player” and “I might bemisplaying
this spot” at the same time without strain.

5. Disciplined about energy and bankroll. They guard sleep, attention, and money as the
renewable-but-finite resources they are, and they quit games (winning or losing) when their
edge or focus is gone.

6. Curious rather than judgmental. They watch opponents to understand them, not to feel su-
perior to them. Curiosity is a competitive weapon: it gathers reads, and it keeps the ego
quiet.

7. Comfortable with uncertainty. They have made peace with the fact that they will often act
on incomplete information, frequently be unsure, and sometimes be wrong, and that this is
the permanent, unfixable nature of the game, not a problem to be solved.

Key idea

You cannot control the cards, the run-outs, or your opponents’ hidden holdings. You can
control your decisions, your emotional state, your attention, and your willingness to keep
learning. Winning poker psychology is the relentless discipline of pouring your energy only
into the things you control and detaching from everything you do not. Every chapter that
follows in Part VI is an application of that single principle.

The work ahead (reading opponents, decoding tells, mastering tilt, sustaining mental endurance
through long sessions and brutal downswings) all rests on the foundation laid here. Poker is re-
peated decisions under uncertainty and emotion. Get your relationship to uncertainty and emotion
right, and the decisions get dramatically easier. That relationship is not a personality you were
born with or without; it is a practice. Start practicing it on the very next hand you play.

Summary

• Judge each decision by its quality and the information you had, not bywhether the hand
won.
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• Skill and results converge only over a large sample; short-run swings are noise, so detach
from them.

• Most recurring leaks come from ego, not bad cards. Be willing to look wrong to others
while staying right on EV.

• Confidence is anchored to your process; arrogance to recent results.
• Attention, energy, and bankroll are finite. Protect them, and quit a game, winning or

losing, once your edge or focus is gone.
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26. The Psychology of Bluffing: Story, Credibility &
Pressure

By the end of this chapter you will be able to build a credible multi-street bluff, choose opponents who can
actually fold, size your bets to manufacture folds, and recognize the moment to give up.

A bet is a sentence. A line is a paragraph. When you bluff, you tell your opponent a story about
a hand you do not have, and you ask them to believe it enough to fold a hand they do have. Ev-
erything in this chapter follows from that single idea. Once you give up on showdown your own
cards stop mattering; the bluff succeeds on what your betting says and whether the person across
from you can be made to believe it.

This is the most human part of poker. It is where mathematics meets fear, where your read on a
player turns into chips, and where discipline, the willingness to not tell a story when the story isn’t
there, separates winners from spew. We will build it from the ground up: why bluffs work, how
to construct a credible line, how to pick the right victims, how bet-size and pressure manufacture
folds, and how to keep your own fear of getting caught from wrecking your judgment.

26.1. Why a Bluff Works: Where Fold Equity Comes From

Every bet you make with a worse-than-showdown hand is a wager that your opponent will fold
often enough to make the bet profitable. That “often enough” is the heart of it. The required fold
frequency for a pure bluff is a simple function of price:

break-even fold % = bet
bet + pot

You bet (into pot of 1) Risking Opponent must fold

33% pot 0.33 to win 1 25%
50% pot 0.5 to win 1 33%
75% pot 0.75 to win 1 43%
100% pot 1 to win 1 50%
150% pot 1.5 to win 1 60%

Read that table as the engine of all bluffing. A pot-sized river bluff needs your opponent to fold
half the time just to break even. If you think they fold 60%, you print. If you think they fold 30%,
you lose money steadily, no matter how pretty your blank looked.
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That break-even fold % has a name: your opponent’s alpha. A perfectly balanced, GTO defender
folds exactly that much and defends the rest, continuing (calling or raising) with a fraction equal
to the minimum defense frequency (MDF = pot / (pot + bet)), the complement of alpha. Here
is the hinge of everything that follows. Against an opponent who defends at exactly MDF, your
pure bluff only breaks even; balance is a stalemate. You make money when they fold more than
alpha, so the real engine of bluffing EV is the hunt for over-folders, the players and spots where
the actual fold frequency sits comfortably above the threshold in the table. We return to this when
we separate balance from exploitation later.

But notice what the table hides: it tells you the threshold, not whether you’ll clear it. Fold equity
(the probability your bet makes a better hand fold) is not a property of your cards or even of the
board. It is a property of the story you are telling and the person hearing it. The same A♣K♣
on a Q♠7♦2♥ board has enormous fold equity against a thinking regular who can lay down top
pair, and roughly zero against the recreational player who open-limped KQ and will never fold
that queen. Same cards, same board, opposite decision.

Key idea

Fold equity comes from your opponent’s belief, not from your cards. You are not folding
their hand; they are. Your only job is to make folding feel like the safe, sensible choice for the
specific human in front of you, given everything they have seen you do this hand.

26.2. Telling a Believable Story: The Consistent Line

A “story” is the sequence of actions that, taken together, represents a particular kind of hand. The
opponent does not see your cards; they see your line and ask, “What hands play this way?” If the
answer includes strong hands that beat them, they fold. If your line represents nothing coherent,
if no real hand bets like that, they call, because the only way to lose is to fold the best hand to a
story nobody believes.

Credibility comes from consistency across streets. Each bet must be the natural continuation of a
hand you could actually hold. Consider the difference:

• Coherent: You raise A♠Q♠ from the cutoff, continuation-bet (c-bet) a K♠J♦4♥ flop, bet
again on the 8 turn, and shove the 2 river. You are representing a strong king or better (AK,
KQ, sets), and you have bet every street the way those hands bet. The story is airtight: you
were drawing (gutshot plus backdoors), but the line is identical to value.

• Incoherent: You call preflop, check-call flop, check-call turn, then lead-shove the river when
a brick falls. What value hand plays this way? Almost none. Strong hands raise the flop or
turn; this line screams “missed draw or busted bluff,” and good players snap you off.

The lesson: a bluff is believable when it follows the same path your value hands take, and trans-
parent when it follows a path no value hand would. This is why the semi-bluff (covered below)
and the barrels that mirror your value lines are the workhorses of profitable bluffing, while the
“suddenly I woke up” river bluff out of a passive line rarely gets through.
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Common mistake

Bluffing a card that helps your perceived range but that your opponent’s calling range already
beats. If you barrel the A on the turn to “represent the ace,” remember that “the ace” means a
pair of aces, which beats top pair, so it genuinely threatens the top-pair hands in villain’s range.
The hands the ace doesn’tmove are the ones that already beat a pair of aces: villain’s two pair
and sets, which call regardless. If those are the bulk of his flop-calling range, you have scared
nobody and built a bigger pot to lose. Always ask what their range does on the card, not just
what it does for your story.

26.2.1. Which cards advance the story?

A card is good to barrel when it plausibly improves your representing range and credibly threatens
theirs. The classic scare cards:

• Overcards to the board that complete the hands you raised preflop (anA or K on a low board
when you were the preflop aggressor).

• Flush-completing and straight-completing cards when your line credibly contained the draw.
You can only sell the flush if you bet the flop and turn like a flush draw would.

• Cards that pair the board in spots where you, not they, are more likely to hold the trips.

A card is bad to barrel when it improves the caller’s range more than your representing range. Call
this a “their card.” A 7 that fills bottom two pair and sets for the calling station does nothing for
the hand you are repping while strengthening his.

26.2.2. Blockers: choosing which busted hand to fire

There is one way your own cards matter even in a pure bluff. Not for showdown value, which is
gone, but forwhat they remove from your opponent’s range. Holding a key blocker, above all the ace of
the suit you are representing, makes the opponent less likely to hold the very hand you most fear.
Picture a river that completes a three-flush while you fire it holding the A♠. On that completed-
flush board, the ace of the suit removes every one of villain’s nut-flush combos, so the one hand
that would happily call you can no longer exist in his range, and your flush representation is that
much safer.

A blocker only does this work when the board makes the blocked hand possible. On a two-flush
brick (as in the worked example below, where the river leaves just two spades on board) no flush
exists for anyone, so the A♠ blocks nothing relevant. When you have several missed hands and
can turn only some into bluffs, pick the combos with the best blockers: the ace of the flush suit
on a flush board, or a card that removes his sets and two pair, over an equally busted draw that
blocks nothing. It is one of the core levers of bluff selection.
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26.3. Choosing Your Victims: Who Can Fold, Who Never Will

The single biggest leak in live and low-stakes online bluffing is bluffing people who cannot fold.
A bluff is an offer to fold. Some people decline every offer. Before you fire, sort the table.

Player type Fold to pressure? Bluff them?

Calling station / “I want to see it” Almost never No — value bet relentlessly
instead

Tight-passive “weak-tight” reg Yes, often too much Yes — small bluffs print
Thinking, balanced reg (TAG) Sometimes, capably Yes, but you need a real story and

good board coverage
LAG / maniac Unpredictable; may call or

re-bluff
Carefully — prefer value, let
them bluff into you

Recreational “gambler” Folds when truly beaten, calls
when curious

Selectively, with believable lines
and bigger sizing

Population reads help, but they are priors, not certainties; treat them as starting points you update.
In online play, your HUD (heads-up display of opponent stats) makes this sortable. Two stats
matter most for bluff selection on the river:

• Fold to river bet: if it is high (roughly 55%+ for an unbalanced player), your bluffs print. If
it is low (under ~40%), holster them.

• WTSD (Went to Showdown): a highWTSD (the high-30s%+ region) flags a curious station
who pays off; a low WTSD flags someone giving up on the river, i.e. bluffable. Aggression
frequency and fold-to-cbet round out the picture on earlier streets.

These thresholds are typical ranges, not laws; a 200-hand sample tells you far less than a 2,000-hand
one, and players adjust. The point is directional: you are choosing whom to pressure, and the data
narrows the field.

Key idea

Pick the player before you pick the bluff. The most beautiful, perfectly repped line is -EV
against someone who was always calling, and the ugliest, half-baked bluff is +EV against
someone who was always folding. Make opponent psychology your first read, ahead of the
cards.

Live, you sort by behavior. The playerwho has check-called three streets twice already and proudly
tabled second pair is telling you he will pay you off, so value him rather than bluff him. The player
who folds and mutters “nice hand” while flashing a fold is telling you he can be moved. Pay
attention to who shows up to showdown and with what. It is the most reliable read at the table,
and it is free.
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26.3.1. One Pot, Many Folds: Bluffing Multiway

Everything above assumes one opponent. Add a second caller and the arithmetic turns against you,
because fold equity multiplies. To win a bluff you need every live player to fold, and independent
fold probabilities compound: if each of two opponents folds a healthy 60% of the time, the chance
they both fold is only 0.6 × 0.6 = 36%, well under the 50% a pot-sized bet needs just to break even.
A bluff that prints heads-up can be badly -EV three-handed against the very same players, because
there are now two doors to walk through and you need both to open. Add a third caller and 0.6 ×
0.6 × 0.6 ≈ 22%, and pure bluffing is essentially dead.

The practical consequences:

• Sharply reduce or abandon pure bluffs multiway. With two or more players left to act, air
needs all of them to cooperate, and that compound requirement rarely clears the bar. The
more callers, the closer to zero your pure-bluff frequency should drift.

• Lean on semi-bluffs with real equity instead. A hand that can improve still wins money
when it gets called, so it is far more defensible than pure air. You keep the (now-diminished)
fold equity and retain a hand that can win at showdown.

• Tighten your victim-sorting. The “pick the foldable player” framework still applies, but a
single sticky caller vetoes the bluff against the whole table. One station among three oppo-
nents is enough to make firing into all of them a donation, however foldable the other two
are.

Key idea

Heads-up you bluff a person; multiway you must bluff a committee, and committees fold far
less than the sum of their members. Count the players who still have to fold before you count
anything else.

26.4. Pressure, Fear, and Bet-Size: The Mechanics of Forcing Folds

A bluff is pressure applied to a decision. The size of that pressure, and when it arrives, does much
of the work.

Bet-size scales the fear. A larger bet asks a bigger question and threatens a bigger loss, which
makes folding feel safer to a loss-averse human. The pain of calling off a big bet and being shown
the nuts looms larger than the regret of folding the winner, and good bluffers exploit that asym-
metry. When your story can support it, when you credibly rep the nuts or near-nuts, bet big. An
overbet (125–200% pot) on a polarized river (one where your range is split into strong value and
bluffs, with little in between) says “I have it or I don’t, and you have to be right now, for a lot.”
Against most opponents that is terrifying, and terror folds hands.

But size must match story. Overbetting a board where no strong hand makes sense in your line
just looks like the bluff it is. The overbet works because the texture allows the nuts to live in your
range. Always size to the hand you are representing rather than the one you actually hold.
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Timing and position multiply pressure. Being the aggressor in position lets you apply pressure
on every street and keeps the threat of further betting alive: the caller knows that calling the turn
just invites a bigger river bet. The delayed turn probe and the river overbet after two checks back
are pressure tools because they break the rhythm and force a fresh, frightening decision.

There is also the pressure of the board itself. A bluff on a dynamic, draw-heavy texture carries the
implicit threat that you already got there. A bluff on a dry, static board (Q♠7♦2♥ rainbow) has to
rely almost entirely on representing a made hand, because there are no draws to have completed.
That is why dry boards reward small, frequent c-bet bluffs while wet boards reward larger, story-
driven barrels.

Common mistake

Confusing a big bet with a strong story. Size cannot rescue an incoherent line. If your turn
and river barrels represent a flush that your own flop check makes impossible, betting more
just means losing more when the station calls. Fix the story first; then choose the size that
maximizes fear within a credible story.

26.5. Semi-Bluffs vs. Pure Bluffs

Most of your best bluffs are not bluffs at all in the pure sense. They are semi-bluffs: bets with a
hand that is currently behind but can improve to the best hand, like the flush draw, the open-ender,
or the gutshot-plus-overcards. Semi-bluffs win two ways:

1. Fold equity now — opponent folds, you take it down.
2. Equity later — if called, you can still hit and win the pot you “bought into.”

This two-way value is why aggressive players often bet draws rather than always checking them,
though it is not a blanket rule. Weak draws, and pot-control or cheap-equity-realization spots (out
of position, on certain static textures, or when checking protects a capped range, one with no very
strong hands in it), are perfectly reasonable checks, and sound balanced play mixes accordingly.
A♣K♣ on Q♠7♣2♣ is the textbook semi-bluff: you have the nut-flush draw and two clean over-
cards (any ace or kingmakes a pair that beats top-pair-queen) plus a backdoor, roughly fifteen outs,
about 45–50% equity against a one-pair-heavy calling range, plus the fold equity of representing a
queen or a set. You are happy when they fold and fine when they call.

A pure bluff has no such backup; it wins only when they fold. Pure bluffs are correct, but they
should be chosen, reserved for the cleanest stories against themost foldable opponents and balanced
in frequency so observant regs cannot simply call you down. The natural candidates are busted
draws that reach the river with no showdown value: youwere semi-bluffing, youmissed, and now
you must decide whether to fire the third barrel or surrender.

255



26. The Psychology of Bluffing: Story, Credibility & Pressure

Key idea

Prefer semi-bluffs when you can find them: they are bluffs with insurance. Save pure bluffs
for spots where the story is airtight and the opponent is genuinely foldable. A missed draw
with zero showdown value is the ideal pure-bluff hand precisely because checking it can never
win.

26.6. Frequency vs. Perception: Balance and Exploitation

Two truths live in tension.

The GTO truth: to be unexploitable, your river betting range should contain bluffs in a ratio to
value such that your opponent is indifferent to calling. The ladder runs about 3:1 value:bluff at
a half-pot bet, 2:1 at a pot-sized bet, and ~1.5:1 at a 2x-pot overbet. Bigger bets let you bluff a
larger fraction of your betting range (about 25% bluffs at half pot, a third at pot, two-fifths at the
overbet), smaller bets a smaller fraction. Balance means a thinking opponent cannot profitably
deviate against you: call too much and your value hands punish them, fold too much and your
bluffs do.

The exploitative truth: almost nobody you play is balanced, and you shouldn’t be either when
you have a read. Against the over-folder, over-bluff: fire far more often than balance dictates,
because they are handing you the pot. Against the station, under-bluff to near zero and just value
bet thinner. Treat balance as the default you fall back to when you have no read or you are being
studied, and exploit the rest of the time.

Perception is the bridge between them. Your fold equity this hand is shaped by your image, what
this opponent believes about you from prior hands. If you just got caught barreling into a bluff-
catch and tabling air, your next bluff has far less credibility (and your next value bet far more). If
you have shown down only nutted hands, your bluffs are gold and your thin value dries up. Read
your own image the way you read their range, and lean the opposite way: bluff more when you
are perceived as tight, value-bet more when you are perceived as wild.

26.7. The Discipline to Give Up

The hardest skill in bluffing is not bluffing. Sunk cost whispers that you’ve already invested two
barrels, so you must fire the third. That is exactly backwards: the chips in the pot are no longer
yours, and the only question on the river is whether this bet, in isolation, shows a profit given the
story and the opponent.

Give up, by checking and conceding or by check-folding, when:

• The story isn’t there. The river is a “their card,” your line no longer represents a credible
value hand, or you’d be repping a hand you couldn’t have.

• The opponent can’t fold. You identified a station; the third barrel is just a bigger donation.
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• Your hand has showdown value worth more than the bluff’s EV. Sometimes checking and
winning at showdown beats betting and folding out worse hands you were already beating.

Common mistake

The “auto-third-barrel.” Players fire flop and turn on a plan, miss the river, and bet again out
of momentum without re-asking whether the river card and the opponent support the story.
Each barrel is a fresh decision. Most money lost bluffing is lost on rivers where the player
already knew, somewhere, that the story had died.

26.8. Balancing Fear of Getting Caught Against Missing Value

Getting caught bluffing feels terrible. It is public, it stings, the table sees it. Missing value by check-
ing a hand thatwould have been called feels like nothing, because you never find out. This asymme-
try quietly makes most players under-bluff and under-value-bet: they are so afraid of the visible
failure that they pass up the invisible one. Recognize the bias and correct against it. A bluff that
gets caught a healthy fraction of the time is a sign you are bluffing enough; if you literally never get
caught, you are almost certainly leaving fold equity unclaimed.

Conversely, fear’s twin is ego. Some players bluff because getting a fold feels like winning a duel.
That is spew wearing the costume of aggression. The cure for both is the same: anchor every bluff
to (1) a credible story and (2) a foldable opponent. With both present, fire without fear of the
occasional snap-off; getting caught now and then is simply part of bluffing enough. With either
absent, fold without shame.

26.9. Worked Example: Building and Reading a River Bluff

Setup. $2/$5 live cash, 100bb effective. You open A♠Q♠ to 3bb from the cutoff. The button,
a competent, somewhat tight regular you have seen fold to pressure, calls. Blinds fold. Pot ≈
7.5bb.

Flop: K♠9♠4♥. You c-bet 4bb (≈55% pot), the value-and-semi-bluff sizing: you would bet your
real kings and sets here too, so the bet is consistent. You hold the nut-flush draw plus one overcard
(the ace) and a backdoor broadway draw (needs running J-T), a premium semi-bluff with roughly
40%+equity if called, carried by the nine nut-flush outs plus the three aces (~12 clean outs). Button
calls. Pot ≈ 15.5bb.

Story so far: you are the preflop raiser repping a strong king or better; he’s repping a king, a pair,
or his own flush draw.

Turn: 6♣. A genuine brick that changes nothing. You bet 11bb (≈70% pot). The second barrel
keeps the pressure on and continues to rep top pair, overpair, or set, all of which barrel here. You
still have the nut-flush draw plus the ace as a clean overcard, so even called you have outs. Button
thinks and calls. Pot ≈ 37.5bb.
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Reading him: a tight reg calling twice on K♠9♠4♥6♣most credibly has a king (KQ, KJ, KT, maybe
AK he did not 3-bet), a worse flush draw, or a slow-played set. His range is real but capped toward
one-pair hands that hate a big river.

River: 2♦. The spademisses. YouhaveA-high andno showdownvalue, a pure bluffnow. Decision
time, so run the checklist:

• Is the story there? Yes, though notice how thin the value side is. You repped a strong hand on
three streets along the exact line a set takes, and a blank river lets you fire the polarized third
barrel: the bricked nut-flush draw becomes a bluff, while the credible value you rep at this
sizing is sets and overpairs only (KK, 99, 44, AA). Be precise about what does not belong on
the value side. AK andKQaremerely top pair, and overbetting ~130%potwith top pair is not
value: worse hands fold and only better hands (sets, better Kx, AK beating KQ) continue, so
those are bluff-catchers and showdown-value hands rather than overbet-value. That leaves
sets as the only value the overbet can credibly represent, and it works only because villain’s
range is capped to one pair, so even a thin value side makes him fold the bluff-catchers. The
line is coherent, but its credibility rests on that cap.

• Can he fold? Yes. He is a tight reg whose range is mostly one pair, and one pair hates this
line.

• What size maximizes fear within the story? Overbet. You bet ~50bb into 37.5bb (≈130%
pot). With ~82bb behind, this is a true overbet rather than an all-in jam (a 50bb bet still
leaves about 32bb behind), and the price it lays keeps the math clean: required fold equity
≈ 57%. (If you instead shoved the full ~82bb, that is ≈219% pot and the bar rises to ≈69%;
the 57% figure belongs to the 50bb sizing.) Against a capped, one-pair-heavy range held by
a player who folds to pressure, that is a fold you can win clearly more than 57% of the time.
The overbet says “I have a set or better, and you are risking a near-stack-sized call to bluff-
catch with one pair.” It cannot say “I have the flush”: on a two-spade board no flush exists
for anyone, so sets and overpairs are the whole of the value you are repping. Most tight regs
find the fold.

He tank-folds K♣J♣ face-up. By the river A♠Q♠ no longer mattered; the bluff worked because
every street told one consistent story to a player capable of believing it, and the final size made
calling feel like the dangerous choice.

The counterfactual matters too. Swap the villain for a calling station who tabled second pair twice
tonight, and every word above changes: the story is identical, but this audience never folds, so you
check the river and give up.

Now change the river instead, and the only question is what the new card does for whose range.
Cards that help yoursmerely strengthen the bet: a third spade completes your own nut flush (your
A♠ both makes it and blocks villain from holding it), so the hand stops being a bluff and becomes
a value bet; and a board-pairing card such as the 9♦ upgrades the sets you rep to full houses or
better, a card you can fire just as confidently, sometimes larger. The card that genuinely hurts you
is a true “their card”: one that hands villain a fresh, sticky hand of his own while doing nothing
for the sets and overpairs you are repping. Swap the 2♦ for a Q (say the Q♥), so the board reads
K♠9♠4♥6♣Q♥. Nowvillain’s KQ, a natural part of a tight reg’s flatting range, hasmade kings and
queens, a real top two pair built from his own hole card rather than the board. Your repped value

258



26. The Psychology of Bluffing: Story, Credibility & Pressure

is untouched: a queen improves none of KK, 99, 44, or AA, so the card lifted his range without
advancing your story. He was folding one pair to your overbet; kings-up, he calls. The third barrel
turns from a fold-equity play into a donation, so you check it back. Same hand, different inputs,
different decision, which is the whole craft.

Drill

For your next session, before every river bluff you are tempted to make, say three things to
yourself in order. (1) “The hands I’m repping are ”: name them; if you can’t, don’t bet. (2)
”This specific opponent folds here because ”: if the reason is “I hope so,” check. (3) “My size
is ___ because it makes ___ afraid”: match size to story. Do this for ten spots and log whether
you fired, what happened, and whether the story or the read was the deciding factor. You
will learn more about bluffing from ten honest logs than from a hundred hands played on
feel.

26.10. Summary

• A bluff is a story, not a prayer. Fold equity is manufactured by a line your opponent finds
credible, and it lives in their belief rather than your cards.

• Consistency across streets is the source of credibility: bluffs that follow your value lines
work, and bluffs that no value hand would take fail.

• Pick the opponent first. Against players who can’t fold, value bet instead of bluffing.
• Bet-size and pressure convert credibility into folds; size to the hand you are representing,

and use larger, polarized sizing where the nuts can credibly live in your range.
• Prefer semi-bluffs (bluffs with insurance) and reserve pure bluffs for airtight stories against

foldable players.
• Default to balance when watched or read-less, and exploit ruthlessly when you have a read

on someone’s fold frequency.
• The discipline to give up when the story dies is worth more than any single hero bluff, and

correcting your fear-of-getting-caught bias is worth more than both.
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27. Leveling, Metagame & Playing the Opponent’s
Mind

By the end of this chapter you will be able to gauge how many levels deep an opponent is thinking and choose
the one level above them that earns the most.

Poker is a game of incomplete information, and its deepest layer is psychological: the cards on
the felt matter less than the cards in each other’s heads. Every decision you make is read by your
opponent, who then makes a decision that you read back, and so on. That recursion, I know that
you know that I know, is what we call leveling. Master it and you can manufacture folds, induce
bluffs, and extract value the raw math of the cards would never permit. Misjudge it and you hand
your stack to a player who had no idea what you were trying to do.

This chapter covers the levels of thinking, how to pick the right level against each opponent, the
common and costly error of over-leveling, and the metagame: the way an entire session, or an
entire history with a player, becomes a single evolving negotiation. More than almost any other
topic in poker, this is where psychology and strategy fuse. It rewards empathy, discipline, and the
humility to recognize when your clever read is just you talking to yourself.

27.1. The Levels of Thinking

The standard framework, popularized by David Sklansky’s “multiple level thinking” and refined
endlessly since, ladders the thought process like this:

Level What you are thinking about Internal monologue

0 Only your own cards “I have top pair, I bet.”
1 Their cards / range “What hands does she have here?”
2 What they think you have “What does she think I have?”
3 What they think you think they have “What does she think I think she

has?”
4+ Further recursion “…and around we go.”

Level 0 is the beginner. They look at their own two cards and the board, decide whether they
“have something,” and act. Their bet sizes and lines correlate almost perfectly with their actual
hand strength. There is no deception because there is no model of you in their head at all.

Level 1 is the competent thinker. They are doing hand reading: assigning you a range, narrowing
it street by street, and choosing the play with the highest expected value against that range. The
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bulk of solid, winning poker lives at Level 1. If you read ranges accurately and respond correctly,
you beat the vast majority of players without ever climbing higher.

Level 2 is where deception begins. Now you are asking not just “what do they have?” but “what
do they think I have, and how can I weaponize that?” This is the level at which bluffs, thin value
bets, and balanced ranges become meaningful, because all of those plays depend on what story
your opponent believes you are telling.

Level 3 and beyond is the realm of counter-deception: anticipating that the opponent expects your
bluff and value-betting into it, or expecting them to expect that and bluffing again. Against world-
class opponents this recursion genuinely matters. Against everyone else, it is usually a trap.

There is an apparent paradox worth resolving up front, because it returns later. If the Level 3+
guessing gamemattersmost against the very best players, why is the standard advice against strong
opponents to retreat to GTO (game-theory-optimal play, a balanced strategy built so that no counter-
strategy can exploit it)? Because against a world-class, balanced opponent the recursion is close to
a coin flip. Neither of you can reliably out-guess the other, so the deeper you climb the more you
are gambling on a read you can’t substantiate. Balance is therefore the correct default: it can’t be
exploited and it doesn’t require you to win the mind-reading contest. You deviate up into Level
3+ reads only when you have a concrete, repeatable tell on this specific opponent. Absent that, a
balanced range keeps you beyond the reach of any read.

Key idea

Your job is not to think on the highest level; it is to think exactly one level above your oppo-
nent. Against a Level 1 player, you win at Level 2. Against a Level 0 player, you win at Level
1, simply by reading their transparent hand and reacting. Climbing higher than one-above
doesn’t add EV. It subtracts it.

27.1.1. Why “one level above” is the target

The mathematics of leveling is the mathematics of best-responding. If your opponent is reason-
ing at Level n, then their strategy is a fixed (if hidden) object: a mapping from situations to ac-
tions, built on their assumptions about you. The maximally exploitative response is to model that
strategy and best-respond, which is exactly Level n+1 thinking. Thinking at Level n+2means best-
responding to a sophistication your opponent does not actually have. You’re playing a phantom.

Concretely: a Level 2 hero check-raises a scary board because he reasons, “She’ll put me on a draw
chasing, so a check-raise represents a made hand and she’ll fold her one pair.” All true and clever,
unless she is a Level 0 player who simply has top pair, isn’t thinking about your perception at all,
and calls because she has a pair. The hero out-leveled himself into a losing bet. We’ll return to this
in detail.
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27.2. Reading Your Opponent’s Level

Before you can pick the right level, youmust diagnose your opponent’s. You do this with the same
tools you use for hand reading: their actions, their stats, their demeanor, and the population they
belong to.

Signs of a Level 0 player:

• Bet sizing tells the truth: small bets with weak hands, big bets (“I have it!”) with strong
hands, or the reverse “I’m-trapping” overbet that always means the nuts.

• They never seem to bluff in spots that beg for a bluff (the checked-through turn that they
could rep, the river scare card they could barrel).

• They call down “to see what you have” rather than for a range-based reason.
• Online: very high VPIP (voluntarily put money in pot, the share of hands a player chooses

to play) with very low aggression, lots of limping, min-raises that always mean monsters.
• Live: they make no eye contact with you, only with their own cards; their attention is on their

hand, not the table dynamic.

Signs of a Level 1 player:

• Reasonable, polarized bet sizing (betting either strong hands or bluffs, little in between); thin
value bets; folds that respect your range.

• Stats that look “standard.” In 6-max online cash a regular often runs around 22-26% VPIP
and 18-22% PFR (preflop raise, the share of hands raised before the flop), with single-digit
3-bet percentages. Treat these as rough, population-dependent guideposts.

• They fold to your continuation bets (the c-bet, a follow-up bet on the flop by the preflop
raiser) at a sane frequency and don’t pay off obvious value.

Signs of a Level 2+ player:

• They float you (call without amade hand, intending to take the pot away later) light and stab
when you show weakness.

• They make hero calls and light 3-bets as adjustments to you specifically.
• They talk metagame, reference history (“you’ve been running over me”), and change gears.
• They size bets to manipulate your reaction, not just to match their hand.

One critical caveat before you start labeling people: a level is not a fixed personality trait. Re-
diagnose it every spot. The same opponent can think at Level 2 while bluff-catching a scary board,
then drop to Level 0 the instant he stacks a monster and just wants to get paid, or when he’s tilting,
card-dead, or playing on autopilot. A thinking regular who has floated and counter-adjusted all
night will, the moment he flops a set, simply try to extract: no metagame, no story, just “I have a
big hand, I bet it.” Read the level of the current decision. Lock in a single label for the whole session
and you will mis-level the very spots that cost the most.
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Common mistake

The single most expensive leveling error in poker is assuming the player across from you is
thinking on your level. Strong players, fresh from studying solvers and balance, walk into a
soft live game and start making sophisticated under-bluffs and over-folds against opponents
who are gleefully calling with bottom pair. They lose to players they are technically far better
than. Always demote an unknown until proven otherwise: assume Level 0-1, and only climb
when the opponent shows you they’ve earned it.

27.3. Over-Leveling: The Cardinal Sin

Over-leveling is reasoning at a level higher than your opponent occupies, and it is the most seduc-
tive mistake in the game because it feels like brilliance. Let’s anatomize it.

27.3.1. Worked example: the over-leveled bluff

Stakes: $1/$2 live, 200bb effective ($400 stacks). Villain is a loose-passive recreational player who
has limped and called his way through the session, shown down weak top pairs, and never once
been caught bluffing.

Preflop: Two limpers, Hero raises to 12 (6bb) from the CO with A♠Q♠, Villain calls from the BB,
one limper calls. Pot ~38.

Flop: Q♥8♦3♣. Checks to Hero, who bets 25 into 38with top pair top kicker. Villain calls. Limper
folds. Pot ~88.

Turn: Q♥8♦3♣→ 8♠. Board pairs. Villain checks. Hero bets 55. Villain calls. Pot ~198.

River: Q♥8♦3♣8♠→ 2♥. Villain leads out, donk-betting (leading into the previous street’s ag-
gressor) 60 into 198.

Note the stack math, because it is what makes the trap so expensive. Each player has put in 12
(preflop) + 25 (flop) + 55 (turn) = $92 by the river, leaving $308 behind. After Villain donks 60
he has $248 left.

Here is the over-leveling trap. The Level 2 hero thinks: “That donk lead is so weak. He’s repping
an eight or a full house but the sizing is tiny, a blocking bet from a weak made hand or a busted
draw trying to buy a cheap showdown. He thinks I’ll just call. If I raise, I rep the trips/boat he can’t
beat, and he folds his weak Q or his Jx. I can raise to 200 and take it.” Hero raises to 200 (leaving
himself $108 behind). Villain snap-calls the extra $140 with 8♣7♣. He made trips on the turn,
has been calling the whole way with it, and his river donk was a genuine value bet from a Level 0
player who simply bet because he has a good hand.

What went wrong? Every step of Hero’s logic was internally valid at Level 2. But Villain was never
at Level 2. He wasn’t representing anything, wasn’t trying to manipulate Hero’s perception, and
wasn’t capable of the thin blocking bet Hero imagined. He had a hand, so he bet it. The correct
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level here was Level 1: read the actual range. A loose-passive player who calls the flop, calls a turn
on a pairing board, and then leads the river is announcing real strength. Hero technically has two
pair, queens and eights with an ace kicker, but the 88 is on the board and shared by the entire field,
so his hand functions as top pair (queens) plus a useless shared pair: a bluff-catcher and nothing
more. The Level 1 read is “this guy has an eight or better far too often; my effective holding is top
pair; facing his lead I call or fold. I must never raise, because raising turns my bluff-catcher into a
bluff against a player who cannot fold trips.” Turning top pair into a bluff-raise against a station
who can’t lay down three-of-a-kind simply donates the money.

Key idea

A bluff only works if your opponent is capable of folding the hand you’re repping them off of, and
capable of believing the story your line tells. Both require them to be thinking about your range.
Against a Level 0 calling station, the question “what does he think I have?” has the answer
“nothing; he’s looking at his own cards.” So don’t bluff him. Value bet him relentlessly and
let him pay you off.

27.3.2. The general shape of over-leveling errors

• Bluffing the unbluffable. Running a sophisticated multi-street bluff at a station who calls
with any pair. The fold equity you’re pricing in does not exist.

• Under-betting for value against a calling station. Worrying that a big value bet “looks too
strong” and will scare them off, when in fact they’ll call any size, so you’ve left value behind
out of a Level 2 fear they never had.

• Fancy-play syndrome. Slow-playing, trapping, and inducing against opponents who would
have paid off a straightforward bet anyway. Deception has a cost (you give free cards and
forgo value); it’s only worth paying against opponents whose behavior changes based on
your line.

• Hero-folding to a player who never bluffs and won’t start now. That’s correct Level 1 read-
ing. The over-level is the inverse: hero-calling because “he knows I know he never bluffs, so
this is the one time he’s leveling me.” Almost never true below the highest stakes.

Common mistake

Over-leveling masquerades as advanced play, so it carries social and ego rewards even when
it’s losing money. “I made a sick read” feels better than “I made a standard value bet.” Notice
when your fancy line’s entire premise is a sophistication you have not actually observed in your
opponent. If you can’t point to a concrete prior action that proves they think at that level, you
are inventing a player who isn’t there.

264



27. Leveling, Metagame & Playing the Opponent’s Mind

27.4. Under-Leveling and the Opposite Error

The mirror image is just as real, though less glamorous. Under-leveling is failing to climb when
your opponent has clearly demonstrated they’re thinking about you.

Against a thinking regular who has watched you c-bet every flop, the Level 1 play (c-bet again
because your range is strong) is exploited by a Level 2 opponent who floats and stabs. Now you
must climb: check back to induce, or check-raise the turn, because the opponent is best-responding
to your perceived range. Players who never leave Level 1 become predictable and get run over by
anyone paying attention. The skill is calibration: match the opponent, then add one.

A useful self-check: after a hand, ask “At what level was my opponent actually operating, and at what
level did I play?” If those two numbers differed by more than one in either direction, you probably
made a leveling error regardless of whether the hand worked out.

27.5. Metagame: The Session as a Single Hand

So far we’ve treated levels as static. They are not. Metagame is the dimension of time: the way
your history with an opponent (this orbit, this session, this lifetime of hands) shapes the correct
play right now. Each pot is a move in a longer game, and information leaks between pots.

27.5.1. History-dependent play

Suppose in the first hour you get caught running a triple-barrel bluff that goes to showdown. Every
observant opponent updates: “This player bluffs.” For the next hour your value bets get paid off
more, so the correct adjustment is to bluff less and value-bet thinner, harvesting the credibility you
spent. Conversely, if you’ve shown down three nutted hands in a row and tabled the goods every
time, your image is rock-solid, and your bluffs now carry maximum weight.

Your image is a resource you spend and replenish. The crucial subtlety: image onlymatters against
opponents who are tracking it. The recreational Level 0 player does not remember your last bluff
and does not care; against him, image-based adjustments are noise. Metagame, like leveling, is
opponent-specific.

Key idea

Think of your table image as a bank account of credibility. Showing down strong hands
deposits credibility; getting caught bluffing withdraws it. Your bluffs draw against the bal-
ance; your value bets earn interest when the balance is low (because you look bluffy and get
paid). But only thinking opponents hold an account for you. Stations bank nothing, so don’t
manage an image for an audience that isn’t watching.
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27.5.2. Adjusting to their adjustments

The heart of metagame is the adjustment spiral. You exploit a leak; they notice and counter-adjust;
you adjust to their counter. Whoever reads the current state of this spiral correctly wins the ex-
change.

A classic sequence between two regulars:

1. You notice Villain folds toomuch to c-bets on dry boards. You start c-betting 100%, exploiting
him.

2. Villain notices and begins check-raising and floating your c-bets to punish the over-betting.
3. You notice the counter and start checking back your air on dry boards while c-betting only

value and strong draws. Nowyour c-betting range is value-and-draws only, so his check-raise
bluffs run into a strong betting range and get punished, while his floats face a polarized range
they cannot profitably stab.

4. Villain adjusts again, and so on.

The player one step ahead in this spiral, who recognizes that the other has already counter-adjusted,
captures the EV. This is why static “always do X” exploits decay: any exploit, repeated, becomes a
pattern the opponent can exploit back. When you sense the spiral has gotten too deep, or you can’t
read where your opponent sits in it, retreat toward GTO: a balanced, unexploitable baseline that
doesn’t require you to win the mind-reading contest. Deviate to exploit when you have a confident
read; revert to balance when the read runs out.

27.5.3. Gear changes and the long game

Skilled players deliberately cultivate an image early to cash it in later. Play tight and straightforward
for the first orbit or two (“setting up” a tight image), let the table file you as a nit, and then open up
your bluffing once they’re folding to you out of respect. Or do the reverse against a tough, attentive
table: splash around early with a few visible light plays, get a “maniac” label, and then get paid in
full on your premiums when nobody believes you.

The deeper your history with an opponent, the more this matters. Across many sessions with
the same regulars (your home game, your online pool, your local card room) you are building a
multi-session metagame. They remember the time you snap-called the river with ace-high. You
remember that they always fold the river to a second barrel. Lifetime history becomes a private
language, and the players who track it best hold a standing edge.

Drill

For your next live or online session, keep a running note on each regular opponent with three
fields: (1) their level (0, 1, or 2+, with the evidence), (2) their current read on you (what do
they think your image is right now?), and (3)where the adjustment spiral stands (have you
exploited them yet? have they countered?). Update it every orbit. After the session, review
every big pot and ask: did I play one level above their actual level, or did I over/under-level?
Youwill be startled howoften the loserswere over-levels against playerswhoweren’t thinking
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at all.

27.6. A Framework for Choosing the Right Level

Pulling it together, here is a practical decision procedure for any non-trivial spot:

1. Diagnose the opponent’s level from their stats, history, demeanor, and the population norm,
for this spot, not for all time. Re-diagnose every decision, because the same player drops levels
the moment he flops a monster or starts tilting. When in doubt, assume low: Level 0-1.

2. Set your target at their level plus one. Against Level 0, win by reading their transparent
range (Level 1): value bet relentlessly, never bluff. Against Level 1, win by manipulating
their read of you (Level 2): balanced bluffs, thin value, lines that tell a false story. Against
Level 2+, climb to counter-deception only with concrete evidence, and otherwise retreat to
GTO so they can’t out-read you.

3. Layer in metagame. Ask what this opponent currently believes about your image, and
whether they’re tracking it at all. Spend credibility (bluff) when your image is rock-solid;
harvest it (thin value) when you look bluffy. Ignore image entirely against non-trackers.

4. Locate yourself in the adjustment spiral. Have you already exploited this leak? Have they
countered? Play one step ahead of the current state, and when you lose the thread, default
to balance.

5. Audit afterward. Compare the level you played to the level they actually occupied. Weigh
your own over-levels more heavily than your missed values, since over-leveling is the more
expensive and more ego-driven error.

Common mistake

Treating “thinking deeply” as a virtue in itself. The table does not pay you for the elegance
of your reasoning; it pays you for correctly predicting behavior. A simple, correct Level 1 value
bet against a station earns more than a beautiful Level 3 bluff that the station calls because he
has a pair and isn’t listening to your story. Sophistication is a tool, not a trophy. Use exactly
as much of it as the opponent’s mind requires, and no more.

The throughline of this chapter is humility disguised as strategy. The leveling war goes to whoever
most accurately judges how deep the other person is actually thinking, and then steps exactly one rung
above them. Against the quiet recreational player staring at his own cards, that rung is low and the
money is easy. Against the regular who’s been watching you all night, the rungs go higher, and
the right answer is sometimes to stop climbing and hide inside a balanced range where no read
can reach you. Read the player in front of you rather than the textbook. Pick the level that fits the
mind across the felt, and never invent a player who isn’t there.
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27.7. Summary

• Leveling is recursive perception: what they hold, what they think you hold, what they think
you think they hold.

• Aim for exactly one level above your opponent. Higher costs you EV; lower gets you ex-
ploited.

• Diagnose level per decision, not per player. When unsure, assume Level 0-1 and value bet.
• Over-leveling (bluffing or fancy-playing an opponent who isn’t thinking about your range)

is the most expensive and most ego-driven error.
• Manage your table image only against opponents who actually track it.
• When the read runs out or the adjustment spiral gets too deep, retreat to a balanced (GTO)

baseline.

268



28. Table Image & Weaponizing Reputation

By the end of this chapter you will be able to read how opponents currently perceive you and choose bluffs or
value bets that exploit that perception.

Every other chapter in this book asks the same question from your point of view: what does my
opponent have, and what is the best response? This chapter flips the camera around. Table image
is the story your opponents tell themselves about you. Because their decisions against you run
through that story, your image is a lever you can pull on every street of every hand.

The central idea is simple: your opponents are not playing against your cards, they are playing
against their model of you. Two players holding the identical A♠K♥ on the identical board get
called by completely different ranges depending on whether the table thinks they are a rock or a
maniac. Same cards, different payouts. Once you internalize that, image stops being a vague soft
skill and becomes a quantifiable edge you cultivate, protect, and spend.

Key idea

Your true frequencies determine your long-run EV in a vacuum. Your perceived frequencies
determine how opponents respond to you right now. The gap between the two, between who
you actually are and who they think you are, is where image-based profit lives. Your job is to
open that gap and then exploit it.

28.1. How table image actually forms

Opponents build their model of you from a small, biased, recency-weighted sample. Understand-
ing the inputs tells you which levers move the perception.

1. Showdowns, the loudest signal by far. Nothing rewrites your image like cards face-up. A
single showdown is worth more to an observer than fifty folds, because it is the only fully verified
data point they get. Show down 9♥6♥ after three-barreling a scary runout and you are “capable
of anything” for the next hour, regardless of how nitty you’ve actually been. Show down A♠A♣
after a passive line and you become “only bets with it.” Whatever you show becomes the heading
opponents file you under, and most players over-extrapolate wildly from it.

2. Visible frequencies. How often do you voluntarily enter pots? How often do you 3-bet (reraise
a raise)? Do you reach showdown a lot, or are you always taking it down on the turn? Live,
opponents track this fuzzily (“that guy plays a ton of hands”). Online it can be literally on a HUD
(heads-up display, an on-screen stats overlay) showing your VPIP (voluntarily put money in pot),
PFR (preflop raise frequency), 3-bet%, and aggression. That only applies on sites that still permit
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third-party tracking. On the HUD-banned sites that now lead in volume (see the online section
below) there is no auto-HUD, so opponents track your frequencies as fuzzily as live players do.

3. Recent results and the heater effect. Players conflate running good with playing loose. Stack
someone twice with legitimate hands and the table tags you as a wild gambler even when you’ve
been a model of discipline. This misattribution is a gift: you get a loose, payable image for free,
without ever putting a chip in light.

4. Demeanor, dress, and stereotype (live). Right or wrong, opponents read the old man in the
windbreaker as a nit, the hoodie-and-headphones kid as a LAG (loose-aggressive) reg (a serious
regular), the loud drunk as a station (a player who calls far too much). These priors are crude
and often wrong, but they are the lens through which your early hands get interpreted, so they are
worth knowing and worth manipulating.

5. Bet-sizing texture. Aplayer who bombs pot constantly “feels” aggressive; a player who dribbles
out small bets “feels”weak or tricky. Sizing shapes image independent of howoften you’re actually
bluffing.

The critical property of all five inputs: they are lagging, low-sample, and overweighted by themost
recent vivid event. That lag is what you weaponize. The table’s model of you is always a little out
of date and a little exaggerated, so you can be one thing while they react to another.

28.2. The two images and how each one pays

There are two archetypal images, and theypay in opposite currencies. Master the trade-off andyou’ve
grasped the whole chapter.

Tight / nitty image Loose / wild image

Opponents believe “He only bets with it” “He could have anything”
So they tend to Over-fold to your aggression Over-call / look you up
Your bluffs are More effective (fold equity ↑) Less effective (they snap)
Your value bets are Under-paid (they fold) Over-paid (they pay off)
The lever to pull Bluff more, barrel more Value-bet thinner and bigger,

bluff less

Key idea

A tight image is a license to bluff. A loose image is a license to get paid. The single biggest
imagemistake in poker is using the wrong currency: bluffing into a station who thinks you’re
wild, or trying to “trap for value” with a nitty image when nobody will pay you off. Spend
the currency your image actually prints.
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28.2.1. Weaponizing the tight image

Suppose you’ve shown down two premiums and folded everything else for an hour. The table has
you as a rock. Now every aggressive line gains value, because your fold equity (the share of the
time a bet simply makes them fold) is inflated. Concretely:

• Triple-barrel bluffs on scary runouts get through. When the flush completes or the board
pairs and the nit fires the river, people lay down strong one-pair hands, and occasionally even
a set, because “he wouldn’t do that without it.” Pick your spot, tell a credible story, and take
it down.

• C-bet (continuation bet) and barrel light in single-raised pots. Your perceived range is so
strong that opponents check-fold flops they’d otherwise float.

• Steal relentlessly. Your blind steals and late-position opens face fewer 3-bet bluffs because
nobody wants to “wake up a rock.”

• The cost: your genuine value hands earn less. When you finally have aces, the action dries up.
You accept thinner value, bet smaller to induce, and lean on your bluff-heavy edge instead.

28.2.2. Weaponizing the loose image

Now suppose you got caught barreling 9♥6♥, or you stacked someone in a coin-flip and the table
thinks you’re a lunatic. People will not believe you, so stop bluffing and start cashing value:

• Value-bet thinner than normal. Top pair weak kicker becomes a three-street value hand
because they’ll call you down with ace-high “to keep you honest.”

• Size up your value bets. A wild image lets you bet 75% and pot where a nit could only get
a third-pot through. They’ve already decided you’re bluffing, so let them pay the premium.

• Bet your monsters fast and big. The trap is unnecessary; the calling station is already built.
Overbet your nutted hands into a player who has tagged you as a maniac.

• Cut the bluffs to near zero. Your fold equity has cratered. Firing the river as a bluff into
someone who thinks you’re capable of anything just donates the bet.

The symmetry is the lesson: the same hand wants the opposite line depending on your image.
A K-high busted draw on the river is a profitable triple-barrel with a nit image and a mandatory
check-fold with a maniac image.

28.3. Dynamic image management

Image is a resource you spend down and recharge, and it changes hands as fast as the cards turn
over. The advanced skill is tracking your own image in real time and switching gears the moment
it flips.
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Key idea

Gear-switching is image arbitrage. Build a tight image cheaply (the folds that build it are
free only because they are hands you were going to fold anyway; deliberately nitting below
your correct opening and continuing frequencies to manufacture a “rock” look sacrifices real
EV), then cash it in for a burst of aggression. When you get caught and the image flips to
loose, switch to pure value and let them pay you off. Then fold for twenty minutes, recharge
the tight image, and repeat. You continuously buy low and sell high on perception.

28.3.1. Advertising: paying to set up a future play

Advertising is deliberately making a -EV or marginal play now to install a false image that earns
back more than it cost later. The classic is showing a bluff: you get to the river, your opponent
folds, and you flash the 7♦2♣ before mucking. You “wasted” the information, but you’ve branded
yourself a bluffer, and the next three times you bet big for value you get paid.

Advertising is real, but routinely overrated and overused. Be disciplined about it:

• It only works against opponents paying enough attention to update. Advertising to a drunk
recreational player who isn’t watching is pure cost. Against a HUD-using online reg who
logs everything it works, but those players also re-adjust correctly, so the window is short.

• The cost must be genuinely small relative to the future gain. Showing a cheap bluff you’d
have made anyway is great. Spewing a stack to “look crazy” is almost never worth it; you’ll
hit the payoff too rarely to recover the loss.

• The best advertising is free advertising. Hands youwere going to play anyway that happen
to reach showdown and shape your image cost nothing. Let natural variance build the picture
and you never pay for it.

Common mistake

“I’ll make a wild play so they’ll pay me off later.” Most deliberate advertising loses more in
the moment than it ever recovers, because (a) half the table isn’t watching, (b) the ones who
are watching adjust correctly and quickly, and (c) you rarely get the dream payoff hand before
the image fades. Treat advertising as a rare, cheap, surgical tool rather than a default style.
The disciplined player mostly lets real showdowns build the image and simply notices what
it has become.

28.4. Reading how they perceive you

You cannot weaponize an image you can’t see. Build the habit of asking, every orbit: “What do
they think I am right now?” Calibrate from:

• Your last showdown(s). What is the most recent thing they saw you turn over? That is the
heading you’re filed under.
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• Their adjustments. Are your steals suddenly getting 3-bet? They think you’re stealing too
much (loose image). Are people check-folding to your c-bets every time? They respect you
(tight image). Their behavior is a live readout of your image; read it the way you’d read a
HUD.

• Pool defaults. In an unknown live game you start as a mild unknown and lean nit until you
do something memorable. Online, howmuch of a fresh start you get depends entirely on the
site, covered in detail below.

A vital corollary: different opponents hold different images of you at the same time. The reg
on your left who has watched you for three hours has a sharp, accurate model. The recreational
player who just sat down has none and runs on stereotype. Aim each exploit at the right player:
bluff the attentive nit-believer, value-own the oblivious station. There is no single “table” to play
to.

28.5. Speech and demeanor (live)

Live, you carry a second channel of image: how you act. Usedwell, table presence and speech play
shape perception and induce mistakes. A few durable principles:

• Consistency is your shield. The strongest defense against giving off tells is a uniform tempo
and demeanor on every action: same motion to bet, same time to act, whether you’re nutted
or bluffing. A metronomic player gives observers nothing to read and quietly accumulates a
solid, unreadable image.

• Speech is mostly reverse-tell territory. The folk heuristic strong-means-weak, weak-means-
strong (a player who taunts and acts strong is often weak, and one who sighs and acts disin-
terested is often strong) holds often enough tomatter, which is exactly why youmust assume
thinking opponents know it too. Against a reg, layer accordingly; against a recreational player
it frequently works at face value.

• Talking to induce. A friendly, chatty “I might be making a move here” patter can goad a
station into calling. The same words from a known nit are read as the reverse and induce a
fold. Your speech is interpreted through your existing image; the words carry no fixedmeaning
of their own.

• Stay inside the rules and ethics. Angle-shooting, acting or folding out of turn, and refusing
to table your hand honestly at showdown cross from gamesmanship into cheating and risk
floor penalties. Verbally misrepresenting your hand during play (the classic “I’ve got the
nuts”) is legal table talk in most rooms only when the pot is heads-up. In a multiway pot,
disclosing or discussing your holding, even falsely, influences the decisions of the other live
players and can draw a one-down or a penalty, so save the lie for heads-up spots. Keep it to
demeanor, tempo, and legal table talk.

Common mistake

Talking yourself into a tell. Many players are disciplined with their chips but leak everything
through their face and mouth the moment a big hand hits. If you’re going to use speech,
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practice a single default and deviate deliberately, never reactively. An inconsistent talker is an
open book.

28.6. Image online: notes, HUDs, and observed tendencies

Online strips away face, voice, and posture. What replaces them depends entirely on which site
you’re playing, and as of the mid-2020s the online world has split into regimes that demand differ-
ent assumptions. Twovariables drive everything, and they are independent: (1)whether third-party
HUDs/trackers are allowed, and (2) whether opponents see a persistent screen name they can pin
a read to. Conflating those two is exactly where most players’ mental model breaks.

Regime A: tracking-permitted, named sites (parts of the ACR / PokerStars ecosystem). Here
image can be quantified and persistent. Your opponents’ model of you is built from:

• HUD stats: your VPIP/PFR/3-bet/c-bet/fold-to-c-bet, etc., accumulating across every hand
you’ve played against that database. On these sites you cannot fold your way to a fresh start
the way you can live.

• Color-coded notes: “bluffs rivers,” “folds to 3-bets,” “overfolds turn.” These are explicit,
persistent verdicts attached to a stable screen name.

Regime B: HUD-banned but named sites. The flagship is GGPoker, the current global volume
leader. These sites ban third-party HUDs and auto-trackers, so no software reads your long-run
frequencies off a display. But screen names are persistent and the client ships its own note tool, so
an attentive reg still builds and keeps a hand-made read tied to your username across every session
you share. The ban removes the automated-stat layer, not the human one. You deny regs the big-
sample HUD, but you do not get a clean slate against a diligent note-taker whowrote “overbets the
river when he gets caught” three weeks ago. Treat GGPoker regs as sharp live players who have
seen you before: short on exact frequencies, long on memory of your patterns.

Regime C: truly anonymous tables. This is the Bovada/Ignition model and partypoker’s anony-
mous tables: IDs are hidden or rotate whenever the table breaks, so there is no persistent screen
name to attach anything to. Here, and only here among the online regimes, no cross-session
database forms at all, neither an automated HUD nor even a manual note, because a note would
have nothing stable to point at. This is the regime where online image genuinely resets every ses-
sion and is manipulated much as live image is: short samples, heavy recency bias, at most same-
session reads that evaporate when the table breaks.

So before reasoning about online image, ask both questions: can they run a tracker, and can they
keep a note on a stable name? Automated-database logic is strictly Regime A; human-note logic
covers RegimesA andB against attentive regs; only RegimeC and the recreational pool everywhere
hand you the live-style fresh-slate-every-session model.

On Regimes A and B against regs, two consequences follow. First, the lever differs by what kind of
database you face. On Regime A, at higher volume your perceived frequencies converge on your
real ones, so the cheap “fold for an hour to look like a nit” lever weakens: the HUD shows your
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true VPIP regardless of the last orbit, and manipulation becomes about exploiting their notes on
you rather than short-term theater. On Regime B you can still distort the frequency picture (no
HUD is averaging you out), but you cannot erase a reg’s note, so the same “attack their standing
read” logic applies: if he has you tagged “never bluffs the river,” you start bluffing rivers. (Only on
Regime C is there no standing note, just what this opponent has seen this session.) Second, multi-
tabling regs are not watching individual hands; they react to stats and the occasional note, not a
single flashy bluff, so advertising barely functions against an opponent playing twelve tables.

Against the recreational online pool, on any regime, image works much as it does live: short sam-
ples, no notes, heavy recency bias, easily branded by one big showdown. Know which regime and
which opponent you’re facing, and aim accordingly.

Key idea

There is no single “online.” On tracking-permitted sites against regs, image is an automated
database: slow to move, and their notes on you are a fixed target you exploit by doing the
opposite of what they wrote down. On HUD-banned but named sites (GGPoker, the cur-
rent volume leader) there’s no auto-HUD, but persistent usernames and an in-client note tool
mean attentive regs still keep a cross-session manual read, so you exploit their standing note
rather than enjoying a fresh start. Only on truly anonymous tables (Bovada/Ignition, party-
poker anon) and against every recreational player does online image behave like live: a tiny,
recency-biased, session-only story, cheap to manipulate and fast to flip.

28.7. Worked example 1: spending a nit image

You’re 100bb deep in a live $2/5 game. For ninety minutes you’ve been a textbook rock, folding
relentlessly, and your only two showdowns were K♣K♦ and A♥Q♥, both of which got there.
The table, especially the thoughtful reg in the big blind, has you firmly filed as “only bets with it.”
Time to spend that image.

Preflop. You open A♠5♠ (a suited wheel ace, a real hand with a blocker rather than pure air) to
5bb ($25) from the cutoff. The reg calls in the big blind. With the dead small blind, pot ≈ 10bb
(10.4bb to be exact: 5 hero + 5 BB call + 0.4 dead SB; in $2/5 the $2 small blind is 0.4bb, not half a
big blind).

Flop: K♠9♥4♦. The reg checks. This board crushes your perceived range: as the nit raiser, you’re
supposed to have all the kings and overpairs, and the BB knows it. You c-bet 4bb (≈ 39% pot), a
credible size for your image. The reg, holding something like 8♥7♥ or a weak pair, folds a lot here,
but say he calls. Pot ≈ 18bb.

Turn: K♠9♥4♦6♠. Now your hand has picked up a flush draw and the board is wetter. The reg
checks again. You bet 12bb (≈ 65% pot). The story you’re telling, a nit who flopped a king and
is now barreling a turn that brings a flush draw, is extremely credible to an observer who has you
tagged as honest. Crucially, you also have real equity: nine flush outs plus three aces give you
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a genuine semi-bluff, so even when called you have a hand. The reg, with one pair, is in agony
against “the rock” and folds a meaningful share of the time. Say he calls again. Pot ≈ 42bb.

River: K♠9♥4♦6♠2♦. The flush bricks; you have ace-high and no showdown value. The reg
checks. This is themoment the nit image pays. You’ve invested about 21bb across the three streets
(5 + 4 + 12), so roughly 79bb sits behind. A bet here has exactly one job, fold equity, because you
can never win at showdown. The credible value story your image promises is a polarized, nutted
hand (polarized meaning you represent either the nuts or a bluff, with nothing in between): a set
or two pair (here 9♦9♣, 4♥4♣, or K♦9♣), or K♥K♦. It is not “a king that got there”; top pair was
never drawing to anything on this runout, and a nit doesn’t blast 1.8x pot with one pair anyway,
which is part of why the small king is the wrong hand to represent.

Do the bluff math, because it’s the whole point. A pure-bluff bet of B into a pot of P breaks even
when it folds out B/(B+P) of the time. Two sizes are on the table:

• A large ~90%-pot bet of ~38bb (leaving ~41bb behind) needs 38 / (38 + 42) ≈ 47% folds to
break even.

• A full overbet shove of ~79bb (≈1.8x pot, all-in) needs 79 / (79 + 42) ≈ 65% folds.

Because you have zero showdown value, default to the cheapest size that secures the folds you
need. Against the reg’s one-pair-and-worse range, a 90%-pot bet folds out essentially the same
hands the shove does (a nit’s bluff-catcher lays down to either size), so the ~38bb bet buys the
same fold while risking 38bb rather than 79bb. That makes it the higher-EV bluff. Reserve the full
overbet shove for when it credibly folds out additional hands (thin bluff-catchers the smaller bet
wouldn’t move), or when you also want to charge a value hand you’d happily get all-in. Either
way, because the table has you filed under “only bets with it,” the actual fold rate sits well above
even the 65% shove threshold, and that gap between your real fold equity and the break-even
number is why the bluff profits. You take it down with five-high.

Now read the aftermath. If he does call and you show A♠5♠, the image has flipped. The whole
table just learned the rock bluffs. Do not try that line again this hour. Switch gears to pure value,
bet your next strong hands bigger, and let the new “he’s capable of bluffing” image pay them off.
You’ve traded one currency for the other. The hand was never really about A♠5♠; it was about
cashing in ninetyminutes of folds for one big pot, then immediately re-pricing yourself for the next
one.

28.8. Worked example 2: cashing a wild image

The first example spent fold equity. This one spends the opposite currency, and it’s the more coun-
terintuitive lesson, because it tells you to do the thing every “tight is right” instinct screams against:
fire three fat streets with a hand you’d normally pot-control. This is the loose-image half of the
chapter’s central symmetry, worked with the same kind of numbers.

Same $2/5 game, still 100bb deep. Twenty minutes ago you got caught: you three-barreled 9♥6♥
on a busted draw, got snapped by middle pair, and had to table it. The whole table, especially the
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calling station two seats to your right who pays off everything, now has you firmly filed as “ca-
pable of anything.” People will not believe your bets. By the symmetry, your bluffs are worthless
and your thin value is gold. Time to cash in.

Preflop. You open A♠8♠ to 5bb from the button. The station calls in the big blind. Pot ≈ 10bb
(10.4bb: 5 + 5 + 0.4 dead SB).

Flop: A♥9♦4♣ rainbow. Youflop top pair, weak kicker (a pair of aces, eight kicker), the textbook
marginal made hand. Against a thinking reg you might check this back to control the pot. Against
a station who has tagged you as wild and will call with any ace, any pair, or even king-high “to
keep you honest,” you bet for thin value and protection: 7bb (≈ 67% pot). He calls. Pot ≈ 24bb.

Turn: A♥9♦4♣6♠. The turn bricks and you still hold top pair, weak kicker. Here is the fork. The
textbook, image-blind instinct is pot control: TPWK (top pair, weak kicker) is the canonical check-
back hand, too thin to bet for three streets and exposed to a raise. That instinct is correct against
a normal opponent, and exactly wrong against a station who thinks you’re bluffing. So you do
the opposite and size up: bet 16bb (≈ 65% pot), a far fatter bet than you’d ever make with this
thin a hand under a normal image. He calls again with something like A♦5♦, T♥9♥, or K♣Q♣,
“keeping you honest.” Pot ≈ 56bb. You’ve now invested 28bb (5 + 7 + 16); 72bb sits behind.

River: A♥9♦4♣6♠2♦. The board bricks again. You still have only top pair, weak kicker, but
against this opponent that is a clean value hand, and a bluff would be suicide (he calls everything,
so fold equity is zero). You overbet shove 72bb into the 56bb pot (≈ 1.3x pot). He sighs, says “I
don’t believe you,” and calls with A♦5♦. Your eight outkicks his five; you drag a pot more than
triple what a cautious line ever makes.

Now do the value math, the mirror image of the bluff math. Model the station as a player who
calls the river with essentially his whole range (that’s what makes him a station). Let e be your
equity against that calling range, roughly the fraction of his calls that are worse than your top pair.
Comparing a river bet of size B into pot P against simply checking it back:

EV(bet) − EV(check) = 𝐵 × (2𝑒 − 1).

The break-even is e = 50%: as long as more than half the hands the station calls with are worse
than your TPWK, betting beats checking, and every extra chip of Bmultiplies the edge. That single
fact is the whole mathematical case for “value-bet thinner and bigger” against a station: when e >
50%, size is your friend, so you overbet.

Plug in numbers. A station calling downwith hands likeA♦5♦, T♥9♥, K♣Q♣, and the rest of his
weaker aces, second pairs, and ace-high junk is worse than your top-pair-aces maybe two-thirds of
the time, so e ≈ 0.67 and (2e − 1) ≈ 0.34. The 72bb overbet therefore nets about 72 × 0.34 ≈ +24bb
over checking the river, on that street alone. A timid, nit-sized ~20bb river bet (the size a normal
image is stuck with) would net only 20 × 0.34 ≈ +7bb. Same hand, same opponent, roughly three
times the profit purely from sizing up, because the per-chip edge (2e − 1) is fixed, so you want to
apply it to as many chips as the station will still call.

And that compounding is why you barreled the turn rather than pot-controlling. Betting the turn
for value grew the pot from ~24bb to ~56bb, so the river overbet’s 0.34 edge is leveraged over a
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56bb base instead of a 24bb one. The fully passive line (bet flop, check turn, check river) forgoes
both streets of this edge; against a station who would have called, that’s on the order of +25-30bb
of EV left on the table. Against this opponent, checking down your thin made hands is the real
leak.

Two honest caveats, both of which only sharpen the lesson. First, a real station folds his very worst
hands sometimes; when he does, you lose a sliver of thin value, but the hands that do call are
then even more concentrated in “worse than you,” so e among callers rises and the bet stays good.
Second, size to his call threshold rather than to infinity: a 1.3x overbet a station snaps off beats
a 3x overbet that finally makes even him fold. The goal is to maximize B that still gets called, the
value-side analogue of the nit example’s “bet the size that does the job.”

Now read the aftermath. This time you want him to call, and you showed the goods: top pair, three
fat streets, dragged. Note what that does to your image: nothing useful. He already thought you
were wild, so getting paid off light just confirms it, and the wild image stays live for the next strong
hand. So keep spending the same currency: keep value-betting thin and big, keep your bluffs near
zero, until a showdownfinally rebrands you as solid. Only then do you flip back to the nit playbook
of Example 1. The two examples are the same engine run in opposite gears: one cashes folds, the
other cashes calls, and your only job is to read which currency the table is currently handing you.

Drill

For your next session, track your image explicitly. Every time you reach a showdown (yours,
or one you’re tagged by), jot one word for how the table now sees you: nit, normal, wild. Then,
before each river decision, ask in your head: “Given my current tag, am I being paid to bluff
or to value-bet?” Take the line that spends the currency your image is actually handing you.
After the session, review every river bluff you fired into a wild image and every thin value bet
you skipped into a nit image. Those two error buckets are where image leaks hide.

28.9. Summary

• Opponents play against their model of you, not your cards. The gap between your real and
perceived frequencies is your edge.

• Image forms from showdowns (loudest), visible frequencies, recent results, demeanor, and
sizing, all of which are lagging, low-sample, and recency-biased.

• A tight image is a license to bluff; a loose image is a license to get paid. Spend the right
currency; the same hand wants opposite lines under opposite images.

• Gear-switch dynamically: build a tight image cheaply, cash it in for aggression, and the
moment it flips to loose, switch to pure value.

• Advertising is real but overrated: keep it cheap, surgical, and aimed only at opponents who
are watching and able to update.

• Read your image off their adjustments; remember different opponents hold different images
of you at once.

• Live, image runs through demeanor and speech: prize consistency, treat speech as reverse-
tell territory, and stay within the rules.
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• Online, the model depends on the site: on tracking-permitted sites against regs, image is an
automated, persistent database, so exploit their notes on you; on HUD-banned but named
sites (GGPoker, the volume leader) regs lose the auto-HUD but keep persistent usernames
and manual notes, so a cross-session manual read still forms and you exploit their standing
note; only on truly anonymous tables (Bovada/Ignition, partypoker anon) and against the
recreational pool everywhere does no cross-session database form and image behave much
like live.
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Read an opponent’s physical, verbal, and timing tells as probabilistic evidence anchored to an individual
baseline, and use that evidence to break genuinely close decisions without overriding sound fundamentals.

Online, you read ranges, bet-sizing, and timing. Live, you get all of that plus a human being sitting
across the felt, leaking information through their hands, eyes, breath, and voice. This chapter is
about that extra channel: the physical and behavioral tells that separate live poker from its online
cousin.

Two warnings before we begin, because they frame everything that follows.

First, tells are probabilistic edges, not certainties. A trembling hand suggests a strong holding
more often than not, and “more often than not” is a longway from “always.” You are never reading
a player’s cards; you are nudging your estimate of their range a little in one direction. Treat a tell
as a Bayesian update, evidence that shifts your prior rather than an X-ray that reveals the hand.

Second, tells supplement fundamentals; they never replace them. If the math and the range anal-
ysis say fold, a hopeful read that “he looked weak” is usually you talking yourself into a mistake.
The biggest edges come when a physical read confirms or tips a decision that was already close, so
reserve tells for breaking ties rather than overruling your logic.

With that established, let’s build the toolkit.

29.1. The Two Pillars: Caro and Navarro

Modern live reading rests on two bodies of work.

Mike Caro’s Book of Tells (1984) is the foundational poker-specific text. Caro’s central and most
useful principle is deceptively simple:

Key idea

Strong means weak, and weakmeans strong. When a player is acting (deliberately perform-
ing for an audience), they are usually trying to project the opposite of their true holding. A
player who sighs, shrugs, and tosses chips in as if reluctant very often has amonster. A player
who bets with aggressive, exaggerated force, staring you down, very often wants you to fold
a hand that beats them.

The logic is human, not mathematical: most people, when they don’t have a strong hand, instinc-
tively try to look strong to discourage a call; when they hold a powerhouse and want action, they
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try to look harmless. It is a kind of unconscious theater, and Caro’s genius was noticing that the
theater is remarkably consistent across recreational players.

JoeNavarro’s body-languagework (Navarro is a former FBI counter-intelligence agent and author
of What Every BODY Is Saying and the poker-specific 200 Poker Tells) grounds the subject in the
science of the nervous system. Navarro’s framing is more reliable than folk psychology because it
ties tells to physiology you cannot easily fake:

• The limbic system, the brain’s ancient survival circuitry, governs the freeze/flight/fight re-
sponse. It reacts faster than conscious thought and leaks through the body before the player
can mask it.

• Comfort vs. discomfort is the master axis. Genuine comfort (relaxed shoulders, fluid move-
ment, exposed throat and palms, free speech) tends to accompany strength. Discomfort
(self-soothing, restricted movement, pacifying gestures, lip compression) tends to accom-
pany weakness, bluffing, or stress.

• The feet and legs are the most honest part of the body and the face the most rehearsed.
People spend their whole lives learning to control their expressions and almost none control-
ling their feet. Practical caveat: across a felt table you almost never see an opponent’s feet,
since they’re hidden underneath. So this principle reaches you only indirectly: as visible
leg-bounce or jitter, a knee you can sometimes feel knocking the table, or the body and shoul-
der shifts that a tense, restless lower body produces above the rail. Don’t expect to read feet
directly; read what the honest lower body leaks upward.

Caro tells you what recreational players do at the table; Navarro tells you why, and gives you a
physiological framework that resists deception. Use them together.

29.2. Baselines First: The Foundation of Every Read

Before you can spot a deviation, you must know what “normal” looks like for that specific person.
This is the single most important and most neglected skill in live reading.

Common mistake

Treating tells as a universal codebook (“crossed arms means weak, glancing at chips means
strong”) and applying them to everyone identically. Tells are deviations from an individual
baseline. A player who is naturally fidgety, talkative, and animated tells you nothing by being
fidgety; the read comes when that player suddenly goes still. A naturally still, quiet player
tells you something when they suddenly start fidgeting. Without a baseline youwill generate
constant false positives.

Building a baseline is simple and free: watch players in hands you are not involved in. Most of
the table is folded most of the time, and that is your laboratory. For each opponent, quietly note:

• Resting posture and breathing. Where do their hands sit? How fast do they breathe at rest?
• Voice. Pitch, pace, volume when they have no stake in the pot.
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• Chip habits. Do they always riffle chips? Stack them neatly? Fiddle constantly?
• How they bet when relaxed, e.g. during a small, obvious value bet they’re happy to make.

Watch especially at showdown. When the cards turn over, you get the answer key: now go back
and remember how they acted on each street. Over an hour you can calibrate several opponents
this way. The player who showed down a bluff while breathing shallowly and sitting frozen has
just taught you their bluff tell for free.

A baseline takes 20–40 minutes of attention to establish loosely and is never fully “done”; people
shift gears as they tilt, tire, or drink. Keep updating.

29.3. A Field Guide to Reliable Tells

What follows are the patterns that recur most reliably across recreational and semi-pro live players.
For each, I’ll give the typicalmeaning, the physiological or psychological reason, and the caveat. Re-
member: these are population tendencies, and skilled players can reverse any of them deliberately
(see “Reverse Tells: When the Tell Is the Trap” at the end of this field guide).

29.3.1. Strong-Means-Weak Acting (and Vice Versa)

The Caro classic, and still the most profitable read against recreational players.

• The reluctant bettor / sigh-and-shrug. A player sighs, says “well, I guess I have to,” shrugs,
and slides chips in with theatrical reluctance. Usually strong. The performance of weakness
is meant to induce your call.

• The aggressive shover / the stare-down. A player slams chips down, sits up tall, stares
directly at you, maybe says “I’m all in” with extra force. Usually weaker than represented,
often a bluff or thin value hand wanting a fold. Genuine strength rarely needs to intimidate;
it wants a call.

• Looking away / feigned disinterest. A player who, after betting, looks away, checks their
phone, or stares at the TV is often strong, projecting “I don’t care if you call” while verymuch
wanting it.

• Aggressive eye contact with you. Conversely, a bettor who locks eyes and holds the stare
is frequently on a bluff, performing dominance. (Navarro: genuine comfort doesn’t need to
challenge.)

Drill

For your next three live sessions, before each significant bet you face froma recreational player,
ask one question: Is this person acting strong or acting weak? Then invert it. Don’t act on it
yet, just predict, and check against showdowns. You’re calibrating, not gambling. After ~30
logged instances you’ll have a feel for how reliable strong-means-weak is in your specific
player pool.
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29.3.2. Trembling and Shaking Hands

A genuinely trembling hand as a player places a bet is one of the most reliable tells in poker, and it
points to strength, not nerves about bluffing.

The reason is physiological. Amademonster triggers a real adrenaline release, the body’s response
to a high-stakes, exciting moment, and that adrenaline produces a fine tremor the player cannot
consciously control. People misread this as “he’s nervous, he must be bluffing,” which is exactly
backwards. Bluffers tend instead to go still and controlled, suppressing movement rather than re-
leasing it.

Caveat: some people have naturally shaky hands (caffeine, age, medical conditions), hence the
baseline. The read is a sudden tremor appearing on a big bet from someone whose hands were
steady all session. Note the nuance: a tremor of genuine fear or discomfort has a different qual-
ity, more of a controlled quiver while the rest of the body stays tense and frozen, and can mean
something else. Combine with other signals.

29.3.3. Eye Behavior and the Glance at Chips

The eyes are heavily controlled, but a few patterns leak:

• Glancing at chips after seeing cards. Aplayer who looks at their hole cards (or the flop) and
then immediately, often involuntarily, glances at their own chip stack is frequently planning
to bet a strong hand; the brain is already reaching for ammunition. This is one of the more
reliable flop tells.

• Looking back at hole cards. When the flop comes and a player double-checks their hole
cards, they often missed: they’re confirming a flush or straight draw, or checking a backdoor.
People with the nuts rarely need to re-check; they know. (Caveat: some check to act like they
missed.)

• Pupil dilation and “eye-lock.” Genuine excitement can dilate pupils, but this is hard to read
under casino lighting and through the now-ubiquitous sunglasses. More practically, watch
the direction of attention: a relaxed scan of the table versus a fixed, frozen gaze.

• Blink rate. Stress can raise blink rate; intense concentration can lower it. Useful only against
a clear baseline.

29.3.4. Breathing and Pulse

This is Navarro territory and very hard to fake.

• Holding the breath / shallow chest breathing after betting often signals a bluff, the body
bracing in a limbic freeze. Watch the chest and shoulders rise and fall, or the carotid pulse in
the neck, or even the rhythm of a shirt collar.

• A visible jump in pulse rate (you can sometimes see the neck throbbing) signals adrenaline:
usually a big hand, sometimes a big bluff, but always a big moment. Read it as “this pot
matters a lot to them right now.”

283



29. Live Tells: Reading the Body and the Bet

• A slow, deep, relaxed breath before or while betting tends to indicate genuine comfort and
strength. Relaxation is hard to fake; tension is the default under pressure.

29.3.5. Chip-Handling and Bet Placement

How chips move carries information independent of the amount.

• A smooth, confident, deliberate motion placing chips forward tends to be value. The player
is comfortable and in control.

• A hesitant, jerky, or “splash” motion can indicate discomfort: a bluff, or a marginal value
bet the player isn’t sure about.

• Bet placement relative to you. Caro observed that chips placed gently toward the pot can
play differently than chips thrown at you. Aggression in the placement (toward the oppo-
nent) skews bluff; gentle placement skews value.

• Riffling that stops. Ahabitual chip-rifflerwho suddenly goes still has had their limbic system
hijack their hands, often a strong hand or a tense bluff moment. Again, the change from
baseline is the signal.

• Grabbing chips early / out of turn. A player who reaches for chips before the action is on
them, conspicuously, while you are still deciding whether to bet, is most often performing
a deterrent: a weak or drawing hand displaying eagerness to discourage your bet so it can
take a free card. This is strong-means-weak in the chip domain; “reaching as if to bet” usu-
ally means “please don’t, let me check behind.” Only occasionally is the early grab genuine
strength and eagerness to pile money in. Lead with the deterrent reading, especially when
the grab is aimed at freezing a bet into a draw, and let context override it.

29.3.6. The Freeze, Posture, and Pacifying

• The freeze is the limbic system’s oldest defense: when threatened, animals go still to avoid
detection. A player who stops moving entirely after betting (frozen shoulders, held breath,
hand motionless on the felt, even chewing gum that stops) is very often bluffing and trying
not to “give anything away.” The irony is that the freeze itself is the tell.

• Posture: leaning in vs. leaning back. Leaning forward and taking up space often accompa-
nies strength and engagement (territorial confidence). Slumping or pulling back can signal
disengagement, though a deliberate slump can be an act of strong-means-weak. Sudden
shifts matter more than static posture.

• Pacifying / self-soothing behaviors (Navarro): touching the neck, rubbing the nape,
stroking the face, playing with a ring or hair, rubbing thighs under the table, lip-licking or
lip-compression. These are the body trying to calm itself under stress and tend to accompany
discomfort: a bluff, a tough spot, or anxiety about a call. A cluster of these after a big bet is
meaningful.

• The “shrug” and rolled-in shoulders. A genuine, momentary shoulder shrug is a real “I
don’t know, I’m uncertain” gesture; when it leaks alongside a confident bet, the confidence
may be the act.
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29.3.7. Verbal Tells

Speech is rich and, for many players, less guarded than they think.

• Volume and pitch. A voice that rises in pitch or gets tighter and clipped under pressure
suggests stress (often a bluff). A relaxed, conversational tone tends to accompany comfort
and strength.

• Talkative vs. silent: read the change. Some players chatter when comfortable and clam
up when bluffing; others go quiet with the nuts and over-explain when bluffing. Baseline
decides. The reliable signal is the deviation: the chatterbox who suddenly stops, or the quiet
player who suddenly narrates.

• Strong-means-weak in words. “I wouldn’t call if I were you,” “you’re probably good,” “I
don’t even know why I’m betting”: players who discourage your call with words very often
want the call (strength). Players who goad you (“c’mon, call, you’re scared”) often want a
fold (weakness).

• Over-specific stories. Genuine value rarely explains itself. A spontaneous, detailed narrative
(“I had a feeling you had ace-king, that’s why I checked the turn…”) is often constructed, a
sign of a bluff justifying itself. You’ll also hear it claimed that liars add unnecessary detail
and avoid contractions (“I did not call” vs. “I didn’t”). Treat those last two as low-reliability
heuristics, not tells. They come from statement-analysis folklore, and the deception research
is clear that individual verbal cues to lying are faint and inconsistent; no single word choice
reliably separates truth from lie. Weight them lightly, and only ever as one strand inside a
larger cluster; never act on “he didn’t use a contraction” by itself.

• Answering a questionwith a question, or repeating it to buy time, can indicate stress, again
weak on its own.

Common mistake

Talking to strong players to extract tells will backfire. Engaging an opponent in conversa-
tion during a hand (“Did you hit that?”) works against amateurs who leak, but against a
competent, self-aware player you are handing them a stage to plant a reverse tell. Pick your
targets. And know that you are being read while you talk; see the section on controlling your
own tells.

29.3.8. Timing: Reading an Opponent’s Tempo

How long an opponent takes to act is one of the largest information channels in live poker, and,
unlike most physical tells, it survives sunglasses, hoodies, and a frozen posture, because tempo
leaks even from a player who is giving you nothing else. The title of this chapter is “Reading the
Body and the Bet”; tempo is half of “the bet.” The core patterns, always measured against that
player’s own baseline:

• The snap-bet / instant bet. A bet that arrives with no thought is usually a pre-planned line:
the player decided on a previous street, or before the action even reached them, exactly what
theywould do. On a blank turn or river, a snap-bet oftenmeans a handwhose plan never had
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to change, frequently a made hand value-betting on autopilot, or a draw following through
on a pre-set barrel. The information is that no decision was required, which narrows the range
to “already knew what it was doing.”

• The instant call. A call that comes immediately, with no deliberation, is usually a non-
decision, and non-decisions skew toward capped hands (those with no monsters left in
the range), typically medium-strength holdings and draws. A genuine monster more often
pauses, if only for a beat, to weigh a raise; a clear fold gets folded. The hand that can
only call (a draw, or a marginal made hand that beats a bluff but fears a raise) snap-calls
because there was nothing to think about. (This is why V’s fast call on the flop in theWorked
Example reads as a real but unspectacular hand or a draw, rather than a slow-played set.)

• The long tank, then a big bet or jam. Genuine, prolonged thought that ends in a large aggres-
sive action tends to be polarized (strong value hands and bluffs, with little in between): the
player was deciding how much to bet with a strong hand, or talking themselves into a consid-
ered bluff. A long tank that ends in a small bet is more often a marginal hand sizing down for
thin value or pot control. Beware theHollywood reversal: against recreational players a long,
pained tank before a bet is frequently fake reluctance over a strong hand, strong-means-weak
in the time domain, staged to make your call feel safe.

• The long tank, then a check. A real pause that resolves to a check usually reflects a genuine
close decision between betting and checking, typically a medium-strength hand or a give-up
rather than either polar extreme.

The same three disciplines that govern every tell govern this one:

• Baseline above all. Some players are habitually fast, others habitually slow. The read is the
deviation, the deliberate player who suddenly snaps or the snap-actor who suddenly tanks,
not the raw number of seconds.

• Weight the source. Tempo reads are strong against recreational players who act at the speed
of their genuine decision. They are weak, and often reversed, against self-aware regulars and
pros, many of whom deliberately randomize their tempo or adopt a fixed delay on every
action so their timing carries no information.

• Distrust theatrical timing. As with physical tells, a conspicuous tank from a capable player,
especially one performed while glancing at you, is more likely staged than genuine. The
honest timing tells are the small, consistent ones, not the showpieces.

29.3.9. Reverse Tells: When the Tell Is the Trap

Everything in this field guide describes what unguarded players do. The moment an opponent
knows these patterns, they can invert them on purpose, and a deliberately planted tell is more
dangerous than no tell at all, because it points you confidently in the wrong direction.

Themechanism is simple: a thinking playerwho knows the population reads “strong-means-weak”
will, when genuinely weak, give you an honest-looking weak performance (slumped shoulders, a
quiet voice, a tentative chip slide) precisely because he expects you to invert it and read strength.
And a player who knows “the freeze = bluff” can hold himself rigid over a monster to bait a call.
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The very reliability of these tells against recreational players is what makes them exploitable in the
other direction against people who have read the same books you have.

Three defenses keep you out of the trap:

• Weight by opponent. Reverse tells require a player sophisticated enough to know the real
tells. That is exactly the “weight the source” discipline below: against tourists, take physical
reads close to face value; against competent regs and pros, assume any obvious physical signal
may be staged and lean far harder on bet-sizing, range, and math.

• Distrust the convenient and theatrical. A tell that is large, well-lit, and perfectly legible,
especially from a capable player, is more likely a performance than a leak. The genuine limbic
signals are small, fast, and involuntary; the planted ones are comfortable to display.

• Don’t get drawn into talk you’ll lose. As the Verbal-Tells warning notes, engaging a self-
aware opponent in conversationmostly hands them a stage to plant a reverse tell. Pick targets
who leak; stay quiet against those who don’t.

The takeaway is not “ignore tells against good players.” Against thinking opponents the sign of the
read can flip, so you down-weight physical information sharply and let it break ties only when it
agrees with everything else.

29.4. Avoiding False Positives: The Discipline of Reading

The fastest way to lose money with tells is to over-trust them. Build these habits:

1. Demand clusters, not single signals. One pacifying touch means little. A cluster (frozen
posture plus held breath plus a neck-touch plus a tightened voice, all appearing together on a
big bet) is far more trustworthy. Navarro’s rule: never bet the read on one isolated behavior.

2. Establish the baseline first. No deviation, no read.
3. Weight the source. Tells are most reliable against recreational and inexperienced players

who leak unconsciously. Against winning regulars and pros, assume their physical actions
are either controlled or deliberately false. A live tell read on a pro is worth a fraction of the
same read on a tourist.

4. Beware projection and wishful reading. When you want a call to be good, you will “see”
weakness. When you’re afraid, you’ll “see” strength. Notice your own emotional stake and
discount reads that conveniently match your hopes.

5. Let tells break ties, not overrulemath. If fundamentals say it’s a clear fold or clear call, make
that play. Use the tell when the decision is genuinely close, where a small Bayesian nudge
legitimately changes the answer.

29.5. Controlling Your Own Tells

Everything above, every opponent can run on you. Defense matters as much as offense.
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• Adopt a consistent routine. The strongest defense isn’t a poker “mask”; it’s sameness. Do
the same things in the same order every hand whether you have the nuts or air: look at your
cards at the same time, breathe the sameway, bet with the samemotion and tempo. A robotic,
repeatable process gives an opponent no deviation to read.

• Standardize your betmotion. Practice placing chips the sameway for value and bluffs. Many
players have an unconscious “confident value push versus tentative bluff slide” split; drill it
out.

• Control timing. Timing is a tell even online; live it’s worse. Decide on a default tempo (e.g. a
small, consistent pause before acting) and stick to it so snap-bets and tanks don’t sort your
range.

• Manage the obvious leaks. Sunglasses, a hat brim, and a still posture reduce eye and facial
leakage. A hoodie or covering the neck/throat hides pulse and the carotid. Looking at a fixed
neutral point rather than at opponents avoids both staring tells and being baited. Some pros
hold their breath deliberately on every river bet so it never correlates.

• Don’t talk in big pots. If you’re prone to verbal leaks, silence is a safe default in important
spots. Pick one policy and keep it constant.

• Beware the table’s best reader. Assume at least one opponent is watching you the way you
watch others. The point of a routine is to be boring to read.

29.6. Worked Example: Putting It Together

Live $2/$5 cash, 100bb effective, full ring. A loose-passive recreational player (call him V) limps
under the gun (UTG, first to act preflop), you raise to 25 (5bb) on the button with A♠Q♠, only V
calls. Pot ~57.

Over the past hour you’ve baselined V: chatty, riffles chips constantly, breathes easily, bets value
with a smooth forward push and a relaxed “let’s gamble” tone. Twice at showdown his bluffs came
with him going quiet and still.

Flop: Q♦8♠4♠ (you flop top pair, top kicker, and, holding the A♠, the nut-flush draw to boot). V
checks, you bet 30, V calls quickly and resumes riffling, still chatting. Read: comfortable, consistent
with a real but non-monster hand, a worse queen, an eight, or one of the several draws this two-
spade board allows. Nothing alarming.

Turn: 2♥ (a blank that changes nothing and misses your flush). V checks. You bet 70. V calls, but
this time you notice the riffling stops, he takes a quiet breath and holds it, and he goes a touch still
before calling. Cluster forming: deviation from baseline toward discomfort. That’s consistent with
a draw or a marginal made hand bracing, not a slow-played monster (a monster here usually stays
comfortable, sometimes raises). You file it away.

River: 6♥. This red card bricks the flush and the up-top gutshot: it isn’t a spade (every spade
draw misses), it isn’t a 9 (the JT gutshot to the 8-9-T-J-Q straight misses), and it doesn’t pair the
board. Be rigorous about the board, though: a 6 does complete the bottom-end 4-5-6-7-8 and 2-3-
4-5-6 straights, so a hand like 7♠5♠ (which on this two-spade board was also carrying the flush
draw) or 53 just made a straight that now beats your top pair. Those are a negligible slice of a
loose limp-call range, a couple of combos at most, so V’s range on this card is still overwhelmingly
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busted spade and Broadway-gutshot draws. Pot ~257, stacks ~375 behind. V, who was frozen on
the turn, suddenly springs to life: he grabs a big stack of chips and pushes all-in for his whole ~375,
a ~1.5x-pot overbet into 257, with a hard, aggressive motion, leans forward, locks eyes with you,
and says, “I don’t think you can call this one.”

Now stack the signals:

1. Strong-means-weak acting: the sudden aggression, the stare-down, and the goading verbal
(“you can’t call”) all skew toward wanting a fold, per the verbal rule. The hard chip motion
toward you skews bluff, and the eye-lock on a river jam skews bluff (genuine comfort doesn’t
challenge). The sizing, by contrast, is not a clean bluff signal. A~1.5x-pot overbet froma loose-
passive player who normally makes smooth, modest value bets is a glaring deviation, but for
this player type it cuts bothways: the folkwisdom that the calling stationwho finally overbets
usually has it is real, and an out-of-character jam fits a rare monster at least as well as a blow-
you-off-the-hand bluff. So the overbet leaves his range ambiguous, not bluff-weighted. Treat
that as a range matter rather than a body-language tell.

2. The turn freeze told you he was likely on a draw; his handwas still unmade, which is exactly
why the spot felt uncomfortable to him.

3. Removal cuts slightly against the call here. It is tempting to bank the A♠ as a blocker in
your favor, but on this card it does no work: the 6♥ bricked the flush, so nobody can hold a
flush, and “you block the nut flush” is moot when the flush is dead. Worse, your two spades
remove some of V’s busted-flush-draw combos, and on this brick-river runout those busted
draws are exactly the bluffs you are hoping to catch. For a polarized bluff-catch you want
to unblock V’s bluffs and block his value; holding two of the missed-flush spades does the
reverse, so spade removal is a small mark against calling. The blocker that genuinely helps is
your Q, which clips a few of V’s value queens and Qx two-pair combos. Net, removal is close
to a wash, tilting very slightly negative, so do not count it as a reason to call. What actually
narrows the range is the line: the hands that called the flop, called the turn while freezing on
a draw, then have nothing on a blank river are overwhelmingly busted draws.

4. Baseline deviation: his comfortable value posture (riffle, chat, smooth push) is absent. This
jam looks nothing like how he bets a hand he wants called.

Be honest about the starting point. Top pair with a good kicker facing a river overbet jam from a
player who “doesn’t bluff” is, on a pure value-skew read, often a fold: a classically under-bluffing
loose-passive player rarely jams ~1.5x pot without the goods, so his prior bluff frequency may sit
below the equity threshold a call needs. Run the number. You must call 375 to win the 257 already
in the pot plus his 375, so you’re risking 375 to win 632, a break-even equity of 375 / (375 + 632)
= 375/1007 ≈ 37%. Against a polarized jam (value beats your queens, bluffs don’t), V has to be
bluffing at least ~37% of the time for a bare call to break even, and a value-skewed passive player’s
natural bluff frequency here may well fall short. So this spot does not begin as a coin-flip tie; it
begins as a thin fold.

What drags it up toward a genuine tie is not the sizing, which as we saw is ambiguous and could
just as easily mean V finally has it. The lift comes from a range read assembled across the hand:
the turn freeze put V on a draw, and the 6♥ river bricked every obvious draw it could have been.
A value hand that wanted stacks in rarely freezes on the turn and then explodes on a blank river; a
busted draw does exactly that. So the line itself (call, call-while-frozen-on-a-draw, then jam a brick)

289



29. Live Tells: Reading the Body and the Bet

reshapes V’s range toward busted draws and lifts the spot from “thin fold” toward “genuinely
close.” What we are not leaning on: the big sizing (double-edged).

Stack it up in that order and you call. V tables J♠T♠, a busted flush-and-gutshot draw (four spades
looking for a fifth, plus a one-card gutshot to the 9) that the 6♥ left with no pair, no flush, and no
straight.

Note the order of operations, because it compresses the whole discipline of this chapter into one
hand. The read did the last 10%, not the first 90%, and that is roughly the most a live tell should
ever move you: it turns a close, range-justified spot into a call. It is not a license to routinely hero-
call river overbets with one pair. Strip out any single ingredient (a pro in V’s seat instead of a
leaky recreational player, one ambiguous signal instead of a cluster, no baseline to deviate from, or
the draw-busting turn-freeze-then-brick sequence) and the same physical actions become far less
trustworthy, swinging the correct play right back to a fold. The anomalous overbet is not one of
those supports: against a loose-passive rec it is genuinely double-edged, so a disciplined player
neither leans on it as a bluff tell nor lets it scare him off a call the rest of the read has earned.

29.7. Summary

• Live tells are a real, exploitable edge, but a probabilistic one that supplements sound funda-
mentals rather than replacing them.

• Caro gives you the patterns (strong-means-weak); Navarro gives you the physiology: com-
fort vs. discomfort, the limbic freeze, the rehearsed face, and the honest lower body (read
only indirectly across a felt table via jitter, knee movement, and shoulder shifts).

• Baseline every opponent using folded hands and showdowns. Read deviations, not a uni-
versal codebook.

• The most reliable signals: trembling hands = strength, the freeze and pacifying =
bluff/discomfort, strong acting = weak / weak acting = strong, breath-holding = stress,
the early glance at chips = planning to bet strength, smooth vs. jerky chip motion, and
tempo (a snap-call skews capped/draw; a long tank into a big jam skews polarized), every
one read as a deviation from that player’s baseline.

• Trust clusters over single tells, weight reads by opponent skill, guard against your own
wishful projection, and use tells to break close decisions.

• Play defense: build a consistent, boring routine, standardize your bet motion and timing,
and assume someone is reading you.
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This chapter will help you recognize tilt early, diagnose which type you are facing, and use concrete routines
to protect your best play and quit before a bad state drains your bankroll.

You can know every range chart, every solver line, and every population read in this book, and
still lose your whole bankroll. The reason is simple and humbling: poker is played by a human
being who is tired, frustrated, scared of losing, angry at a stranger who just rivered a two-outer,
and bored at 2 a.m. with three tables still running. Strategy tells you what the right play is. The
inner game determines whether you actuallymake it. This chapter is about the second thing, and
for most players it is the larger source of lost money.

The framework here leans heavily on the work of Jared Tendler (The Mental Game of Poker), whose
central insight is worth stating up front: tilt is not a character flaw to be willed away. It is a signal
pointing at flawed thinking and unrealistic expectations underneath the emotion. You fix tilt by
fixing the logic that produces it.

30.1. The A/B/C-Game Model

Your skill is not a single number. On any given day you play across a range:

• A-game: your best. Focused, reading opponents, finding thin value, folding when your gut
and the math agree, emotionally flat regardless of results.

• B-game: competent autopilot. You make standard plays correctly but stop adjusting; you
miss the thin spots and the creative bluffs.

• C-game: your worst. Spewing, calling to “see it,” chasing, attacking the player who is
needling you, playing 70% of hands because you’re bored or steaming.

Two facts about this range change how you should think about improvement.

First, your win rate is usually dragged down more by the bottom of your range than it is lifted
by the top. An hour of C-game can erase ten hours of A-game profit, because at your worst you
make large, compounding errors (stacking off light, refusing to quit) rather than small ones. The
highest-leverage mental-game work, then, is raising your floor rather than your ceiling.

Second, you cannot play your A-game on command. What you can do is (a) recognize which gear
you’re in, and (b) have a plan for what to do when you slip. Most of this chapter is building that
plan.
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Key idea

You don’t beat the game with your A-game. You beat it by spending more hours in A/B and
far fewer in C. Protecting the floor beats chasing the ceiling.

30.2. The Seven Faces of Tilt

Tendler’s most useful contribution is refusing to treat “tilt” as one thing. It is a family of distinct
reactions, each with its own trigger and its own fix, which is why generic advice like “just take a
break” so often fails. Below are the common types, what fires them, and the corrected thought that
defuses each.

30.2.1. 1. Injustice tilt

Trigger: bad beats, coolers, running below expectation. The two-outer hits, the flush gets there,
you lose AA vs KK all-in preflop for the third time tonight.

The flawed logic: a hidden belief that the cards owe you fairness in the short run. They do not.
Variance is not the game malfunctioning; variance is the game. The same randomness that lets a
recreational player stack you tonight is the entire reason that player keeps sitting down at all.

The fix: internalize that each hand is an independent sample from a distribution. Getting it in as a
4:1 favorite and losing is a good outcome that simply landed on the bad tail. If you would make the
same play again knowing the result, you did nothing wrong. Reframe the beat as evidence your
opponent is making the mistakes you want them to make.

30.2.2. 2. Hate-losing tilt

Trigger: the scoreboard being red, regardless of how you got there. Some players are wired with
a competitive intensity that treats any loss as intolerable.

The flawed logic: equating “losing the session”with “losing at poker.” Sessions are arbitrary slices
of one long lifetime game. The hate-losing player also tends to stay too long when losing (to “get
unstuck”) and quit too early when winning (to “lock it up”), the exact opposite of correct game
selection.

The fix: redefine winning as playing well, decoupled from results. Keep a separate mental score-
board: “Did I make good decisions?” That is the only scoreboard you control. The money follows
over a large enough sample.
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30.2.3. 3. Mistake tilt

Trigger: your own errors. You miss a value bet, snap-call where you should fold, misread a board.
The frustration is at yourself.

The flawed logic: expecting perfection from a player operating under uncertainty, time pressure,
and incomplete information. Demanding zero mistakes guarantees constant disappointment.

The fix: mistakes are tuition. The correct in-the-moment response is to note it (not relitigate it for
the next twenty minutes) and move on; the correct after-session response is to review it and fold
the lesson into your game. Beating yourself up mid-session converts one mistake into ten.

30.2.4. 4. Entitlement tilt

Trigger: the belief that you deserve to win because you’re better, you study harder, or these fish
“shouldn’t” be beating you.

The flawed logic: skill earns you an edge, a long-run percentage, not a result on any given night.
The weaker player is statistically supposed to win a meaningful share of sessions. If they never did,
they’d quit, and your edge would vanish.

The fix: gratitude for the bad players, literally. Their willingness to gamble and occasionally win
is what funds the game.

30.2.5. 5. Revenge tilt

Trigger: a specific opponent. Someone needles you in chat, slow-rolls you, three-bets you light
five times, or stacks you with trash. Now you’re playing them, not the game.

The flawed logic: that “getting them back” matters. It does not. Targeting one player makes you
predictable and over-aggressive in exactly the spots they can exploit.

The fix: convert the heat into information. The player antagonizing you is usually loose and emo-
tional themselves, which is exploitable, but only with cold value-betting and patience rather than
a revenge-bluff into the one range they’ll never fold.

30.2.6. 6. Desperation tilt

Trigger: being stuck and wanting to get even now. The session’s losses feel like a debt that must be
cleared before you can stand up.

The flawed logic: the sunk-cost fallacy in its purest form. The money already in the pot, or already
lost tonight, is gone and irrelevant to the next decision. Pressing your stakes or your aggression to
“get unstuck” is how a bad session becomes a catastrophic one.
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The fix: every hand starts fresh. The correct stake and the correct ranges do not change because
you’re down four buy-ins. If anything, being stuck is a cue to play tighter and simpler, since it usually
means you’re already off your A-game.

30.2.7. 7. Running-bad / accumulated tilt

Trigger: not one event but a downswing: weeks of running under expectation. This is the most
dangerous kind because it’s chronic. It erodes confidence, breeds second-guessing, and quietly
drops your baseline from B-game to C-game without any single dramatic moment.

The flawed logic: that a prolonged sample “should” have corrected by now, and that the run
reflects on your ability. Downswings of 20–30 buy-ins are statistically normal for a winning cash
player and longer for tournament players; they say nothing about your edge.

The fix: shrink your scope. Move down in stakes voluntarily, cut volume, double down on study
and review, and lean hard on your warmup/cooldown routines. Track decisions, not dollars, until
the variance turns.

30.2.8. Beyond the seven: winner’s tilt

Trigger: a big upswing or a heater. You’re up four buy-ins, every flop hits, and the narration flips
to “I can’t lose right now.”

The flawed logic: confusing a hot run with invincibility. Euphoria loosens your ranges exactly the
way frustration does. You start splashing into pots, paying off “because I’m running good,” and
gambling on thin spots, and you quietly hand the upswing back.

The fix: the same process discipline you apply when stuck. Your ranges shouldn’t widen because
you’re winning any more than they should tighten because you’re scared; a hot run is just variance
landing on the good tail. (Strictly, this one sits outside Tendler’s canonical seven, but it’s common
enough, and structurally identical enough, to earn a place on the list.)

Common mistake

Treating all tilt as the same thing and reaching for the same generic cure. “Injustice” tilt needs
a lesson about variance; “mistake” tilt needs self-forgiveness; “revenge” tilt needs you to stop
playing one opponent. Apply the wrong antidote and the emotion just festers. Diagnose
which tilt you have before you treat it.

30.3. The Cold Side: Fear and Scared Money

Tilt is the inner game’s hot failure, too much emotion pushing you toward action. There is an
equally expensive cold failure that the tilt literature tends to underplay: fear. It is one of the four
pillars in Tendler’s framework (Tilt, Fear, Motivation, Confidence). Where tilt makes you do too
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much, fear makes you do too little, and a leak that costs you pots you never contest is harder to
spot than one that stacks you off, precisely because nothing dramatic ever happens.

Symptoms. Scared money is quiet, which is why it so often goes untreated:

• Snap-checking strong hands because you’d rather not “risk” a value bet getting raised.
• Declining clearly +EV (positive expected value) thin value bets and well-timed bluffs, leav-

ing money on the table to avoid the discomfort of being looked up or snapped off.
• Auto-folding to aggression: over-folding rivers, surrendering to every check-raise, treating a

big bet as proof you’re beat.
• Playing weak-passive overall: checking back, calling instead of betting, never putting in the

last raise.
• A nagging sense of being under-rolled, of every single buy-in mattering far too much.

The flawed logic. Fear treats one buy-in as a catastrophe. But a buy-in at a stake you’re properly
rolled for is a routine, recoverable expense, the price of admission to +EV spots. Refusing +EV risk
to protect a single buy-in is itself the most expensive habit there is, because you forfeit the long-run
edge that the risk was buying.

The fixes.

• Roll so that losses are small. The same conservative bankroll that armors you against tilt
(see “Building Long-Term Resilience,” below) is the cure for fear: when a buy-in is a small
fraction of your roll, it stops feeling like a threat. Most fear is really just playing a stake you
can’t comfortably afford to lose at.

• Judge the decision, not the dollars. A thin value bet that gets raised off the best hand was
still the right bet; a bluff-catch that’s correct by the math is correct even on the nights it loses.

• Expose yourself gradually. Take shots at the next stake with a small, pre-defined number
of buy-ins and a clear drop-back rule, so moving up is a controlled experiment rather than a
leap off a cliff. Comfort with bigger numbers is built through reps.

30.4. The Other Two Pillars: Motivation and Confidence

Tendler’s framework names four pillars: Tilt, Fear, Motivation, and Confidence. The first two dom-
inate any mental-game discussion because they bite hardest in the moment. The other two are
slower leaks, but they decide how often you sit down in the right state at all, so they are worth
naming explicitly.

Motivation. The motivation leak rarely looks dramatic; it looks like not doing things. Procrastinat-
ing on study, putting off review of the hands you flagged, grinding out of habit rather than desire.
The most insidious form is motivation by results: you study hard and play long sessions when
you’re winning, then go cold on both the instant you hit a downswing, which is exactly backwards,
since the downswing is when the work pays. Two corrections help. First, decouple effort from
results the same way you decouple self-worth from results: the study schedule and the volume
targets are commitments you keep regardless of the scoreboard. Second, treat wanting to play as
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a precondition. Sit down with no desire and you’ll default to B-game autopilot at best; the honest
move is often a short study block, or no session at all, rather than a flat, disengaged grind.

Confidence. Confidence has two opposite failure poles, and you’ve alreadymet both in this chapter
under other names. Too little is the engine room of fear and scaredmoney. Toomuch iswinner’s tilt
and entitlement under a friendlier label, the heater that convinces you you’ve “solved” the game.
Healthy confidence is narrow and earned: it rests on the quality of your decisions and your study,
not on the last twenty buy-ins of run-good or run-bad. Anchor it to process and it stops swinging
with the scoreboard, because the thing you’re confident in, that you make good decisions, didn’t
change when the cards did.

30.5. Recognizing Your Triggers and Early Warning Signs

Tilt is far easier to stop early than late. By the time you’re full-blown C-game, the rational part
of your brain that would pull you back has largely gone offline. This is genuine physiology, not
metaphor. Under strong emotion the brain shifts resources away from the prefrontal cortex (plan-
ning, inhibition, complex reasoning) toward fast, defensive, threat-response circuitry. You literally
cannot think as well. The goal is to catch the slide before that switch flips.

Build a personal tilt profile. Logged over a run of sessions (the drill below gives a method), your
triggers turn out to cluster into a handful of recurring situations, each preceded by a recognizable
physical sensation.

Learn your physical and behavioral tells; you have them just as your opponents do:

• Physical: jaw clenching, tightening chest or shoulders, faster shallow breathing, heat in the
face, gripping the mouse harder, leg bouncing.

• Behavioral: openingmore tables or hands than usual, snap-calling without thinking, talking
to yourself or to the chat box, hovering the bet slider, sitting forward, the internal narration
turning to “of course” and “always.”

The single highest-value habit in the entire mental game is this: the moment you notice a tell,
name it. “That’s heat. That’s the start of injustice tilt.” Naming the emotion re-engages the pre-
frontal cortex. Research on affect labeling shows that simply putting feelings into words dampens
the amygdala response. You have moved from being tilted to observing that you’re tilted, and the
observer can still make good decisions.

Drill

For your next ten sessions keep a one-line tilt log. Each time you feel heat, jot: (1) the trigger,
(2) the physical sensation, (3) what you did. After ten sessions you’ll have your top three
triggers andyour twomost reliable physical tells. Those five items becomeyour early-warning
checklist. You can’t manage what you haven’t named.
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30.6. In-the-Moment Recovery

When you catch the slide, you need actions small enough to execute even while agitated. A toolkit,
in escalating order of severity:

1. The physiological reset (10–30 seconds). The fastest lever on your nervous system is your
breath. Use a long-exhale pattern: inhale for a count of four, exhale slowly for six or eight. A longer
exhale activates the parasympathetic (“rest”) branch andmeasurably lowers arousal. Three or four
cycles between hands is often enough to settle you. Unclench your jaw, drop your shoulders, sit
back from the table; reversing the physical tells reverses some of the emotion behind them.

2. The reset routine (1–2 minutes). A pre-built, repeatable sequence that signals “back to base-
line.” Stand up, get water, look at something twenty feet away, and run a one-line logic statement
you’ve prepared in advance, a rehearsed counter to your specific tilt. For injustice tilt: “I want them
to make that call; that’s where my money comes from.” For desperation: “This hand doesn’t know I’m
stuck. Play it clean.” These statements work because you wrote themwhile calm; in the moment you
don’t have to generate the logic, only recall it.

3. Sit out / reduce load. If you’re multi-tabling online, close tables until you’re at one or two
and can give each decision full attention. Live, sit out a few hands or take a lap. Tightening your
range to premium, simple, low-variance hands is a legitimate way to keep playingwhile protecting
yourself: you stay in the game but shrink the surface area for big mistakes.

4. Walk away. The nuclear option, and the most important skill in this chapter. Recognize that
these are a ladder: if breathing doesn’t restore you, reset; if the reset doesn’t hold, reduce load;
if you’re still sliding, quit. The failure mode is staying on step one and hoping while the C-game
bleeds chips.

Key idea

Recovery tools are a ladder, not a menu. Breathe → reset routine → reduce tables/tighten
up → walk away. Climb only as far as you need, but never refuse to climb. The player who
insists “I’m fine” three rungs past where they should have quit is the most expensive player
at the table: themselves.

30.7. A Worked Example: Catching the Slide

Let’s make it concrete. Online $1/$2 NLHE, 100bb effective, you’re four-tabling and down two
buy-ins on the night.

On your main table you open A♠Q♠ from the CO to 2.5bb. The BB (a loose-aggressive regular,
or LAG, who has three-bet you light twice already) makes it 9bb. You call. Flop comes Q♥7♦3♣:
top pair, top kicker, great spot. He c-bets (makes a continuation bet) 6bb into ~19bb, you call. Turn
4♠, he bets 17bb into ~31bb, you call. River K♣. Each of you has put in 32bb across the streets, so
68bb remains behind, and he shoves it all in, jamming his last 68bb into ~65bb. That’s a true all-in
for slightly more than the size of the pot: a genuine, if small, overbet.
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Here is the mental-game moment, before the poker decision. You feel it: the jaw tightens, there’s
heat in your face, and the narration starts up: “This guy AGAIN. He’s not getting away with it this
time.” That’s the tell. Name it: “Revenge tilt. He’s the trigger.”

Now notice what the tilt wants you to do: snap-call to punish him, because calling-down-the-bully
feels like justice. But the revenge frame is reasoning from your feelings about him, not from his
range.

Run the actual hand-reading instead. He’s loose-aggressive and three-bets light preflop, so his
range is wide. But an all-in for slightly more than pot, on a board where the K completed nothing
obvious to your perceived range, represents enormous polarization: a range of strong value hands
and busted bluffs with little in between. First, fix the board, because sloppy hand-reading is what
tilt feeds on. Q♥7♦3♣ is rainbow (three different suits), the 4♠ adds the fourth suit, and only the
riverK♣pairs a suit (with the 3♣). Two cards of one suit never appear together until that river club,
so there was never a flush draw on this runout. That tells youwhich bluffs are even possible, and on
this specific texture they are the low and wheel-type holdings rather than broadways. Hands like
JTs, T9s, and 98s connect to nothing on 7♦3♣4♠ (backdoors at best), so they were never drawing
here and have no business in his river-bluffing range. The hands that genuinely picked up a draw
on the Q♥7♦3♣4♠ run are the low cards: A5s (a wheel gutshot needing the 2), 64s, and assorted
6x gutshots, all of which then bricked the king. And note a trap hiding in his preflop range. If this
LAG three-bets 56s/65s light, the 4♠ on the turn made him a made straight (3-4-5-6-7), which is
value that beats you, not a bluff. So the more low-suited junk you assign him preflop, the more of
it turned into the nuts on the turn rather than into river air. Busted low-card gutshots are all he
has, and some of the very cards that could have drawn already got there.

Now do the count, because the count is the decision:

• The price. You’re calling 68bb to win the 133bb already out there (the ~65bb pot plus his
68bb jam), so you need 68 / (65 + 68 + 68) ≈ 34% equity. As a pure bluff-catcher you beat
exactly his bluffs and lose to all of his value, so the call is profitable only if his range is at least
~34% bluffs.

• Value combos. Start with the premium three-bets that crush you, and force yourself to count
the ones the revenge framewants to skip. AA: you hold theA♠, so C(3,2) = 3 combos remain
(and that same ace blocks one of his A5s bluff combos, so your card does him a small favor
while doing you a small disservice). KKmakes top set; with the K♣ on board that’s C(3,2) =
3 combos. QQ is top set too: the Q♥ is on the board and you hold the Q♠, so exactly 1 combo
(Q♦Q♣) is left. AK just got there: you hold the A♠, leaving 3 aces × 3 kings = 9 combos.
That is already 16 premium value combos (AA 3 + KK 3 + QQ 1 + AK 9) before you add
any of the light sets a LAG might three-bet (77 = 3 combos, not 6, because the 7♦ is on the
board and blocks half of them, and the same board-blocker logic makes any occasional 33 or
44 just 3 combos each, since the 3♣ and 4♠ are already accounted for). Call it roughly 16–20
value combos. Notice that the two easiest to forget, AA and QQ, are forgotten for a revealing
reason: they were already ahead and didn’t dramatically “get there” on the river, so the tilted
mind quietly drops them, which is precisely how you talk yourself into a call.

• Bluff combos. Use the balancemath directly: for the call to break even, bluffsmust be at least
~34% of his total range (the same required equity the price demands), which, expressed as
a count relative to value, is 0.34 / 0.66 ≈ 0.515 times his value combos, i.e. roughly half as
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many bluffs as value. Against 16–20 value combos that means ~8–11 busted-draw combos
he is actually willing to jam. Now count what’s even available: A5s is at most 3 combos
(you block A♠5♠), 64s at most 3 (the 4♠ is on the board), plus a scattering of 6x gutshots.
And remember that some of his lowest suited junk (56s/65s) turned into a straight on the turn
rather than into a river bluff. Getting all theway to 8–11 pure air requires a playerwho shoves
essentially every brick. A genuinemaniacwho three-bets light and barrels three streetsmight
approach it; a balanced or even mildly honest player comes nowhere close.

So the honest read is uncomfortable for the revenge frame: against a balanced or value-heavy jam
this is closer to a clear fold than a close call. The value side is 16–20 combos (two of them the AA
and QQ the tilt conveniently ignored), while the bluff side is thin and partly converted into made
straights on the turn, so he rarely arrives with the half-as-many-bluffs-as-value he would need.
The call becomes correct only against a specific opponent who massively over-bluffs this exact line,
a truemaniac firing every busted low card. Yes, AQ still beats every actual bluff, but that was never
the question. The question is the ratio: value combos versus bluff combos against the ~34% you’re
being laid, not whether he needled you on the previous orbit. The revenge frame is exactly what
tricks you into undercounting his value and clicking call.

So: breathe (long exhale, twice), unclench, and ask the clean question. “Versus this specific player’s
jamming range here, does this bluff-catcher (now only second pair, top kicker, since the river king outranks
my queens) have the ~34% equity to call the price?” If yes, call as a calm bluff-catcher. If the math says
fold, fold; that fold is discipline, not weakness or “letting him win.” Either way, you have made a
poker decision instead of an emotional one. That distinction, repeated across a career, is worth more
than any single chart in this book.

30.8. Protecting Focus: Concentration Across Long Sessions

Tilt and fear are failures of emotion; focus is a failure of attention, and it degrades on its own clock
whether or not you ever feel a flash of heat. Concentration is a finite resource that drains over a
session, faster when you’re tired, multi-tabling, or bored, and a player running on fumes at hour
five makes the same loose, lazy errors as a mildly tilted one, just without the heat to warn them.
“Reduce tables” is the start of the answer, not all of it. A few concrete tools:

• Cap session length, not just losses. Decide in advance how long you can hold genuine focus
(for most players a couple of hours, not five) and treat that clock as a stop condition in its
own right, independent of the scoreboard. Quitting fresh-but-finished is far cheaper than
grinding into the foggy hours.

• Single-table the hard spots. Volume is finewhile the decisions are standard, but themoment
a big, non-routine pot brews (a tough turned river, a reg deviating from his usual pattern),
give it your whole brain. If you’re four-tabling, that may mean fast-folding marginal spots
on the other tables to free attention for the one that actually matters.

• Schedule micro-breaks. A 60-to-90-second reset every 25–30 minutes (stand up, look away
from the screen, breathe) refreshes attention before it sags rather than after. The break feels
unnecessary right up until you realize you’d stopped truly reading the table an orbit ago.
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• Remove the obvious thieves. Phone face-down and out of reach, no streams or videos com-
peting for the foreground, notifications off. Every glance away carries a re-acquisition cost,
and the hands you misplay are the close ones you’d have read correctly with full attention.

• Treat boredom as a tell. Boredom-driven hand-widening (opening junk “to have something
going on,” calling raises out of restlessness) is its own early-warning sign, structurally iden-
tical to tilt: your standards slipping while you’re not watching. When you catch yourself
playing hands you’d never open fresh, that is the signal; take a break, drop tables, or quit, the
same ladder you climb for heat.

30.9. Pre-Session Warmup

Athleteswarmup; poker playersmostly just sit down and start clicking, often distracted, and spend
the first orbit getting their head in the game, at full stakes. A five-to-ten-minute warmup front-
loads your A-game and pre-installs your defenses.

A simple warmup:

1. Review your strategic focus. Pick one or two concrete things to execute today (e.g., “three-
bet more from the blinds vs. late opens,” “stop calling river overbets with bluff-catchers out
of position”). One sharp focus beats a vague intention to “play good.”

2. Review your tilt profile. Re-read your top three triggers and your reset statements. You’re
priming yourself to recognize them.

3. Set the stop conditions. Decide now, while calm, what will make you quit (see below). Pre-
committing while rational is the whole trick; you cannot trust the tilted version of yourself to
make this call.

4. Settle the nervous system. A couple of minutes of slow breathing, and an honest check: am
I rested, fed, and actually wanting to play, or am I tired, distracted, or sitting down out of
habit or to chase losses? If it’s the latter, the most profitable decision may be not to play at all.

30.10. Post-Session Review and the Cooldown

The session isn’t over when you close the tables. A short cooldown prevents results from bleeding
into the rest of your day and converts the session into learning.

• Decompress first. Don’t review while still hot from a loss; your judgment is compromised.
Step away, then come back.

• Separate decisions from results. The key review question is never “did I win?” but “did I
play well?” Flag the hands you misplayed and the ones you played well but lost. The second
category is how you train yourself out of injustice tilt.

• Tag, don’t drown. Mark a few hands for deeper study (solver work, range review) rather
than trying to re-solve everything emotionally right now.

• Update the tilt log. Did a trigger fire? Did a reset work? The mental game improves through
the same review loop as your strategy.
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Drill

After every session, write three lines: one hand you played well, one hand you played poorly,
and one mental-game observation (a trigger that fired, a reset that worked or didn’t). Three
lines is small enough that you’ll actually do it. Over a month it becomes the most honest map
of your game you own.

30.11. The Discipline to Quit

Every recovery tool above ultimately backstops the one decision that protects more money than all
the rest combined: knowing when to stop.

Set stop conditions in advance, and notice the right kind. A pure stop-loss in dollars (“quit if I
lose three buy-ins”) is crude, because it ties quitting to results rather than to the actual problem,
which is your state. A losing sessionwhere you keep playing yourA-game is fine; awinning session
where you’ve started spewing is not. Far better are state-based stops:

• You’ve climbed the recovery ladder, your reset routine failed, and the heat won’t clear.
• You catch yourself making the same tilt-mistake twice (e.g., two undisciplined river hero-

calls).
• You’re playing more hands/tables than your plan, or you notice the “get unstuck” narration.
• You’re too tired to read the table.

Use a dollar stop-loss as a hard backstop on top of these, a number past which you quit no matter
what, but lead with state. The decision is hard precisely when youmost need it, because tilt argues
against it: “one more orbit,” “I’m due,” “I can’t quit stuck.” That voice is the tilt talking, and it
is the single most expensive voice in poker. This is exactly why you pre-committed during your
warmup, while calm. Walking away from a bad state is the most profitable move available to
you. The hands will be there tomorrow. So will the bad players. Your job is to make sure your
bankroll is too.

Common mistake

“I’ll quit when I get back to even.” This guarantees you play your longest sessions in your
worst state, at the exact moment your judgment is most impaired, the precise recipe for turn-
ing a routine losing night into a bankroll-threatening one. Quit on your state, never on the
scoreboard.

30.12. Building Long-Term Resilience

In-the-moment tools manage symptoms; resilience reduces how often the symptoms appear at all.
The deep work is unglamorous and ongoing:
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• Fix the underlying logic. Every recurring tilt traces back to a flawed belief: that variance
should be fair, that you deserve to win, that mistakes are unacceptable. Identify the belief
behind yourmost frequent tilt andwrite the corrected version. Re-read it until it’s the thought
that fires automatically.

• Bankroll as armor. Most “money” tilt is really risk tilt. A conservative bankroll (a deep
cushion of buy-ins for your format) makes each loss small enough to shrug off.

• Mind the body. Sleep, food, hydration, exercise, and breaks are not self-help filler; they
directly determine howmuch prefrontal capacity you bring to the table and how fast you tilt.
A tired player has a lower C-game and a shorter fuse, every time.

• Process over results. The entire mental game collapses into one discipline: judge yourself on
decision quality, not on the scoreboard, because decisions are what you control and results
are what variance controls. Internalize that and most tilt loses its fuel.

The inner game is not separate from poker strategy; it is the foundation that lets your strategy show
up. A strong technical player will often be out-earned by a weaker one who simply tilts far less.
Protect your A-game, raise your floor, and you have done more for your win rate than any single
line you’ll ever memorize.

Summary

• Your win rate is protected more by raising your floor (fewer C-game hours) than by
raising your A-game ceiling.

• Tilt is a family of distinct reactions; diagnose which type you have before applying a fix.
• Name the emotion the moment you feel it; labeling re-engages the reasoning part of

your brain.
• Recovery is a ladder: breathe, run your reset routine, reduce load or tighten up, then

walk away.
• Quit on your state, not the scoreboard, and pre-commit to your stop conditions while

calm.
• Judge yourself on decision quality, which you control, rather than results, which vari-

ance controls.
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By the end of this chapter you will be able to use bet sizing and ICM pressure to make opponents fold and
call worse than their cards justify, while recognizing and neutralizing the same fear in yourself.

Poker is a game of incomplete information, but it is also a game of incomplete nerve. Two players
can hold identical cards in identical spots and play them completely differently, one folding while
the other shoves, because of what is happening between their ears. This chapter is about that gap:
applying pressure so opponents decide worse than their cards justify, exploiting fear wherever
money, ego, or survival is on the line, and neutralizing your own fear so you stay disciplined while
everyone else folds away their equity.

In No-Limit Hold’em the size of a bet is a weapon and the willingness to risk chips is a resource.
Most players under-use both because emotion governs both, and whoever masters that dimension
gains an edge no chart memorization can match.

31.1. Why Pressure Works: The Asymmetry of Pain

No-Limit’s defining feature is that you can bet any amount up to your stack, a psychological lever
as much as a strategic one. The same half-pot bet carries identical math on a low-stakes river and
when it represents an opponent’s tournament life, yet the second version triggers farmore dread.

Three asymmetries make pressure profitable:

1. Loss aversion. Behavioral research (Kahneman and Tversky’s prospect theory) shows peo-
ple feel a loss about twice as intensely as an equivalent gain. A villain facing a big bet is not
weighing “win X vs. lose Y” neutrally; the lose Y side is amplified, which is why a big river
bet folds out more hands than its raw price should.

2. The certainty of folding vs. the uncertainty of calling. Folding is a known, painless outcome:
you simply stop participating. Calling and losing is a vivid, memorable, public defeat. Risk-
averse players pay the small certain cost of giving up the pot to avoid the small chance of the
large painful one.

3. Money that matters. When chips represent real money the player cannot comfortably afford
to lose, or pay jumps they desperately want to reach, every decision is taxed by anxiety. We
call this scared money, and it is the single most exploitable condition at the table.
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Key idea

Pressure converts your opponent’s emotions into fold equity. You are not just betting against
their cards; you are betting against their loss aversion, their fear of busting, and their desire
to go home a winner. The more those feelings are activated, the cheaper your bluffs become
and the more thinly you can value bet.

31.2. The Tools of Pressure

31.2.1. Bet sizing as a pressure dial

Sizing is the most direct pressure tool. The same hand can be a tiny “keep the pot small” bet or a
stack-threatening overbet, and the two say radically different things to a human nervous system.

• Standard sizing (half to two-thirds pot) keeps awide range of villain hands in and is mostly
about value and pot-building. It applies little fear.

• Pot-sized to overbets (1.0x to 2x pot) are the fear instruments. The pot-sized bet (1.0x) is
the threshold; true overbets run larger, up to 2x pot and occasionally beyond. An overbet
polarizes your range (you represent either the nuts or air) and forces villain to defend a
narrow, well-defined range or fold. It also attacks the discomfort of risking a large fraction of
a stack on a single decision.

Overbets are not purely game-theoretic. Solvers use them on the right board textures (typically
when the bettor has a strong nut advantage and villain’s range is capped, meaning it holds no pre-
mium hands that could call comfortably), but humans over-fold to large sizings far beyond what
the solver assumes. They have not studied minimum-defense frequency (MDF); they just feel that
“a bet this big means he’s got it.”

To exploit over-folding, youmust know the equilibrium baseline you are pushing past. The relevant
numbers come in two pairs.

Minimum-defense frequency (MDF) is the fraction of your range youmust continue with so that
a bettor cannot profit by bluffing any two cards. It is the bet’s price flipped around:

MDF = pot
pot + bet

• A half-pot bet: MDF = 1 / (1 + 0.5) = 67% (you may fold 33%).
• A pot-sized bet: MDF = 1 / (1 + 1) = 50% (you may fold 50%).
• A 1.5x-pot overbet: MDF = 1 / (1 + 1.5) = 40% (you may fold 60%).
• A 2x-pot overbet: MDF = 1 / (1 + 2) = 33% (you may fold 67%).

The bigger the bet, the more a defender is mathematically entitled to fold, but humans fold even
more, and that surplus is the leak you are taxing.
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Bluff break-even is the mirror image: how often a pure bluff needs to take the pot down to show a
profit (it risks the bet to win the pot):

𝛼 = bet
pot + bet

• A pot-sized bluff needs villain to fold >50% of the time.
• A 1.5x-pot bluff needs >60%.
• A 2x-pot bluff needs >67%.

Be careful not to conflate the two. The fold frequency that breaks your bluff even, 𝛼 = bet/(pot +
bet), is exactly 1 − MDF, villain’s maximum allowed fold frequency; it equals MDF itself only for a
pot-sized bet, where both are 50%. Whenever villain defends less than his MDF, every extra fold is
pure profit on your bluffs.

Finally, the value-to-bluff ratio tells you how to balance your own betting range so those bluffs are
unexploitable. At equilibrium you bluff at the rate that leaves a bluff-catcher (a hand that beats
only bluffs) indifferent:

• A pot-sized bet → 2:1 value-to-bluff (33% of your betting range is bluffs).
• A 1.5x-pot bet → roughly 5:3 value-to-bluff (about 37% bluffs).
• A 2x-pot bet → 3:2 value-to-bluff (40% bluffs).

These ratios assume the bluffs have no equity when called, i.e., final-street (river) bets. On earlier
streets, semi-bluffs (bluffs that still hold a draw) realize extra equity, so the balanced bluffing frac-
tion runs higher; applying “33% bluffs at a pot-sized bet” on the flop leaves you under-bluffing.

Larger bets also entitle you to more bluffs, which is why polarized overbets can hold so much air
and stay balanced.

31.2.2. Multi-street pressure and the deep-stack threat

A single big bet is one moment of fear. A barrel across multiple streets (firing again on each new
card) is sustained dread. Bet the flop, bet the turn, and threaten an all-in river, and villain confronts
the same painful decision three times, each for moremoney. Many players find one fold or one call,
but the accumulating pressure of “and now I have to do this again, for even more” breaks them.

Deep stacks amplify everything. At 40bb, the most you can lose is 40bb. At 250bb, every street
threatens that the next one could be for your whole stack. This implied threat of future betting
is pressure even before the chips go in, which is why skilled deep-stack players make small early
bets: they set up the leverage of a huge later one.

Common mistake

Applying pressurewith thewrong range, not just thewrong frequency. Overbetting every river
“because it folds out hands” turns you into a maniac that thinking players snap off. Pressure
must be backed by a credible value range that can actually have the nuts on that runout. If
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the board and the action make it impossible for you to hold the hand you are representing,
your big bet is just a large donation. Always ask: “What is my story, and can I actually have
it here?”

31.3. ICM, the Bubble, and Engineered Fear

Nowhere is fear more structurally baked into the game than in tournaments, and the engine of that
fear is the Independent Chip Model (ICM).

ICM converts a stack of tournament chips into real-money equity given the remaining payouts. Its
defining consequence is that chips you can lose are worth more than chips you can win. That
asymmetry is pure arithmetic, but it produces feelings, and those feelings are wildly exploitable.

31.3.1. Putting a number on it: the bubble factor

To go beyond “play scared,” you need to say how much tighter the math forces a stack to play. The
clean handle is the bubble factor (sometimes called the risk premium).

The bubble factor is the ratio of what a chip you lose is worth to what a chip you win is worth:

Bubble factor = $ lost per chip when you bust
$ gained per chip when you double

In a pure chip-EV game (a cash game, or the very early stage of a tournament) this ratio is 1.0:
chips won and lost are worth the same, so any 50%+ flip is a call. ICM pushes it above 1.0, and the
harder the bubble and the more you stand to lose relative to the payouts, the higher it climbs.

Worked threshold. Suppose the short stack on this bubble has a bubble factor of ~1.5 against the
player covering them. To call off a shove, the gain on doubling must outweigh the 1.5x-amplified
cost of busting, so the break-even equity is:

equity needed = bubble factor
1 + bubble factor = 1.5

2.5 = 60%

So a handwith exactly 50% equity, a chip-EV-breakeven flip, is a clear fold. The short stack needs
roughly 60%+ equity to call off, and bubble factors of 1.7–2.0 against a big stack near a steep final-
table jump push that requirement to 63–67%. This is the mechanism behind “play tighter on the
bubble”: a large band of hands that are profitable in chips (50–60% equity) are losing in dollars.

A two-payout ICM micro-example

Three players are left; two get paid $1,000 and $600; third gets nothing. Stacks are A: 8,000, B:
6,000, you (C): 6,000, for 20,000 chips total. Run any ICM calculator and your stack is worth
roughly $497 in real money right now, even though it is only 30% of the chips (chip-EVwould
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say $480, but ICM pays the short and middle stacks a “survival premium,” here a modest $17
over chip-EV). As a cross-check, the three stacks come out to A: $605.71, B: $497.14, C: $497.14,
summing to exactly the $1,600 in the prize pool.
Now you are offered a pot that is a pure 50/50 flip for your whole stack against B. In chips it
is exactly break-even (+0 chip-EV, written cEV). But run the ICM on the two outcomes:

• Win (you have 12,000, A has 8,000, B busts third): heads-up your equity = 0.6 × $1,000
+ 0.4 × $600 = $840.

• Lose (you bust third): your equity = $0.

Your ICM EV of the flip is 0.5 × $840 + 0.5 × $0 = $420, versus the $497 you already hold
by folding. Taking a chip-neutral flip costs you about $77 in real money. That is the whole
of ICM in one number: a +cEV (break-even) gamble can be sharply –$EV, and that gap is
precisely the fear you weaponize against opponents and must respect in yourself.

31.3.2. The bubble

The money bubble (and every subsequent pay-jump bubble, especially the final table and the few
spots before it) is where ICM pressure peaks. Short andmedium stacks are terrified of busting one
spot short of a min-cash, or of a pay jump worth more than they make in a week.

The playerwho can apply pressure here, typically a big stack that covers everyone or a comfortable
medium stack, accumulates chips with near-impunity. When you cover a player, only they carry
the bust risk. Opening relentlessly, 3-betting light against players whomust fold, and shoving over
limpers all become hugely profitable.

Be precise aboutwhy this works: there are two distinct sources of profit, and conflating themmakes
you over-attack.

1. ICM makes many of their folds correct. You are not inducing an error; this is simply the
math. A short stack folding AJ to a cover-stack jam on a hard bubble is frequently the mathe-
matically correct ICM play: the real-money cost of busting outweighs the gain from a coinflip-
ish double-up. You profit whether or not villain feels anything, because ICM forces them to
surrender chips that have positive chip-EV to defend.

2. Fear adds extra over-folding on top. Beyond the ICM-correct folding point sits a further
band of hands that a fearless, ICM-perfect opponent would defend but a frightened human
surrenders anyway. That surplus, themarginal over-folding beyond equilibrium, is the bonus
exploit, and it justifies leaning evenwider than an ICMsolver suggests against a visibly scared
player.

Key idea

On the bubble, the big stack’s most valuable asset is not its chips but the fact that everyone
else can be eliminated and it cannot. Translate “I cover them” into “they are scared and I am
not,” and attack the players for whom the pay jump matters most: the short and medium
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stacks clinging to survival, rather than the other big stack who can fight back.

31.3.3. Pay-jump anxiety and the pros who weaponize it

Watch a satellite, a tournament where, say, the top 10 finishers all win an identical seat and 11th
gets nothing. Its bubble is the purest fear laboratory in poker: once you have enough chips to be
safe, your hand strength is irrelevant, and you should fold pocket aces pre-flop if folding guarantees
your seat. Players who grasp this lock up the seat; players who do not go broke chasing a pot they
had no reason to play. The lesson generalizes: the value of survival can exceed the value of any
single hand, and recognizing when that is true (for you and for your opponents) is a core skill.

Common mistake

Applying ICM pressure against players who are not feeling it. ICM leverage only works on
opponentswho care about the pay jumpand fear busting. Against a fellowbig stack, awealthy
recreational player who is “here to gamble,” or a pro who knows the math cold and is willing
to flip, your bubble aggression can run straight into a re-shove. Profile first: pressure the
scared, not the fearless.

31.4. Reading and Exploiting Scared Money

Scared money is not only a tournament phenomenon. In cash games it appears whenever a player
has money they cannot afford to lose: a recreational player who bought in for the table max but
is sweating it, a regular on a downswing, or anyone who just lost a big pot and is now protecting
what’s left.

31.4.1. Tells and patterns of fear

Fear leaks. Some reliable population indicators (always probabilistic, never certain):

Observation Likely interpretation

Suddenly tighter, smaller bets after a big loss Protecting stack, scared money — bluff more,
value-bet thinner

Long tank then a call (not a raise) on a scary board Reluctant, capped — barrel again next street
Min-raises or “blocking” small bets into big pots Wants to see showdown cheaply, afraid of a big bet

— raise as a bluff, or just take the pot
Snap-folds to large sizings but calls small ones Sizing-sensitive; overbet your bluffs, downsize your

value
Open-folding on the bubble, visible relief at folding Survival-focused — open their blinds relentlessly
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Observation Likely interpretation

Physical: shaky hands, frozen posture, fake
confidence

Ambiguous — often counter-intuitive: trembling
hands more frequently signal a strong
hand/adrenaline than a bluff; treat as weak
evidence and let the math lead

That last row carries a warning. The old live-poker maxim, “weak means strong, strong means
weak,” captures that players often act the opposite of their holding. A tell is an input to a probability
estimate, not a verdict; use tells to nudge close decisions while letting the math lead.

31.4.2. Exploitative adjustments against scared money

• Bluff bigger and more often. Scared money over-folds. Increase your bluffing frequency
and your sizing on later streets where the pain is greatest.

• Value-bet thinner for smaller. A scared player will call a small bet “to keep you honest” but
folds to a big one. Right-size your value bets down to milk the calling station inside the scared
player.

• Deny them cheap showdowns. Scared players want to reach showdown cheaply with
marginal hands. Charge them. Bet streets they want to check.

• Avoid bluffing the genuinely committed. A player who has already put in half their stack
is now pot-committed and will call off out of a different fear, the fear of being bluffed. Switch
from bluffing to value against the committed short stack.

31.5. The Psychology of the Big Bluff and the Big Call

The two hardest actions in poker are firing the third barrel as a bluff and calling it off with a bluff-
catcher. Both require you to act against your own fear, and understanding the internal experience
is what lets you execute under pressure.

31.5.1. The big bluff

When you fire a large bluff, your brain screams that you are about to lose chips you did not have
to risk. The discipline is to silence that voice with a plan made before the moment of fear arrived. A
credible bluff is built on three legs:

1. A story that makes sense. Your line must be consistent with a value hand villain is afraid of.
If you check-raised the turn and barreled the river, what value hands take that exact line? If
the answer is “several,” your bluff is credible.

2. The right blockers. Holding cards that reduce the combinations of hands villain can call
with makes your bluff far more likely to succeed. Bluffing the river with the A in your hand
when the nut flush completes means villain cannot have the nuts as often.
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3. A target who can fold. The world’s best bluff fails against a station who never folds top pair.
Bluff players who can fold, the disciplined-but-foldy and the scared. Be wary, too, that elite
thinking players are the best hero-callers, so they need a fully credible story, not just a big
bet.

31.5.2. The big call

The hero call is fear in reverse. Calling a big bet with ace-high or second pair means risking be-
ing shown a monster and feeling foolish. Players avoid hero calls not because the math is bad but
because being bluffed feels worse than folding the best hand, a direct manifestation of loss aver-
sion and ego. Yet against aggressive opponents who over-bluff, the disciplined call is enormously
profitable precisely because most players cannot make it.

Key idea

Courage in poker is not the absence of fear but the ability to act correctly despite it. The edge
comes from making the fear-resistant decision (the big bluff, the big call, the bubble shove)
that your scared opponents cannot. Build the plan when you are calm, and execute it when
you are not.

31.6. Fearlessness vs. Recklessness

This chapter sells aggression, so it must also draw the line. The difference between a feared player
and a busto is discipline.

• Fearlessnesswith discipline: Pressure appliedwhere themath and the reads support it. You
overbet-bluff the river because the board favors your range, you have blockers, and villain is
capped and scared. You can fold the next hand without ego.

• Recklessness: Pressure applied because it feels good, because you are tilted, because you
“have to gamble.” You overbet because you hate folding, not because the spot is good.

The tell that separates them is whether you can stop. A disciplined aggressor passes when the spot
is bad; a reckless one cannot. Tilt, the emotional hijacking of your own decision-making after a loss
or a bad beat, is recklessness dressed up as courage: the same fear-driven distortion you exploit in
others, now turned against yourself.

Common mistake

Confusing variance-acceptance with spew. Being willing to lose the pot is necessary for pres-
sure to work, but “willing to lose when the spot is +EV” is completely different from “willing
to lose because I’m steaming.” If you cannot articulate why a big bet is profitable beyond “it
puts him to a decision,” you are being reckless, not fearless.
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31.7. Neutralizing Your Own Fear

You are also a human nervous system, and opponents will pressure you. Defendingmeans turning
your own fear from a decision-maker into a piece of data.

Practical techniques:

• Pre-commit your ranges. Decide before the river what you will do facing a shove. “If the
flush comes and he jams, I call with these combos and fold these.” A plan made in calm
survives the adrenaline of the moment.

• Anchor to the math, not the money. When a big bet triggers fear, force yourself to compute
the price: “He bet 100 into 150, I’m getting 2.5-to-1, I need to be good about 29% of the time
(100 / 350 = 28.6%).” Converting dread into a percentage restores the thinking brain, and
getting the threshold exactly right matters, because a hand with only 28% equity is a losing
call here.

• Right-size your bankroll and buy-in. Most “scared money” is self-inflicted by playing too
high. If a normal-sized bet makes your hands shake, you are over-rolled into the game; move
down. Fear management starts before the cards are dealt.

• Separate the decision from the result. You will make the correct big call and get shown the
nuts. That is variance, not error. Judging yourself by results trains fear; judging yourself by
decision quality trains discipline.

• Breathe and slow down. Physiologically, fear is arousal. A slow breath and a deliberate
pause before a big decision measurably lowers arousal and re-engages deliberate thinking.
Use the tank: it is where good big decisions get made.

Drill

For your next session, keep a simple two-column log. Every time you face a bet of pot or larger,
write down (1) your gut feeling in one word (“scared,” “annoyed,” “fine”) and (2) the pot
odds you were actually getting. After the session, review every hand where the emotion and
themath disagreed. Youwill quickly find the spots where fear, not analysis, was driving your
folds, and those folds are leaking your equity straight into aggressive opponents’ stacks.

31.8. Worked Example: Engineering the Fold on the Bubble

Setup. Live $1,000 tournament, 18 players left, 16 get paid, so we are two off the money on a hard
bubble. Blinds 3,000/6,000 with a 6,000 big-blind ante. You are the chip leader on the button with
320,000 (≈53bb). The small blind has 78,000 (≈13bb) and the big blind, the relevant villain, has
96,000 (≈16bb). Both blinds are competent recreational players who have visibly tightened up and
mentioned wanting to “just cash.”

Your hand: 9♥7♥. Objectively mediocre. But this hand is barely about the cards.

Action. It folds to you on the button. You open to 13,000 (a bit over 2x). The small blind folds. The
big blind tanks and calls 7,000 more into a ~35,000 pot (SB 3,000 + BB 6,000 + 6,000 big-blind ante
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+ your 13,000 + his 7,000 call). Flop comes K♣8♣4♠, two clubs, and you have a backdoor straight
draw and air.

Reasoning, step by step.

1. Pre-flop, the open is about leverage, not equity. Covering both blinds, I risk 13,000 to attack
two stacks terrified of busting two off the money. Their fold equity is enormous, and even
when called I have position and the bigger stack, so the implied threat of future barrels favors
me. 97s is fine because I’m rarely all in as a dog, and villains who continue aremostly capped
by their own bubble caution.

2. The flop favors my range. As the pre-flop raiser I credibly hold more kings, ace-king, and
big pairs than the big blind, who flat-called from out of position on the bubble (he’d often
3-bet shove his very best 16bb hands rather than risk a flop). His range is capped: medium
pairs, suited connectors, ace-x that wants to see a cheap flop. The K is a card he is afraid of.

3. The bet. Villain checks. I bet 14,000 into ~35,000, roughly 40% pot: a small, confident, “I
have the king” sizing. The goal is not to risk much but to represent exactly the hand his fear
already suspects, at a price that lets him fold “without much loss.” Against a scared, capped
range, a small c-bet (continuation bet) on an ace- or king-high board over-realizes its fold
equity.

4. The leverage if he continues. Suppose he calls. The turn carries the threat that I can put
his tournament life at risk on the river. I needn’t barrel every card, but the threat shapes
his decisions: he cannot comfortably continue with second pair when the river might be a
stack-off two off the money. If a club or an ace bricks in, a second barrel of ~30,000 forces
a decision for ~48% of his remaining stack (he has about 63,000 behind after the ante, blind,
and his preflop and flop calls, and 30,000 is still roughly a third of his 96,000 starting stack),
on the bubble, with a capped hand. Most competent-but-scared players fold.

5. Discipline clause. If he check-raises the flop, I’m done. A check-raise on the bubble from a
player trying to survive is rarely a bluff; it is usually the top of his range screaming. My 9-
high folds instantly and cheaply. Fearlessness with discipline: I applied maximum pressure
with minimum risk, and I let go the moment the pressure came back at me.

Outcome of the line. Whether he folds the flop or the turn, I take down a meaningful pot with the
worst hand by weaponizing the strongest emotion at the table, his fear of busting one spot short of
the money, while keeping my own risk small. That is the whole chapter in one hand: pressure the
scared, back it with a credible range, and always keep a clear way out.

31.9. Summary

• No-Limit lets you bet any amount, which makes bet sizing a psychological weapon, not just
a strategic one. Loss aversion makes opponents fold and call worse than the math says they
should.

• Overbets andmulti-street barrels apply fear; deep stacks amplify the implied threat of future
betting. Pressure must always be backed by a credible value range, a story you can actually
have.
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• ICM structurally manufactures fear in tournaments. The bubble, pay jumps, and satellites
are where survival can be worth more than any single hand. Big stacks pressure the scared;
the key skill is profiling who feels the fear and who doesn’t.

• Scared money appears in cash too. Read the leaks (sizing-sensitivity, reluctant calls, snap-
folds), then bluff bigger and value-bet thinner against it, but never bluff the genuinely com-
mitted station.

• The big bluff and the big call are the hardest, most profitable actions because they require
acting against your own fear. Build the plan when calm; execute when scared.

• Fearlessness is courage with discipline: pressure where math and reads support it, plus the
ability to stop. Recklessness and tilt are fear turned against yourself.

• Neutralize your own fear by pre-committing ranges, anchoring to pot odds, sizing your
bankroll correctly, and judging decisions over results. The player who stays calm while the
table is scared owns the table.

313



Part VII.

Part VII — Tournaments
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32. Tournament Fundamentals & Stage-by-Stage
Strategy

By the end of this chapter you will be able to read a tournament’s stage, stack depths, and ICM pressure, and
shift between accumulating chips and surviving as the situation demands.

Amulti-table tournament (MTT) is a fundamentally different game from a cash game, even though
both use the same cards, hand rankings, and largely the same opening ranges. The difference is
structural. In a cash game your chips are money, and you can stand up and leave at any time with
whatever is in front of you. In a tournament your chips buy you survival in a contest that pays out
only the top fraction of a shrinking field, and that single fact warps almost every strategic decision
you make. This chapter builds the framework you need to navigate a tournament from the first
hand to the final table. The mathematics of payout structures and precise push/fold solutions are
developed in their own chapters; here we build the conceptual scaffolding everything else rests
on.

32.1. How a Tournament Is Structured

Every player buys in for the same amount and receives the same starting stack of tournament chips,
commonly 20,000 to 50,000 in a modern event, though the headline number matters less than how
many big blinds it represents. The blinds rise on a fixed schedule of levels, each typically lasting
15 to 40 minutes (online) or 30 to 90 minutes (live). As the blinds climb, your stack shrinks in real
terms even if you do nothing, because the chip count on your seat stays the same while each blind
costs more.

Key idea

Always think in big blinds, never in raw chips. A 60,000 stack is amonster at 200/400 (150bb)
and nearly worthless at 5,000/10,000 (6bb). What matters is your stack depth in big blinds,
not the absolute number. Retrain your eyes to read the table in bb at a glance.

A few structural features define the rhythm of the event:

• Rising blinds. Because the cost of folding round after round increases every level, you are
under constant, escalating pressure to act. There is no “wait for aces” forever; the structure
forces volume.
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• Antes. Most tournaments add an ante once the early levels pass. The modern standard is
the big blind ante, where the player in the big blind posts a single ante for the whole table
(usually equal to one big blind). Antes sharply increase the dead money in every pot. A
pot that was 1.5bb before the action now starts at roughly 2.5bb, which lowers the price of
stealing and is the single biggest reason late-position aggression becomes profitable. Once
antes are in, open up.

• Registration and late registration. You may enter at the start or during a late-registration
(“late-reg”) window, often the first 6 to 12 levels. Entering late means you sit down with
fewer big blinds but skip the slow early levels. Re-entry events let you buy in again if you
bust during late-reg; freezeouts do not.

• Blind structure speed. A deep, slow structure (lots of starting bb, long levels) rewards skill
and post-flop play. A turbo or hyper-turbo compresses everything, pushing players into
short-stack, pre-flop-dominated decisions much faster. Match your aggression to the struc-
ture: the faster the clock, the earlier you must gamble.

Drill

For your next session, before each hand note the effective stack in big blinds for you and the
relevant opponent, and note whether antes are in play. Do this for one full level. The goal
is to make bb-counting and dead-money awareness automatic so you never have to stop and
calculate mid-hand.

32.2. Chip Utility: Why a Chip Won Is Worth Less Than a Chip Lost

This is the most important concept in tournament poker. In a cash game every chip has identical,
linear value: 100 chips won is exactly as valuable as 100 chips lost, because each chip equals a fixed
amount of money you can pocket.

In a tournament this breaks down, because tournament chips have non-linear utility. The prize
pool is fixed and divided among the survivors. Each chip you win is worth slightly less in real-
money equity than the one before it, since you cannot win more than first prize and doubling your
stack does not double your equity. Each chip you lose is worth slightly more, because losing your
last chip eliminates you and ends your access to the whole prize pool.

Key idea

A chip won is worth less than a chip lost. This asymmetry is captured formally by the
Independent Chip Model (ICM), developed fully in its own chapter. For now, internalize
the consequence: marginally +chip-EV gambles can be -$EV in a tournament. You should
generally require a larger edge to put your tournament life at risk than you would to win the
same chips in a cash game.

The practical upshot is a constant tension between two imperatives:
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• Accumulating: building a big stack so you have the firepower to apply pressure, survive
variance, and reach the seats where the real money is.

• Surviving: avoiding elimination, especially near pay jumps, because busting forfeits all your
equity in the remaining pool.

Strong tournament players sit between two failure modes: the pure survivor who folds into the
money and the pure gambler who treats chips as cash. They shift the dial between accumulation
and survival depending on the stage, the stack distribution, and the payout structure. The rest of
this chapter is about reading that dial.

Common mistake

“I had the best hand, so it was a good call.” In a cash game, getting it in good is the whole
story. In a tournament you must also ask what busting costs you. Calling off your stack as a
slight favorite for your tournament life, with a pay jump looming, can be a clear mistake even
when you are “ahead.” Chip EV and dollar EV diverge.

32.3. Stack-Size Categories and the M-Concept

Because everything depends on stack depth in big blinds, it helps to name the zones. The bound-
aries are soft, but the playbook for each is genuinely different. One term recurs throughout: the
effective stack is the smaller of the two (or more) stacks involved in a pot, the most either player
can actually win or lose. Always size up a hand by the effective stack rather than the absolute
one.

Category Effective stack Primary playbook

Deep > 40bb Full post-flop game; implied
odds; speculative hands have
value; cash-like skills apply

Mid 20–40bb Selective aggression; 3-bet/fold
dynamics; careful stack-to-pot
management; avoid bloating pots
without a plan

Short 10–20bb Pre-flop dominated; re-shove and
open-shove ranges matter;
limited post-flop maneuvering

Critical < 10bb Push/fold; first-in shove or fold;
pick spots before you are blinded
out

A complementary lens is the M-ratio (popularized by Dan Harrington), which measures your
stack relative to the cost of one orbit rather than to a single big blind:

𝑀 = your stack
small blind + big blind + total antes per orbit
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M answers a different question than bb depth: how many full rounds can I survive doing nothing?
Antes change this math. At 500/1,000 with no ante, one orbit at a 9-handed table costs 1,500; with
a 1,000 big-blind ante it costs 2,500, so the same 25,000 stack drops from M ≈ 17 to M = 10. The bb
count (25bb) looks identical, yet your real runway has shrunk by about 40%. Harrington’s zones
(Green, M > 20, comfortable; Yellow, 10–20, must open up; Orange, 6–10, looking to shove first-in;
Red, 1–5, any-two from the right spot; Dead, < 1) map roughly onto the categories above while
making the ante’s pressure explicit.

Key idea

Use bb depth to choose your post-flop approach and M to gauge the urgency of the blinds and
antes. WhenM slides into single digits, every orbit you fold costs a meaningful chunk of your
stack, and waiting for a premium hand becomes a losing strategy in itself. Your fold equity
erodes as you shrink, so use it while you still have it.

32.4. Stage by Stage

Average stack depth falls continuously as a tournament progresses, because the total chips in play
are constant while players bust. A useful proxy for the stage is the average stack in big blinds
across the field: it starts huge (often 100bb+), grinds down through the middle, and is frequently
15–30bb by the late stages. Your strategy should track this descending curve.

32.4.1. Early Stage (deep, ~80–150bb, often no ante)

Stacks are deep, the blinds are small relative to your chips, and there is usually no ante yet, so there
is little dead money to fight over. This is the most cash-like phase of the tournament.

• Play a solid, value-oriented game. Open strong hands, and see flops with hands that have
good post-flop playability (suited connectors, pocket pairs for set-mining) when the price is
right.

• Do not overvalue marginal made hands or waste chips trying to “build a stack” early. There
is no ante to steal and no pressure forcing action, so patience costs you almost nothing here.

• Exploit weak early-stage opponents who are loose and call too much: bet your strong hands
for thinner value, and bluff less against stations.

• Avoid the trap of stacking off 150bb deep with one pair. Deep stacks magnify the cost of
domination; reverse implied odds are real.

32.4.2. Middle Stage (mid, ~25–40bb, antes in)

Antes arrive, dead money appears in every pot, and the field thins. The game tilts from pure card-
strength toward position and aggression.
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• Steal and re-steal. With antes in, opening the button or cutoff to pick up the blinds and antes
is immediately profitable against tight opponents. Conversely, 3-bet light against habitual
stealers from the blinds.

• Stack depths in the 25–40bb band create the classic 3-bet/fold and 3-bet-shove dynamics.
You no longer have the depth to call a raise and play a multi-street post-flop hand cheaply, so
hands often resolve pre-flop or on a committed flop.

• Identify the short stacks at your table. They are looking to shove, so tighten your calling
ranges against their all-ins and apply pressure instead to the medium stacks who, like you,
have something to lose.

32.4.3. Bubble (survival pressure peaks)

The bubble is the stretch just before the money. With, say, 16 players left and 15 paid, every elimi-
nation is worth a real pay jump to everyone still alive. This is where ICM pressure is most violent
and where big stacks are most powerful.

• Big stacks should bully. If you have chips, attack the medium stacks relentlessly. They
cannot call without risking their tournament life right before a pay jump, so your steals and
3-bets win far more than their share.

• Medium and short stacks should tighten their stack-off ranges but not freeze entirely. The
mistake is to fold into the money so passively that you blind down to a critical stack and limp
into a min-cash. Pick your spots: shove on the players who are themselves trying to survive,
and avoid the big stack who can call wide and bust you for free.

• Even short stacks can hold leverage when the player just below them in chips is desperate to
ladder. Well-chosen aggression still pays.

Common mistake

Playing scared on the bubble as a big stack. This is the one time your chips have theirmaximum
leverage. Folding hands you could profitably shove or steal with, just because the bubble feels
tense, throws away the biggest edge a big stack ever gets. Applying pressure is the whole
point of having chips here.

32.4.4. In the Money (ITM)

Once the bubble bursts, a wave of relief crosses the table, and many players who were clenched
tight suddenly open up and gamble now that the survival pressure has lifted. Adjust to it. The
short stacks who folded everything will now ship liberally, so widen your calling ranges against
them. More pay jumps lie ahead, but they are smaller and spaced out, so accumulation regains
priority over survival until you approach the next significant ladder (the final-table bubble, or a
steep jump near the top of the payout structure), where ICM pressure spikes again.

319



32. Tournament Fundamentals & Stage-by-Stage Strategy

32.4.5. Final Table

The final table combines the deepest pay jumps with, often, the shallowest stacks (in bb terms), so
ICM considerations dominate and stack sizes around the table dictate everything.

• Know the payout jumps cold. The difference between 9th and 8th may be small; the differ-
ence between 3rd and 1st is enormous. Pressure flows toward the medium stacks who have
the most to lose from a pay-jump perspective, while the very short stacks (who have already
locked a min-cash worth little relative to the top) can afford to gamble.

• Chip-leader leverage is at its maximum. A dominant stack can apply ICM pressure to ev-
eryone, forcing folds and accumulating without showdown.

• Deal-making sometimes enters the picture; understand that ICM (chip-count) and “ICM-
plus-a-future-game” adjustments are exactly the tool used to negotiate fair chops.

32.5. A Worked Example: Reading the Dial

Situation. Mid-stage of a $500 online MTT. Antes are in. It folds to you on the button with A♠J♦.
Blinds 1,000/2,000 with a 2,000 big-blind ante. You have 45bb (90,000), covering the short stacks
(including the SB) but not the big blind. The small blind has 12bb and is a tight, straightforward
player who has folded the last two orbits. The big blind has 60bb and is a tricky, aggressive regu-
lar.

The open. A♠J♦ on the buttonwith antes in is a clear, comfortable open. You raise to 2.2bb (4,400).
The dead money (small blind 1,000 + big blind 2,000 + ante 2,000 = 5,000, i.e. 2.5bb already in the
middle) means even a pure steal shows immediate profit, and A♠J♦ is far better than a pure steal.
Standard.

Decision node. The small blind, the 12bb tight player, shoves all-in for 12bb. The big blind folds.
It’s 19,600 more to you (9.8bb) to win a pot that will be roughly 12bb (his stack) + your 2.2bb +
2bb dead (BB’s folded blind + ante) ≈ 16.2bb. You are getting about 9.8 to win ~16.2, needing
roughly 38% equity to call in pure chip terms.

The read. This is a tight player who has folded for two orbits and is now jamming 12bb over a
button open into a covering stack. A♠J♦ is dominated by exactly the part of his range that does
this: AK, AQ, and all the pairs JJ+, with maybe AJ/TT as the loose end. Against a tight 12bb re-
shove range you are a clear dog. The bigger aces (AK, AQ) crush you, and you trail the pairs JJ+
as well, sitting around a 26–30% underdog to a pair rather than at a coin flip. Only the occasional
TT/99, which a tight player rarely jams, gives you a genuine flip. Combo-weighted against this
range, your raw equity is only about 30%, below the 38% chip threshold.

But apply the dial. This is already a fold in pure chip EV: at ~30% you fall short of the ~38% you
need. Tournament EV only sharpens the case. You are 45bb deep and comfortable, with a tricky
big stack still to act on future hands and plenty of room to accumulate, so there is no reason to flip
off over a quarter of your stack against a range that has you dominated. When in doubt against a
tight shove whose range is capped (skewed toward strong hands, with no weak bluffs to beat), fold
and preserve your stack. You release A♠J♦ here.
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Key idea

The same hand can be a snap-call or a fold depending on the shover’s range and your stack’s
strategic value, not on pot odds alone. Against a maniac short stack jamming any two cards,
A♠J♦ calls instantly. Against a rock who has folded for two orbits, the identical pot odds are
a trap. Hand reading and stack utility together drive the decision.

32.6. The Tournament Mindset

Finally, the psychological frame. Cash poker rewards a steady, emotionally flat grind where each
hand stands alone. Tournament poker demands something different:

• Embrace variance. You will play well and bust short of the money most of the time. Even
elite MTT players cash perhaps 15–20% of the time and reach a final table in a small fraction
of those. Your results live in the tails, so judge yourself on decision quality, not on whether
you ran your aces into a set on the bubble.

• Re-evaluate constantly. Your stack, the average stack, the bubble, and the pay jumps
are always moving. The correct play this level is wrong next level. Reassess your zone
(deep/mid/short/critical, M-ratio) every few orbits.

• Stay aggressive within ICM constraints. Passive survival, folding into pay jumps and blind-
ing out, is how most players lose. The winning approach is controlled aggression: stealing, re-
stealing, and applying pressure where it is cheap (against players with more to lose) while
declining the marginal flips that risk your tournament life for too little.

• Survival serves accumulation. You win tournaments by building chips and then converting
a big stack at the final table, and survival matters only because you cannot accumulate once
you bust. Hold both ideas at once.

Drill

After your next tournament, write down the three biggest pots you played. For each, ask: (1)
What was the effective stack in bb and what zone was I in? (2) What stage was the tourna-
ment in, and how close was the next pay jump? (3) Did I correctly weight chip EV against
tournament (dollar) EV? Reviewing decisions through this three-part lens, independent of
whether you won the pot, is how tournament intuition is built.

32.7. Summary

• Count your stack in big blinds, and in M once antes start to bite, rather than in raw chips.
• Tournament chips have non-linear value: a chip won is worth less than a chip lost, so you

should require a bigger edge to risk your tournament life than you would in a cash game.
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32. Tournament Fundamentals & Stage-by-Stage Strategy

• Shift between accumulation and survival by stage: play tight and cash-like when deep, steal
once antes arrive, apply maximum pressure as a big stack on the bubble, and let ICM govern
the final table.

• Read the shover’s range and your stack’s strategic value before calling off; pot odds alone do
not decide.

• Controlled aggression within ICM constraints is the winning tournament style.

322



33. ICM: Bubbles, Pay Jumps & Final Tables

After this chapter you will be able to adjust your calling and shoving ranges for the dollar value of chips,
rather than their raw count, near bubbles, pay jumps, and final tables.

In a cash game a chip is a dollar. You can stand up at any time, rack your stack, and turn every chip
into hard currency at a one-to-one rate. Tournaments do not work this way, and the gap between
how chips feel and what they are worth is the single biggest source of strategic edge in tournament
poker. This chapter is about that gap.

The reason the gap exists is the payout structure. A tournament does not pay you for chips; it
pays you for finishing position, and only the top sliver of finishers gets paid at all. A 1,000-runner
event might pay 150 places, with the winner taking perhaps 18% of the prize pool and the player
who min-cashes (finishes in the lowest paid spot) in 150th taking 0.15%. Chips are the engine that
moves you up that ladder, but they are not themselves the prize. The Independent Chip Model
(ICM) is the standard tool for translating a stack of chips into an expected dollar value given the
remaining payouts.

Understanding ICM is what separates players who “play their stack” from players who play the
money. It is also, not coincidentally, one of the areas where strong live and online regulars win the
most against everyone else.

33.1. Why a chip is not a dollar

The core mathematical fact is this: chips you win are worth less than chips you lose. This is a
consequence of the diminishing marginal value of chips near a payout ladder.

Imagine a satellite that pays 10 identical seats to the top 10 finishers, with 11 players left, all on
roughly equal stacks. If you double your stack, you do not win two seats; there is only one seat per
person, and you were already very likely to get one. Your equity barely moves up. But if you lose
all your chips, you get nothing. The downside is catastrophic and the upside is nearly zero.

Regular (non-satellite) tournaments are a softer version of the same effect. The jump from 1st to
2nd is large, but the jump from “out” to “min-cash” can be just as meaningful in percentage terms,
and there aremany such jumps stacked along the ladder. Each one bends the chips-to-dollars curve
so that it is concave: it rises steeply at the bottom (your first chips, the ones keeping you alive, are
precious) and flattens out at the top (your millionth chip when you already have a monster barely
adds to your cash equity).
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Key idea

Tournament equity is a concave function of chips. Going from 0 to 20 big blinds changes
your survival dramatically; going from 200 to 220 big blinds barely changes your expected
payout. Because the curve is concave, a coin flip for your stack is a losing proposition in
dollars even when it is exactly break-even in chips. This single fact drives every ICM decision
in this chapter.

33.2. What the Independent Chip Model actually does

ICM takes two inputs:

1. The stack sizes of every remaining player.
2. The payout structure (the list of prizes).

It outputs each player’s dollar equity: their expected payout if the tournament were settled, right
now, according to the model’s assumptions.

The model’s central assumption is simple and a little naive: the probability that a player finishes
first is equal to their share of the chips in play. If you have 30% of the chips, ICM says you win
30% of the time. To compute the chance you finish second, ICM imagines you didn’t finish first,
then removes each other player as the “winner” in proportion to their chip share, recomputes your
first-place odds among those remaining, and so on down the ladder. Summing your probability
of finishing in each paid position, weighted by that position’s prize, gives your dollar equity.

You do not compute this by hand at the table. ICM calculators do it instantly, and solvers such
as HoldemResources Calculator (HRC), ICMIZER, MonkerSolver, and others bake it directly into
their preflop and postflop solutions. What you carry to the table is the intuition the arithmetic
produces.

33.2.1. A worked equity example

Three players remain in a sit-and-go that pays $500 / $300 / $200 (a $1,000 pool). Stacks:

Player Chips Chip %

You 6,000 60%
B 3,000 30%
C 1,000 10%

Naive “chip-chip” thinking says your 60% of the chips is worth 60% of the pool, or $600. But the
top prize is only $500, and you literally cannot win $600 because you cannot win more than first
place pays. ICM corrects this. Running the model gives roughly:
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Player Chip % ICM $ equity

You 60% ~$412
B 30% ~$338
C 10% ~$249

Notice what happened. The big stack’s equity ($412) is far below its chip share ($600). The short
stack’s equity ($249) is far above its chip share ($100). Player C, with a single big-blind-sized stack,
is already guaranteed $200 (third pays $200) and has upside on top. The chip leader has “lost”
value and the short stack has “gained” value, purely from the payout geometry. This is why
min-cashing with a tiny stack on the bubble is worth fighting for, and why having a huge stack
does not give you license to gamble.

33.3. The risk premium: how ICM tightens your ranges

Here is the practical engine of the whole chapter. Because doubling up gains you less equity than
busting loses you, you need a bigger raw-equity edge to justify a stack-threatening confrontation
than you would in a chip-EV (cash-game) world. That extra required edge is the risk premium.

In a cash game, if you are getting the right pot odds and you have 50.1% equity all-in, you call; a
chip is a dollar, so any positive chip-EV spot is a positive dollar-EV spot. Under ICM, that same
50.1% all-in can be a clear fold, because the dollars you stand to lose outweigh the dollars you stand
to win. You might need 55%, 58%, even 65% raw equity before a call breaks even in dollars.

The size of the risk premium depends on the situation:

• Bigger near pay jumps. On the money bubble and at each pay jump, the curve is steepest,
so the premium is highest.

• Bigger against a covering stack. When you can be eliminated by a call or shove, ICM bites
hardest. When you cover your opponent (they can’t bust you) your premium against them
is small, sometimes near zero.

• Bigger when other stacks are short. If there are shorter stacks who might bust for you, you
have extra incentive to wait. Why risk your tournament life when someone else might bust
first?

• Smaller deep in chips with flat pay jumps. Early in the money, when remaining pay jumps
are small relative to stacks, the premium shrinks and play approaches chip-EV.

Key idea

Risk premium is the extra equity, above the chip-EV break-even point, that you need before
risking your stack. A nasty bubble can push the premium so high that hands you would snap-
call with for stacks in a cash game (strong but not premium holdings) become mandatory
folds. The premium is largest when you are deep on the ladder, can be eliminated, and other
short stacks are present.
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33.3.1. Bubble factor: a number for the premium

Practitioners put a number on the risk premium with the bubble factor: the ratio of the dollars
you lose by busting a confrontation to the dollars you gain by winning the same chips. In a cash
game the bubble factor is exactly 1.0, since a chip lost and a chip won are worth the same, so you
play pure chip-EV. On a money bubble, against a stack that covers you, it might be 1.3 to 1.6; deep
in a tense satellite it can climb past 2.0. A bubble factor of 1.5 means each chip you lose is worth
1.5× in dollars what each chip you win is worth. It does notmean youmust win 1.5 chips for every
chip risked (in a symmetric all-in you cannot win more chips than you put at risk). Equivalently,
your break-even equity in a stack-off is BF / (BF + 1) = 1.5 / 2.5 = 60%, not 50%. (BF 1.0 → 50%;
BF 1.3 → ~56.5%; BF 1.6 → ~61.5%; BF 2.0 → ~67%.) That is exactly the 55–65% required-equity
band cited above, now pinned to a single number you can read off a solver.

Crucially, the bubble factor is pairwise: a solver computes a separate one for every pair of players
at the table. Your bubble factor against the stack on your left who covers you can be 1.5 at the same
moment your bubble factor against the short stack on your right whom you cover is barely above
1.0.

This is also what moves opening and open-shoving ranges, and it moves them in opposite direc-
tions depending on who can bust whom. A stack that can be covered and called should open-
shove far tighter than chip-EV allows. Where a chip-EV jam from late position might be ~35–45%
of hands, the same stack on a hard bubble can be squeezed down to the top ~10–15%. The covering
stack goes the other way: because no one can profitably call, it can open-shove wider than chip-EV,
frequently 40%+ of hands into the most trapped middle stacks.

One caveat that matters for the next example: that 40%+ figure is for stealing, jamming at trapped
stacks who fold almost everything and rarely close the action. Jamming into a big blind who closes
the action and can call you is a different problem. There the covering stack cannot rely on fold
equity alone; it has to show a profit at showdown the times it gets called, so even a coverer keeps
its jamming range into the blind meaningfully tighter, closer to the top ~25–30% than to 40%+.

33.3.2. A bubble calling example

A $100 online tournament is on the money bubble: 28 players left, 27 get paid, the min-cash is
$180 and your $100 buy-in is otherwise gone. Effective stacks (the smaller of the two stacks in any
pot) vary. You are in the big blind with 15bb. The chip leader in the cutoff (covering you many
times over) open-shoves all-in, which folds out the rest of the field to you.

You look down at A♣J♦. In a vacuum, by chip-EV cash-game logic, AJo (AJ offsuit) ismiles ahead
of a wide button/cutoff shoving range. You’d call instantly. But run the ICM numbers and the
picture changes:

• Because the chip leader is jamming into your big blind (you close the action and can call), his
range is the tighter “into a caller” range from the previous section, not the 40%+ steal-jam
he would fire at a trapped folding stack. Call it the top ~25–30% of hands (broadly: suited
aces, broadway-ish hands, most pairs, suited connectors; reads vary). Against that, AJo has
only about 52–54% raw equity: the AK and AQ in his range dominate it and the pocket pairs

326



33. ICM: Bubbles, Pay Jumps & Final Tables

flip-or-beat it, so it is a marginal edge at best, and a slight underdog against the tighter end of
his range. (If he were somehow jamming the full 40%+ steal range, AJo’s equity would climb toward
57–60% and the call would come right back.)

• You are closing the action in the big blind, so you are getting a real price. With the antes and the
blinds already dead in the middle, you are risking about 14bb to win a pot of about 17.5bb,
which means your chip-EV break-even is only about 44–46%, not 50%.

• The ICMrisk premiumagainst this covering chip leader, on a hard bubblewith several shorter
stacks waiting to bust, adds roughly 8–12 percentage points of required equity on top of that
pot-odds break-even. That lifts your real break-even to about 52–58%.

• AJo’s ~52–54% sits at the bottom of, or just below, that 52–58% required band. At the genuine
midpoints, roughly 53% equity against ~55% required, equity falls short of the requirement,
so this is a fold. You surrender at most a sliver of chip-EV edge, and against the tighter end
of his range none at all, to protect a near-certain min-cash and a healthy 15bb stack.

If three other players have 3–6bb and are about to be blinded out, the premium climbs toward the
top of that 8–12 point range and the fold stops being close at all: let them bust.

Common mistake

Calling off too light on the bubble. The most expensive recurring tournament error is treat-
ing a strong-looking hand (AJ, KQ, 99, even AQ) as an automatic stack-off against a covering
shove on the bubble. These hands are big chip-EV calls but losing, or at best break-even,
dollar-EV calls. The covering stack knows this, which is exactly why they can widen their
shoving range and still profit. Tighten up dramatically when you can be eliminated, you are
not the shortest stack, and a pay jump is one elimination away. Conversely, do not let this
make you a nit when you cover the aggressor: then the premium is small and you defend
close to normally.

33.3.3. The flip side: ICM is a weapon, not just a constraint

ICM does not only tell you when to fold; it tells you when to attack. The same forces that make
your opponents fold strong hands give the player applying the pressure enormous leverage. Call
this ICM pressure.

If you are a big or middling stack who covers the table on the bubble, you can shove and re-shove
relentlessly into players who cannot call without a near-premium, because they are paying the risk
premium, not you. The textbook spot is a big stack to the immediate left of a medium stack who
is to the left of a desperate short stack: the medium stack is trapped, since busting before the
short stack would be a disaster, so they fold almost everything and you take their blinds and antes
uncontested.
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Key idea

On the bubble, chips in the hands of a covering stack are worth more as a threat than as
a call. The correct bubble big-stack strategy is high-frequency, low-showdown aggression:
attack the medium stacks who have the most to lose, and avoid the desperate short stacks
who have little left to lose and will call wide.

33.4. Satellites: ICM taken to the extreme

A satellite awards seats (or tickets) into a larger event instead of a cash ladder, and usually every
winning seat is identical in value. That flat top makes the chips-to-dollars curve about as concave
as it ever gets: satellite ICM is regular ICM with the dial turned to maximum.

The consequences are dramatic and a little counterintuitive:

• Once you have enough chips to be “safe,” stop playing hands. If 10 seats are paid and you
are comfortably in the top 10 with two or three players clearly shorter, your job is to avoid all
variance. You should fold hands as strong as AK, even pocket aces preflop, to a shove that
risks your seat when folding keeps you safely qualified. This is the most famous satellite
move and it is correct: aces win the pot ~80% of the time, but if winning the pot gains you
almost nothing (you were already getting a seat) and losing it costs you the seat entirely, the
20% disaster dominates.

• The bubble is brutal and binary. With 11 players left for 10 seats on roughly even stacks,
nobody wants to play a pot. Two big stacks colliding is a catastrophe for the loser and a gift
to the other nine. The short stack, paradoxically, has leverage: they can shove any two cards,
and the medium stacks usually cannot call.

• Chip accumulation has a hard ceiling. Being the massive chip leader in a satellite is nearly
worthless beyond the point of safety, because all the extra chips buy you is the same single seat
everyone else in the top 10 gets. There is no first-place premium to chase.

33.4.1. A satellite seat example

A satellite awards 10 identical seats worth $1,000 each into a championship event. Eleven players
remain (the seat bubble) and you sit comfortably in the upper halfwith about 18bb. Twoopponents
are down to 4bb and 6bb and will almost certainly be all-in within an orbit or two. A stack that
covers you open-shoves; the action folds to you in the big blind and you find A♠A♥.

Run the seat-EV, not the chip-EV:

• Fold. You keep a healthy stack with two much shorter players about to bust ahead of you.
Your chance of qualifying is roughly 90–95%, so your seat-EV is about 0.92 × $1,000 ≈ $920,
and it climbs every time a short stack busts.
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• Call and win (~80%). You now have a huge stack, but a satellite seat is capped at $1,000,
the exact same seat folding was already going to win you. Your seat-EV inches up to perhaps
$990. You gained almost nothing.

• Call and lose (~20%). The shover covers you, so you are out: seat-EV $0.
• EV(call) ≈ 0.80 × $990 + 0.20 × $0 ≈ $792.

Folding aces is worth about $920 versus $792, roughly $130 of real money, even though aces are
an 80% favorite. That is ICM at its most extreme, which is why “fold aces to lock a seat” is meant
literally.

Common mistake

Playing a satellite like a regular tournament. Trying to “win” a satellite by accumulating a
giant stack and busting people is a losing approach once you are near the seat-bubble. The
goal is to finish in the seats, and every seat is equal. In a satellite, folding aces to lock a seat
is the textbook-correct, money-maximizing play. The error is the player who calls there and
high-fives their cooler hand while it costs them their qualification.

33.5. Final-table ICM dynamics

A final table is where ICM is at its most lucrative and most punishing, because the pay jumps are
enormous. A typical final-table payoutmight run something like this for nine players (percentages
of pool):

Place Approx. % of pool

1st 30%
2nd 20%
3rd 14%
4th 10%
5th 8%
6th 6%
7th 5%
8th 4%
9th 3%

The jump from 9th to 8th is one percentage point; the jump from 2nd to 1st is ten. But notice the
early jumps are still steep relative to a short stack’s equity: a player clinging to 3bb in 9th has almost
nothing locked up, and laddering just one or two spots lifts their guaranteed cash by a third to
two-thirds (3% → 4% → 5% of the pool), while climbing into the middle of the table doubles it.
That short stack should be willing to gamble more than you’d think to climb.

Key final-table principles, all flowing from the concave curve:
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• Medium stacks are handcuffed; big stacks and tiny stacks are free. If you have a comfort-
able middle stack, you have a great deal to lose by busting before several shorter players and
relatively little to gain by doubling. You should fold a lot and avoid the big stacks. The chip
leader, by contrast, can apply relentless pressure, and the desperate short stack has so little
equity that they can ship it in lightly to try to ladder or double.

• Pick your spots against the player who covers you. Confrontations where you can be elimi-
nated carry the full risk premium. Confrontations where you cover your opponent are nearly
chip-EV, and that is where a big stack should be looking to get it in.

• Ladders are real money. When two other players are critically short, sometimes the correct
play is to simply fold and let them bust, banking the pay jump for free. The dollars you save by
laddering one spot can dwarf the dollars you’d win in a marginal pot.

• Deal-making is applied ICM. When a final table pauses to discuss a deal, the chip-chop
(“everyone takes their chip percentage of the remaining pool”) overpays the chip leader and
underpays the short stacks, exactly as our 3-handed example showed. An ICM deal is the fair
one. If you are short, push for an ICM (or “ICM-plus-a-bit-left-to-play-for”) deal; if you are
the chip leader, a straight chip-chop is in your favor. Know which one you’re being offered.

33.5.1. A worked final-table example

Five players remain in a tournament paying $10,000 / $6,000 / $4,000 / $2,800 / $2,000. Stacks:

Seat Player Chips

BTN You 480,000 (≈24bb)
SB Short 120,000 (≈6bb)
BB Medium 600,000 (≈30bb)
UTG Big 900,000 (≈45bb)
CO Medium-2 300,000 (≈15bb)

Action folds to you on the button with 9♠9♣, blinds 10k/20k with antes. The 6bb short stack is
in the small blind; the 45bb big stack has already folded; the 30bb medium is in the big blind and
covers you. With the big stack out of the hand, the big blind is now the only live player who can
bust you.

In a cash game, by pure chip-EV, 99 on the button 5-handed is an automatic open-raise, and a small
open is standard in every framework. The open is the easy part. Where ICM actually changes a
decision is one step later, in how you react if the covering big blind plays back:

• The short stack in the SB has 6bb and is the player most likely to bust next. There is real value
in simply not dying before they do. Every orbit they survive, they pay blinds and antes and
bleed toward all-in, and every time one of them busts you ladder a pay jump for free.

• So you open small, say to 2–2.25bb, which is correct under chip-EV and ICM alike. The 6bb
SB is no problem: you cover him, so any confrontation with him is near chip-EV, and if he
jams his desperate range you have a comfortable call. The stack that matters is the 30bb big
blind who covers you.
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• The genuine ICM decision arrives if that big blind re-shoves all-in over your open, and
here ICM flips the answer. A 24–30bb re-jam over a min-open, fired into a player who closes
the action, is not the 40%-wide steal-jam from earlier; even a loose covering stack re-jams
a value-leaning range here: the better pairs, the better aces, suited broadways, with only a
handful of bluffs. Against a realistic range like that, 99 is no better than a coinflip in chips, a
slight dog, in fact, to the overpairs and the AK/AQ it keeps running into. But so much dead
money is already in the middle that your chip-EV break-even is only about 44%, so in pure
chip-EV terms calling is stillmarginally profitable. Chip-EV says call; ICM says fold. Stacking
off for your tournament life against the only player at the table who covers you, while a 6bb
short stack is about to bust in front of you, means paying a risk premium of roughly 10–15
points of equity, which lifts your real break-even into the high 50s and leaves a coinflip far
short. Busting in 5th ($2,000) instead of laddering past that short stack for free is exactly the
disaster the concave curve warns about.

The lesson lives in the response. Raise small, keep control, and be ready to let go of a strong hand
against the one stack that can end your tournament.

Drill

For your next ten online MTTs, paste the final-three-table stack situation and payout list into
an ICM calculator (HRC, ICMIZER, or any free ICM equity tool) after you bust or cash. For
each, find the single closest all-in decision you faced and check: what raw equity did you
actually need, and what did you assume at the table? Track how often your gut over-valued
a “strong” hand against a covering stack near a pay jump. Most players discover they were
calling off 5–10% too light on bubbles. Re-calibrate until your instinct matches the model,
then trust the instinct in real time.

33.6. Putting it together

ICM is not a separate game bolted onto poker; it is the correct accounting system for every tour-
nament decision once real money is on the line. The whole chapter reduces to a few load-bearing
truths:

1. Chips you can win are worth less than chips you can lose: the curve is concave, so coin flips
for stacks lose money.

2. The risk premium tightens your calling ranges, most sharply near pay jumps, against cov-
ering stacks, and when other short stacks are present.

3. The same pressure you fear is a weapon when you hold it. Cover the table near a bubble
and you can attack the trapped medium stacks almost for free.

4. Satellites are ICM at the extreme: fold aces to lock a seat without apology.
5. Final tables are where pay jumps are largest: ladder deliberately, respect the covering stack,

and know whether a proposed deal is an honest ICM chop or a chip-chop tilted against you.

None of this is certain. ICM itself is a simplification: it ignores position, skill edges, and the fu-
ture value of fold equity, and serious players adjust for those (a topic the model’s critics and its
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modern refinements address). The standard version above is the Malmuth-Harville model, with
its chip-share finishing-order assumption; modern high-stakes solvers refine it with future-game
simulation (FGS), which actually plays out future hands instead of settling the tournament in-
stantly. But as a framework for avoiding needless busts on the bubble, it is indispensable. Learn to
feel the concave curve under your decisions, and you will fold the hands that need folding and fire
the shoves that need firing, while the players around you are still pretending a chip is a dollar.

The flat cash-per-chip shortcut, and its limits

A common quick valuation— cash per chip = regular prize pool ÷ total chips in play (used
to price bounties and to put a rough dollar tag on a stack) — is a chip-EV approximation. It
treats every chip as worth the same flat amount and so ignores exactly the ICM pressure on
the regular prize pool that this whole chapter is about: near a pay jump a chip is worth far
less than that average, and your first few chips far more. Use it for a fast estimate, never for a
close bubble or final-table decision.
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By the end of this chapter you will be able to put a dollar value on any opponent’s bounty, convert it into
big blinds, and fold it into your shove-and-call decisions, widening correctly against players you cover and
staying disciplined against players who cover you.

In a standard tournament the onlymoney on the table sits at the end of it: a payout ladder you climb
toward but rarely touch until the very last orbits. Bounty tournaments change that. They take a
slice of every buy-in, attach it to a player’s head, and let you collect it the instant you eliminate
them. Suddenly there is cash reachable mid-hand, and the player who learns to see it and to value
it correctly is playing a materially different game from the one who treats a knockout as a pleasant
bonus.

The format has exploded in popularity online, where Progressive Knockout (PKO) events head-
line almost every schedule, and it carries its own distinct strategy. The core fact is simple: a bounty
is real money you can win right now, without surviving another pay jump, by busting an opponent
you cover. The core error is just as simple: players either ignore that money or overpay wildly to
chase it. This chapter is about putting a number on a bounty, folding it into your shove-and-call
decisions, and knowing when the immediate cash outweighs the slower logic of ICM (the Inde-
pendent Chip Model, which converts chip stacks into real-money equity near the payouts).

34.1. How bounty formats work

There are two formats you will meet, and the difference between them drives everything that fol-
lows.

A standard bounty event (also called “static”) splits each buy-in into two pots. Part funds the
ordinary prize pool that pays the final places as usual; part funds a fixed cash bounty sitting on
every player’s head. A $55 eventmight be structured as $25 to the regular pool, $25 to bounties, and
a $5 fee. Knock a player out and you immediately collect their fixed bounty, say $25, in cash. Every
head is worth the same amount all tournament long, and the money you win is paid separately
from your finishing prize.

A Progressive Knockout (PKO) event uses the same split but distributes the bounty money with
a twist that compounds. When you eliminate someone, you do not pocket their whole bounty.
Instead:

• Half of the eliminated player’s bounty is paid to you in cash, immediately.
• The other half is added to your own bounty, raising the price on your head.
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How the PKO split compounds

Everyone starts with, say, a $25 bounty. You knock out Player A. You bank $12.50 in cash,
and your own bounty rises from $25 to $37.50. Knock out Player B (still carrying a $25 head)
and you bank another $12.50 while your bounty climbs to $50. Now you are a target: whoever
eliminates you collects $25 (half of your $50) in cash and adds $25 to their own head. Bounties
snowball, and a big stack who has been busting people becomes a bounty whale, a single
elimination worth a fortune. This compounding is the strategic engine of PKO: the prize
attached to a player grows with their success, so the most dangerous stacks are also the most
lucrative to topple.

In both formats the crucial constraint is the same: you can only win a player’s bounty if you have
them covered. If you are all-in for 12 big blinds against a 30bb stack and you win, you double up,
but you collect no bounty, because you did not eliminate them; they survive. The bounty belongs
to whoever covers the busted player and wins the relevant pot. Half of all bounty mistakes come
from forgetting it.

34.2. Bounty equity: a cash prize on every head you cover

Here is the mental shift a bounty player must make. In a normal tournament, the value of winning
a pot is the chips, and chips convert to money only slowly, through the payout ladder. In a bounty
event, every all-in against a player you cover carries a second, immediate prize: their bounty, paid
in cash the moment they bust, regardless of where you finish. We call this bounty equity, and it
sits on top of the chip equity of every pot.

Bounty equity has three properties worth internalising:

• It is immediate and certain. A collected bounty is money in your account, indifferent to
whether you go on to win the tournament or bust on the next hand.

• It is asymmetric. You collect it only when you cover the opponent. The player you cover
cannot win your bounty in that confrontation, because they cannot eliminate you.

• It is concentrated on the players you can bust. A 200bb chip leader carries a bounty you
cannot touch with your 18bb stack. The 14bb stack to your right carries one you can. Your
bounty equity lives entirely among the players you cover.

Key idea

Every opponent you cover is a cash prize wearing a stack of chips. A standard tournament
rewards you only for the chips you win; a bounty event also pays you, in real money, for
the elimination itself. That extra reward systematically widens your profitable shoving and
calling ranges, but only against players you cover. Covering is what unlocks the bounty.
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34.3. Putting a number on a bounty

To use bounty equity in a decision you have to convert a cash bounty into the same units as the pot:
into chips, or equivalently big blinds. The conversion uses the tournament’s chip-to-cash exchange
rate for the regular prize pool.

The recipe is short. First find the cash value of one chip from the regular pool:

cash per chip = (regular prize pool) ÷ (total chips in play)

Then convert the bounty:

bounty in chips = (bounty in $) ÷ (cash per chip), and bounty in bb = that ÷ the
big-blind size.

A worked conversion. Suppose 100 players entered a $109 PKO, with $50 of each entry going to
the regular pool (a $5,000 regular pool) and $50 to bounties. Total chips in play are 100 × 50,000
= 5,000,000. So cash per chip = $5,000 ÷ 5,000,000 = $0.001. An opponent who has already scored
one knockout carries a bounty of $37.50 (their starting $25 plus half of a busted $25 head). In chips
that is $37.50 ÷ $0.001 = 37,500 chips, and if the big blind is 4,000, that bounty is worth about
9bb.

This conversion is a chip-EV approximation

The cash per chip = regular prize pool ÷ total chips shortcut prices every chip at the same
flat rate, so it is a chip-EV approximation: it ignores the ICM pressure on the regular (non-
bounty) prize pool, where a chip near a pay jump is worth well below that average and your
first chips well above it. It is the right tool for sizing a bounty quickly, but late in the event
— near the money or at the final table — fold the result into a proper ICM read rather than
treating it as exact. (Basic ICM here is the Malmuth-Harville model; modern high-stakes
solvers refine it with future-game simulation (FGS), which plays future hands out rather
than settling the tournament instantly.)

Notice two things this formula predicts. Because cash-per-chip is fixed but blinds rise, a bounty’s
value in big blinds slowly shrinks over the night. Yet its importance to your decisions grows, because
your stacks shrink faster: a 9bb bounty barely registerswhen you are 120bb deep, but it is enormous
when you are shoving 16bb. And because PKO bounties compound, a whale’s head can be worth
30, 50, even 100+ big blinds, dwarfing the chips in any pot you play against them.

34.3.1. A worked “should I call off for the bounty” example

You are in the big blind with 8♠7♠ in the $109 PKO above. Blinds are 2,000/4,000 with a 4,000
big-blind ante, so the big blind is 1bb in our shorthand. It folds to the cutoff, a loose-aggressive
regular (one who plays many hands and bets them hard), who open-jams for 13bb. You have 40bb
and cover them comfortably. Their bounty, from the conversion above, is worth about 9bb.
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First, the pure chip-EV picture. The dead money is the small blind (0.5bb) plus the ante (1bb),
and you have already posted your 1bb big blind. To call you add 12bb more. If you win, you gain
their 13bb shove, the 1.5bb of other deadmoney, and the 1bb you had already posted and nowwin
back: 15.5bb (13 + 1.5 + 1) over folding. If you lose, you are out 12bb. Your break-even equity is

12 ÷ (12 + 15.5) ≈ 44%.

Against a wide cutoff jamming range, 8♠7♠ has only about 38% equity. In a normal tournament,
even ignoring ICM, this is a fold. You are a few points short of the price.

Now add the bounty. Winning no longer gains 15.5bb; it gains 15.5bb of chips plus 9bb of bounty
value, for 24.5bb. Losing still costs 12bb, and because you cover, losing does not put your own
bounty at risk; you simply survive a little shorter. The new break-even is

12 ÷ (12 + 24.5) ≈ 33%.

Your 38% sails past the 33% you now need. The bounty dropped your required equity from about
44% to about 33%, turning a clear fold into a clear call. That eleven-point swing is exactly why
suited connectors, weak suited aces, and middling broadways that you would muck against a nor-
mal jam become routine call-offs when you cover the shover and the bounty is fat.

Common mistake

Overvaluing a tiny bounty. The swing above came from a bounty worth 9bb against a 12bb
call, three-quarters of the chips you risked. Reverse the proportions and the logic reverses.
Early in a deep event, a $25 bounty might be worth only 2–3bb while you are weighing a 35bb
stack-off; that bounty moves your required equity by a single point and changes nothing.
Calling a coinflip-sized confrontation “for the bounty” when the bounty is a tiny fraction of
the chips at risk is one of the most expensive leaks in the format. Always size the bounty
against the chips you are risking before you let it widen your range.

34.4. Cover versus covered: the asymmetry that decides everything

The single most important habit in bounty poker is to check, before every all-in: do I cover this
player, or do they cover me? The answer flips your incentives.

When you cover the opponent, the bounty is pure upside. Win and you collect their head; lose
and you keep your own, because you survive. So you widen: shove wider to pick up bounties, and
call wider to claim them, as the worked example showed. The deeper you cover them, the smaller
your downside.

When the opponent covers you, the bounty works against you. You cannot win their head no
matter how the hand goes, so there is no bounty reward towiden your range. Worse, if you lose you
are eliminated and your bounty is handed to them; your own scalp becomes their prize. Against a
covering stack you should play tighter than the novice instinct of “there’s a bounty, let’s gamble.”
The bounty is the coverer’s reason to come after you, and you gain nothing from it.
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This is why chip accumulation is doubly rewarded in bounty events. Every chip you gain extends
the set of players you cover, and every newly covered player adds their bounty to your reachable
prize pool. A big stack in a PKO does more than climb the ladder faster: it is the only stack that
can collect the biggest heads, and it applies bounty pressure without ever putting its own scalp at
risk. Position your stack to cover the field, and the bounties flow toward you.

Common mistake

Forgetting you must cover to win the bounty. Players talk themselves into light calls and
hero shoves “for the bounty” against opponents who cover them. There is no bounty to win
there, only your own head to lose. In a multiway all-in the rule is unforgiving: the bounty is
paid to whoever covers the eliminated player and wins the side pot. If you are the short stack
at risk, the bounty is never yours; it is being contested over you by the players who cover you.
Confirm you have the opponent covered before a bounty is allowed to influence a single chip
of your decision.

34.4.1. Isolating an all-in: bounties reward getting heads-up

A practical corollary appears constantly. A short stack open-jams, and the action reaches you with
a covering stack and one player still to act behind. In a normal tournament you might flat or fold a
marginal hand. In a bounty event, re-jamming to isolate (blasting the field out so you get heads-
up against the short stack you cover) has extra value, becausewinning the pot alsowins the bounty.
You should isolate wider, and especially when you cover the all-in but a player behind you does
not cover them: shove them out, claim sole rights to the head, and play the short stack one-on-one.
When you are the player behindwithout coverage, do the opposite. Fold, and let the covering stack
take the risk, since you cannot win the head and can only bust.

34.5. ICM in PKOs: how the format eases the pressure

The previous chapter argued at length that chips you can win are worth less than chips you can
lose, so you must pay a risk premium near pay jumps. PKOs soften that argument, and it is worth
understanding why.

In a vanilla MTT (multi-table tournament), essentially the entire prize pool sits at the top of the
ladder, so the chips-to-dollars curve is steeply concave and the ICM tax on stacking off is heavy.
In a PKO, half the prize money has been pulled off that ladder and scattered across the field as
bounties, paid out chip-for-cash throughout the night. With a smaller regular pool, the pay jumps
you are laddering toward are flatter, the curve is less concave, and the risk premium on any given
confrontation is correspondingly lower. On top of that, the bounty itself is immediate cash that
does not care about your finishing position, so it behaves like chip-EV money. Both effects push
the same way.
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Key idea

Because PKOs move half the prize pool off the finishing ladder and into immediate, position-
independent bounties, ICM pressure is blunted and correct play is more aggressive than in
a same-sized vanillaMTT. You pay a smaller risk premium to stack off, and the bounty gives
you a positive cash reason to seek out confrontations against players you cover. A regular
tournament near a pay jump rewards patience; a PKO, by contrast, rewards covering the field
and acting on it.

But blunted is not the same as gone. The regular prize pool is still real, themoney bubble still exists,
and the final-table pay jumps are still large in absolute dollars. Late in a PKO you are playing two
games at once, the bounty game and the ICM game, and the skill is knowing which dominates a
given decision. A 9bb bounty is decisive when you are 15bb deep three tables from the money; it
is a footnote when you are choosing between busting in 4th for $4,000 and laddering to a $10,000
win. Do not let the format’s early aggression bleed into spots where the ladder has reasserted
control.

34.6. Stage-by-stage adjustments

Early (deep stacks, equal bounties). Every bounty is the same small size and tiny relative to
100bb+ stacks, so per-hand bounty equity barely moves your ranges; play close to your normal
deep-stacked game. The adjustment is strategic rather than tactical: value chips more highly than
usual, because the stack you build now determines how many heads you can cover later. Lean
toward accumulation and toward covering opponents, but do not punt a deep stack chasing a 2bb
bounty.

Middle (15–30bb stacks, bounties nowmeaningful). This is the juiciest phase, where the format’s
edge is largest. Stacks have shrunk into shove-or-fold territory while the bounties, now partly pro-
gressive, are large relative to the chips at risk. Required equities collapse against players you cover,
light call-offs and isolation jams become routine, and a covering big stack can apply relentless,
profitable pressure. Spend your study time here.

Late (money bubble, final table, ICM returns). The remaining regular-pool pay jumps grow
large in dollars and the risk premium climbs back. Keep collecting bounties against players you
cover, and target the whales, whose heads can be worth more than several pay jumps combined.
But re-introduce ICM discipline against stacks that cover you. A whale all-in you cover is a near-
mandatory call you would never make in a vanilla MTT. A confrontation where you are covered
on a real bubble is a fold that the bounty does not rescue.
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34.7. Common mistakes

The three recurring bounty leaks

1. Overvaluing tiny bounties. Letting a bounty worth a few big blinds widen a stack-off
worth dozens. Always weigh the bounty against the chips at risk, not in the abstract; a
bounty that is a small fraction of your call barely moves the math.

2. Forgetting youmust cover to win it. Splashing around “for the bounty” against players
who cover you, where there is no head to win and your own scalp is the prize on the
table. Check coverage first, every time.

3. Ignoring ICM entirely late. Treating a final table like the mid-game free-for-all and
punting a stack into a covering opponent with a real pay jump looming. The bounties
blunt ICM; they do not abolish it. When the ladder is steep and you can be eliminated,
the old discipline returns.

Drill

Pick five all-in decisions from your last PKO session: three where you covered the opponent,
two where they covered you. For each, work the conversion. Estimate the regular prize pool,
the chips in play, and the opponent’s current bounty, and turn that bounty into big blinds.
Then compute your chip-EV break-even equity from the pot, and the new break-even once
the bounty is folded into the reward side (only for the spots where you covered). Compare
against a rough equity estimate for your hand versus their range. You are checking two things:
that youwidened correctly in the covered spots, and that youdid notwiden in the spotswhere
you were covered. Most players discover they fold too tight when covering a fat bounty and
call too loose when they are covered themselves, the exact reverse of correct play.

34.8. Putting it together

Bounty poker is ordinary tournament poker with a second prize laid over every hand: a cash
reward for the elimination itself, collectable only when you cover the player you bust. Get the
accounting right and the format reduces to a handful of core principles:

1. A bounty is immediate cash. Convert it to big blinds and add it to the reward side of any
all-in you contest against a player you cover.

2. Covering widens your ranges; being covered tightens them. The incentive is asymmetric,
because only the coverer can win the head, and the covered player’s own scalp is at risk.

3. PKOs reward chip accumulation twice over. Chips ladder you up and extend the set of heads
you can collect, with whales the richest targets of all.

4. ICM pressure is blunted because half the pool is paid out as bounties, so correct play is
more aggressive than in a same-sized vanilla MTT, until the final-table ladder reasserts itself
and discipline returns.
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5. The three leaks are chasing tiny bounties, forgetting the coverage requirement, and ig-
noring ICM late. Avoid those three and the bounties accumulate in your stack instead of
slipping away.

The player who treats a knockout as a lucky bonus gives up the format’s entire edge. The player
who prices every head, knows exactly whom they cover, and presses that advantage while respect-
ing the ladder when it matters is collecting cash on hands their opponents fold, and building a
stack long before the final table comes into view.
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By the end of this chapter you will be able to choose between shoving, min-raising, re-stealing, and folding
with a short stack, and adjust those ranges for position, fold equity, antes, and ICM.

When your stack drops below about fifteen big blinds in a tournament, the game changes shape.
The deep, multi-street manoeuvring of cash poker collapses into something far more arithmetical.
Most of your decisions become binary (move all-in before the flop, or fold), and getting them right
is enormously valuable. This is, hand for hand, the highest-leverage phase of a tournament. A
player who masters short-stack play wins chips the table is practically giving away, while a player
who guesses survives a few orbits longer and then busts a level early.

This chapter covers that phase: the math of fold equity, Nash push/fold ranges, the choice between
open-shoving andmin-raising, the re-steal (3-bet jam), what changes when you are the one calling
a shove, how ICM tightens everything down, and the often-decisive effect of antes. The aim is to
understandwhy a push/fold chart sayswhat it says, so you can deviate intelligentlywhen the table
demands it, rather than memorising cells you cannot adapt.

35.1. Why short stacks play differently

A deep stack has the luxury of seeing flops, floating (calling a bet planning to take the pot away
later), bluffing rivers, and realising the equity of a speculative hand over three streets. A short stack
has none of that. With 10bb behind, a hand like 7♠6♠ cannot profitably take a flop to realise its
straight-and-flush equity or out-play anyone afterward. There is nomoney left to win once the flop
comes, and set-mining (calling to flop a set) is a pocket-pair tactic that does not apply to a hand like
this anyway. What a short stack can do is apply all-in pressure before the flop, where its modest
equity, combined with the chips already in the middle, makes shoving directly profitable.

Two forces drive every short-stack decision:

1. Fold equity. The chance everyone folds and you simply collect the blinds and antes. This
grows as your short stack grows toward ~15bb, because a larger shove forces opponents to
risk more relative to the fixed dead pot; their pot odds worsen, so they call tighter and fold
more often. At ~6bb the shove is small relative to the pot, opponents get good odds and call
wider, so you have less fold equity and must lean on showdown value. What does shrink as
you get deep (beyond push/fold) is the value of fold equity relative to your stack: winning
2.5bb matters far less when you are risking 15bb than when you are risking 6bb.

2. Showdown equity. How your hand performs when you do get called. Even a hand that is a
coinflip when called can be hugely profitable to shove if it folds out enough hands first.
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Balancing these against your stack size is the art of push/fold, and the central, slightly counter-
intuitive truth is that the shorter you are, the wider you shove. The paradox is that at ~6bb the
probability everyone folds is lower, yet you shove wider anyway: your shove is tiny relative to the
pot, so even when called you run your equity at excellent odds, and the dead blinds and antes
dwarf the few chips at risk. By 12–15bb the folds come more often, but being called now costs far
more than the dead money is worth, so you tighten. That asymmetry, wider when shorter and
tighter when deeper, is the spine of every push/fold chart.

Key idea

A short-stack shove does not need to be ahead when called. It needs the weighted average of
“everyone folds” plus “someone calls and I runmy equity” to beat folding. Small uncontested
pots, won often, are the engine of short-stack profit.

35.2. The fold-equity math

Let us make this concrete. Suppose it folds to you on the button with 10bb. The blinds are 0.5bb
and 1bb with a 1bb total ante in the pot, so there are 2.5bb sitting dead in the middle before you
act. You consider shoving 10bb.

Two outcomes matter:

• Both blinds fold. You win 2.5bb. This happens with probability f (the chance neither blind
calls).

• You get called. Now a roughly 21.5bb pot forms (your 10bb, their 10bb call, plus ~1.5bb dead
from the SB and ante). You win it with probability e (your equity when called).

Your expected value of shoving, relative to your current stack, is approximately:

EV(shove) = f × (2.5) + (1 − f) × [ e × 21.5 − 10 ]

Folding is worth 0 (you keep your stack, lose nothing extra). So shoving is profitable whenever
EV(shove) > 0.

Plug in numbers. Imagine villains call with the top 15% of hands combined, so they fold 85% of
the time: f = 0.85. Suppose when called your hand has 38% equity (a hand like K♠9♠ against a
tightish calling range). Then:

EV ≈ 0.85 × 2.5 + 0.15 × [ 0.38 × 21.5 − 10 ]
≈ 2.125 + 0.15 × [ 8.17 − 10 ]
≈ 2.125 + 0.15 × (−1.83)
≈ 2.125 − 0.275
≈ +1.85bb
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A clearly profitable shove, and notice the profit comes almost entirely from the 85% of the time
everyone folds. The hand actually loses money the 15% of the time it gets called, yet the shove
as a whole prints. That is the essence of short-stack stealing: you collect the blinds and antes
uncontested often enough that the occasional lost showdown barely dents the profit.

Now watch what happens as fold equity falls. If the blinds are stations who call 35% of the time (f
= 0.65), one subtlety matters: against a looser calling range your hand picks up showdown equity.
K♠9♠ fares better against the top 35% of hands than against a tight top-15%, so its equity when
called rises, say to about 42%. That partly offsets the fold equity you have lost:

EV ≈ 0.65 × 2.5 + 0.35 × [ 0.42 × 21.5 − 10 ]
≈ 1.625 + 0.35 × [ 9.03 − 10 ]
≈ 1.625 + 0.35 × (−0.97)
≈ 1.625 − 0.340
≈ +1.29bb

Still clearly profitable, but well down from +1.85bb. The extra showdown equity could not fully
compensate for the fold equity you surrendered. Against an even looser table, or with a weaker
hand that gains less when called, this spot tips negative. The lesson is permanent: fold equity is a
function of your opponents. Against callers you must tighten up; against nits (very tight players)
you can shove almost anything.

Common mistake

Players memorise a 12bb shoving range and apply it identically against a tight reg (a regular,
experienced player) and against a calling-station amateur. The chart assumes a roughly opti-
mal caller. Facing someone who calls 40% of hands, you must drastically narrow your shoves
toward hands that playwellwhen called, the pairs and big cards, and abandon theweak suited
connectors and offsuit junk that only profit through fold equity.

35.3. Nash push/fold ranges

The Nash equilibrium push/fold ranges (popularised by tools such as HoldemResources Calcu-
lator and ICMIZER, and historically the “SnG Wizard” era charts) answer a clean theoretical ques-
tion: if both the shover and the caller play perfectly and neither can be exploited, what should
each do? They assume a chip-EV, heads-up-to-the-blind, no-future-play model. Real tournaments
add ICM, multiple players left to act, and imperfect opponents, but the Nash charts remain the
indispensable baseline.

The structure of any Nash chart is intuitive once you see it:

• The shorter you are, the wider you shove. At 3–4bb, fold equity barely matters; you are
shoving for showdown value and the dead blinds, and the range balloons to include most
aces, most kings, all pairs, and many suited cards. At 4bb you are shoving well over half of
all hands from late position.
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• The more players left to act, the tighter you shove. Open-shoving UTG at a full table with
10bb is far tighter than shoving the same stack on the button, because every additional player
is another chance to get called.

• Position dominates. From the small blind heads-up against the big blind, even 10bb shoves
something like the top 50–65% of hands. UTGwith 10bb at a 9-handed table youmight shove
closer to the top 10–14%.

A representative 10bb open-shove range by position (folded to you, chip-EV, roughly Nash) looks
like:

Position Approx. shove range Sample hands the range reaches

UTG (full ring) ~10–14% 44+, ATs+, AJo+, KQs
Middle ~15–20% 22+, A8s+, ATo+, KTs+, KJo+,

QJs, JTs
Cutoff ~22–28% 22+, any suited ace, A7o+, K9s+,

KTo+, Q9s+, JTs, T9s
Button ~35–45% any pair, any ace, any suited king,

K9o+, Q9s+, QTo+, J9s+, JTo,
T9s, most suited connectors

Small blind (vs BB) ~50–65% any pair, any ace, any king, most
suited hands, many offsuit
broadways

Treat these as ranges of ranges: the exact percentages shift with antes, exact stack, and the caller’s
tendencies. The percentage is the authoritative figure; the hands beside it are an illustrative, non-
exhaustive sample of where each range reaches, not a hard cutoff, so do not read the last hand
listed as the tightest hand you may shove. The shape is what matters: tight up front, explosively
wide on the button and small blind.

The same shape at other stacks. The 10bb grid above is the anchor, but you will sit at 6bb, 8bb,
12bb, and 15bb at least as often. Every range simply slides along the depth axis while the position
ordering stays fixed. Here are the two neighbouring depths the end-of-chapter drill asks you to
internalise, plus a quick-reference matrix for everything in between.

An 8bb open-shove range opens everything up: you risk so little to win the 2.5bb dead pot that
marginal hands clear the bar easily, especially in late position:

Position Approx. shove range Sample hands the range reaches

UTG (full ring) ~12–17% 22+, A9s+, ATo+, KTs+, KJo+,
QJs

Middle ~18–24% 22+, A5s+, A9o+, KTs+, KJo+,
QTs+, JTs, T9s

Cutoff ~28–34% 22+, any suited ace, A5o+, K8s+,
KTo+, Q9s+, QJo, J9s+, T9s, 98s

Button ~42–52% any pair, any ace, any suited king,
K7o+, Q8s+, Q9o+, J8s+, JTo,
T8s+, 97s+, 87s
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Position Approx. shove range Sample hands the range reaches

Small blind (vs BB) ~58–72% any pair, any ace, any king, any
suited queen, most offsuit
broadways, most offsuit aces

A 12bb open-shove range tightens every seat. You are now risking 12bb to win the same 2.5bb, so
the dead money buys you less, and this is also the depth at which min-raising starts to compete
with shoving (see the next section):

Position Approx. shove range Sample hands the range reaches

UTG (full ring) ~8–12% 55+, ATs+, AJo+, KQs
Middle ~13–17% 22+, ATs+, AJo+, KTs+, KQo,

QJs
Cutoff ~18–23% 22+, A8s+, ATo+, KTs+, KJo+,

QTs+, JTs
Button ~30–38% 22+, any suited ace, A8o+, K9s+,

KJo+, Q9s+, QJo, JTs, T9s
Small blind (vs BB) ~45–58% any pair, any ace, K7s+, K9o+,

most suited broadways, many
offsuit broadways

For the depths in between, and for the 6bb and 15bb spots the structure will hand you constantly,
read straight off this quick-reference matrix of approximate shove percentages:

Position 6bb 8bb 10bb 12bb 15bb

UTG (full ring) ~16–22% ~12–17% ~10–14% ~8–12% ~6–9%
Middle ~24–30% ~18–24% ~15–20% ~13–17% ~10–14%
Cutoff ~34–42% ~28–34% ~22–28% ~18–23% ~15–19%
Button ~52–62% ~42–52% ~35–45% ~30–38% ~25–32%
Small blind (vs
BB)

~70–85% ~58–72% ~50–65% ~45–58% ~38–50%

Two anchors to carry away from the matrix. First, a 15bb stack is only a notch tighter than 12bb,
and with a full big-blind ante in play push/fold territory creeps up toward 14–15bb (seeAnte effects
below). Second, a 6bb stack on the button or in the small blind is shoving so wide that the hands
you fold are a shorter list than the hands you jam; at that depth, against anyone but a pure calling
station, “is it a shove?” almost always answers itself.

Key idea

Memorise the shape and reasoning, not the exact cells. “Wider as I get shorter, wider as I get
later, tighter as more players can call me” lets you reconstruct a sensible range at the table.
A chart you half-remember and apply mechanically is more dangerous than a principle you
understand.
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35.4. Open-shoving vs min-raising

A recurring question at 12–20bb is whether to open-shove all-in or to min-raise (open to about 2–
2.2bb) andkeep chips behind. The answer dependsmostly on stackdepth andhowyour opponents
respond.

Reasons to open-shove:

• It maximises fold equity and removes all post-flop decisions, which is valuable when you are
uncomfortable playing flops or when opponents are tricky.

• It denies opponents the chance to flat-call and out-play you.
• At very short depths (≤10bb), shoving is often simply higher-EV than min-raising because

a min-raise commits a large fraction of your stack anyway and invites light 3-bet jams you
cannot profitably call.

Reasons to min-raise:

• At 13–20bb, min-raising lets you open awider, more profitable rangewhile risking only ~2bb,
then fold the worst hands to a re-jam.

• It keeps weaker hands in the pot from opponents who would fold to a shove but call a small
raise.

• It preserves the option to continue post-flop with the best part of your range.
• Against aggressive 3-bettors, however, min-raising with an 11–14bb stack puts you in the

miserable spot of facing a shove for not-quite-enough to fold but toomuch to call comfortably.
This is exactly the “awkward stack” zone, and many players resolve it by reverting to a pure
shove/fold strategy a couple of big blinds deeper than the textbook 10bb cutoff.

A practical heuristic: at 10bb or less, default to open-shove or fold. At 11–16bb, mix: min-raise
your stronger opens at full tables where you have fold equity post-flop, but be ready to open-shove
from late position and the blinds. Above 16–20bb you are leaving pure push/fold territory and
re-entering “normal” raise-and-play poker, which belongs to other chapters.

35.5. The re-steal / 3-bet jam

So far we have discussed shoving when it folds to you. The re-steal is shoving over the top of
someone else’s open-raise, and it is one of the most powerful weapons a 12–25bb stack possesses.
Late-position players open very wide (a button might open 45%+ of hands at a tournament table),
and that wide range folds to a re-jam a large share of the time.

The math mirrors the open-shove, but with two crucial differences: the pot already contains the
opener’s raise (more dead money to win), and you are up against a single, already-defined range
rather than the whole table.

Worked example. It is folded to a loose-aggressive cutoff who opens to 2.2bb with 25bb. You are in
the big blind with 14bb holding A♥5♥. The blinds are 0.5/1 with a 1bb ante, so before your action
the pot is roughly 2.2 (open) + 0.5 (SB) + 1 (your BB) + 1 (ante) = 4.7bb.
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• This CO opens about 40% of hands. Against a 14bb jam he will likely continue (call) with
only the top ~12–15%, the strong pairs and strong aces, folding the rest. Call it fold 65%.

• When called, A♥5♥ has about 35% equity against that strong calling range (the suited ace
holds up surprisingly well even against premiums, retaining flush and wheel/straight back-
up equity when it gets there). And before we are ever called, holding an ace blocks a chunk
of his AA/AK/AQ/AJ continuing combos, which is part of why he folds as often as he does.
Note, though, that against a calling range this tight A♥5♥ is behind every hand he continues
with. Its profit comes from fold equity and the blocker effect.

EV(jam) ≈ 0.65 × 4.7 + 0.35 × [ 0.35 × (pot when called) − 13 ]

When called, the pot is your 14bb + his 14bb call + 0.5bb (SB) + 1bb (ante) ≈ 29.5bb. Because
your own 1bb big blind is already sitting in that pot, the jam puts only the 13bb you have behind at
risk rather than the full 14bb, exactly as the calling section below risks 9bb more rather than 10bb.
(Subtracting the full 14bb while also crediting the full 4.7bb pot on a fold would double-count that
1bb blind.) So:

EV ≈ 0.65 × 4.7 + 0.35 × [ 0.35 × 29.5 − 13 ]
≈ 3.055 + 0.35 × [ 10.33 − 13 ]
≈ 3.055 + 0.35 × (−2.67)
≈ 3.055 − 0.94
≈ +2.1bb

A strongly profitable re-steal, driven again by the high fold frequency. Note the ideal re-steal hand:
A♥5♥ has a blocker (the ace makes it less likely the opener holds a strong ace and calls) and
reasonable equity the times it is called. Hands like A2s–A5s, KQ, and small-to-medium suited
aces are prime re-jams for exactly this reason: too weak to flat-call profitably out of position, but
excellent for fold-equity-driven jams.

Key idea

The best re-steal hands combine fold equity with blockers and back-up equity. Ax and Kx
hands block the opponent’s premium calling range while retaining a fighting chance when
called. This is why suited aces and offsuit broadways outperformmiddling suited connectors
as re-jams, even though the connectors have similar raw equity.

Common mistake

Re-stealing into a player who never folds to 3-bets. Before you jam over an open, you must
believe the opener can fold. A tight player who only opens 12% of hands is already at the top
of his range and will call your jam too often; re-stealing light against him simply burns chips.
Pick re-steal targets who open wide and fold to pressure, and leave the tight openers alone.
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35.6. Calling a shove, and how ICM tightens it

Calling an all-in is a different calculation. You now have zero fold equity: there is no way to win
uncontested, only at showdown. So your calling range is built purely on equity versus the shover’s
range, adjusted for the pot odds you are getting.

In raw chip terms, calling is often correct surprisingly wide. If a button shoves 10bb and you are
in the big blind getting good odds, you might profitably call with any pair, most aces, most kings,
and a swathe of suited and offsuit broadways reaching down to around Q9s / J9s, roughly the top
~40–45%. The pot odds below show why.

Work the pot odds explicitly. The button jams 10bb. You have already posted your 1bb big blind,
so calling costs you 9bb more. If you call, the pot becomes his 10bb + your 10bb + the 0.5bb SB +
1bb ante = 21.5bb, and you must win back that 9bb investment to break even:

required equity = (chips to call) / (pot after you call)
= 9 / 21.5
≈ 0.42 → about 42%

So in a pure chip-EV vacuum you can call any hand with at least ~42% equity against the button’s
shoving range (strip the ante out and the bar rises to 9/20.5 ≈ 44%). That is why calling looks so
wide on a chip-EV basis.

But tournaments are not played in raw chips. Enter ICM, the Independent Chip Model, which
converts chip stacks into real-money equity based on the payout structure. ICM’s central insight is
that tournament chips are worth less when youwin them andmore when you lose them: doubling
your stack does not double your prize equity, while busting takes you to zero. This asymmetry
makes calling all-ins, where you risk your tournament life, much more expensive than chip-EV
suggests.

The practical consequences:

• Calling ranges tighten dramatically near the bubble and at pay jumps. A call that is clearly
+chipEV can be sharply −$EV. On a money bubble, you might need 50%+ raw equity to
justify a call that chip-EV says is fine at 38%. Hands like AJ or 99 that snap-call in a chip-EV
vacuum become folds when busting means missing the money.

• The big stack’s shoves get wider; the medium stacks’ calls get tighter. A big stack can
pressure the table because medium stacks cannot afford to call and risk busting before the
short stacks. This is the source of the classic “big stack bully on the bubble” dynamic.

• Covered stacks fold; covering stacks pressure. If you cover your opponent (you have them
out-chipped), busting them is good for you and calling is cheaper. If they cover you, your
tournament life is at stake and you must tighten.

A reference calling chart. Unlike the open-shove charts, a calling range is keyed towho shoved and
from where, a single defined range rather than the whole table. The grid below assumes a ~10bb
open-shove and that you are closing the action in the big blind (so the chip-EV bar is the ~42% we
computed above). The chip-EV column is what those pot odds permit; the ICM column is roughly
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where you should land once real bust risk is on the table, such as a money bubble or a steep pay
jump. Notice how violently the right-hand column contracts against the left: that contraction is
ICM, made visible.

Shover (~10bb) Their shove range
Chip-EV BB call (~42%
bar) ICM / bubble call

UTG (full ring) ~12% ~9–11% (66+, ATs+,
AJo+, KQs)

~6–8% (99+, AQs+,
AKo)

Cutoff ~25% ~18–22% (22+, A8s+,
ATo+, KTs+, KQo, QJs)

~12–15% (77+, ATs+,
AJo+, KQs)

Button ~40% ~40–45% (22+, A2s+,
A7o+, K9s+, KTo+,
Q9s+, JTs)

~15–20% (66+, A9s+,
ATo+, KJs+, KQo)

Small blind ~55% ~48–55% (22+, A2s+,
A4o+, K7s+, K9o+,
Q9s+, J9s+, T9s)

~22–28% (44+, A7s+,
A9o+, KTs+, KJo+, QJs)

Read the calling chart against the open-shove charts above and you can size up almost any short-
stack confrontation: the shover picks his column from his own stack, you pick your row from his
seat.

Common mistake

Open-shoving and calling with the same range. Shoving ranges are wide because they earn
fold equity; calling ranges are narrow because they earn none and, under ICM, risk your
tournament life. Routinely youmight shove the top 40% from the button but only call a button
shove with the top 15–20% from the big blind once ICM and bust risk are factored in (versus
roughly the top 40–45% in a pure chip-EV vacuum). Conflating the two is one of the most
expensive errors in tournament poker.

ICM is a deep topic in its own right, and a dedicated treatment belongs to the tournament-specific
chapters. For short-stack purposes, internalise this: shove wide, call tight, and tighten your calls
further as the money and pay jumps approach.

35.7. Ante effects on shove width

Antes widen everything. When every player (or the big blind, in a big-blind-ante format) posts
an ante, there is more dead money in the middle relative to the cost of stealing it. That improves
the risk-reward of every shove.

Recall the open-shove EV formula: the first term is f × (dead money). Antes inflate the dead
money. With 0.5/1 blinds and no ante, only 1.5bb sits in the middle. Add a 1bb big-blind ante and
now 2.5bb is dead, a 67% increase in the prize you collect every time everyone folds. That extra
dead money pushes marginal shoves from break-even into clearly profitable, and it widens Nash
ranges noticeably.
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Rules of thumb in ante-rich structures (most modern tournaments use a big-blind ante):

• Open-shove and re-steal ranges widen by a meaningful margin compared to no-ante charts,
often several percentage points, more in late position.

• The effective stack at which “push/fold” begins creeps up: with a full ante in play, 14–15bb
often plays like 12bb didwithout antes, because the bigger potmakes shovingmore attractive
relative to small-ball.

• Stealing the blinds-and-antes becomes the dominant chip-accumulation strategy for short
stacks. Surviving by folding while the antes erode your stack is a losing plan; you must put
your stack in to fight for that growing dead pot.

Key idea

More dead money means more reasons to shove. When antes kick in, do not keep using your
no-ante instincts; recalibrate wider. The pot you win uncontested is bigger, so the bar for a
profitable shove drops.

35.8. A fully worked decision

Let us put the whole framework together in one hand.

Setup. Mid-stage of a tournament, 9-handed, blinds 400/800 with an 800 big-blind ante. You have
9,600 chips, exactly 12bb. It folds to you in the cutoff with K♠J♠.

Step 1: Identify the phase. At 12bb with antes, you are squarely in push/fold territory. A min-
raise to 1,600 would commit about a sixth of your stack (~17%) and invite re-jams you would hate
to face. Open-shove or fold are the live options.

Step 2: Dead money. In the middle: 400 (SB) + 800 (BB) + 800 (ante) = 2,000 chips = 2.5bb. That
is the prize when everyone folds.

Step 3: Fold equity. Three players remain behind (button, SB, BB). Against competent opponents,
a 12bb cutoff jam gets through a healthymajority of the time; suppose collectively they fold around
72% (f = 0.72). K♠J♠ is well inside a standard 12bb cutoff shoving range (roughly the top 22–
28%), so this is a textbook profitable shove on fold equity alone.

Step 4: Equitywhen called. The calling rangewill be strong-ish: pairs, big aces, KQ,AJo+. Against
that, K♠J♠ holds roughly 36–40% equity. It is dominated by AK and AJ but is live against pairs
below kings and crushes the weaker calls.

Step 5: Combine. With f = 0.72, a 2.5bb dead pot, and ~38% equity when called into a ~25bb pot,
the shove clears comfortably positive, by the same arithmetic as our earlier examples.

Step 6: Adjust for reads. If the big blind is a calling station who defends 45% of hands against
shoves, drop f, recompute, and you will find K♠J♠ is now thin; consider tightening toward KQ
and ATo+. If instead the players behind are tight regs protecting a min-cash, fold equity rises, ICM
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makes them call even tighter, and you can shove K♠J♠, plus plenty of weaker hands, with total
confidence.

Decision: open-shove all-in for 12bb. Standard, profitable, and exactly the kind of low-variance
chip accumulation that keeps a short stack alive.

Drill

Pull up a free Nash/ICM tool (HoldemResources Calculator and ICMIZER both offer limited
free use; many training sites publish static push/fold charts). For one week, before each ses-
sion, study the 8bb, 10bb, and 12bb open-shove ranges from UTG, the cutoff, the button, and
the small blind. Then run these table-side reps:

1. Deal yourself a random hand and a random position. State out loud: shove or fold at
10bb, folded to you?

2. Now change one variable — add a calling station in the blinds. Does your answer
change? Why?

3. Repeat for a re-steal: a loose button opens, you have 13bb in the BB. Which hands jam?
Confirm that your jamming range is built fromblocker-heavy hands (Ax, Kx) plus pairs,
not random suited connectors.

Do twenty reps a day. Within two weeks the correct shoves will be automatic, and you will
have removed guesswork from the single highest-leverage phase of every tournament you
play.

35.9. Summary

Short-stack play rewards discipline and arithmetic over creativity. The core lessons:

• Below ~15bb, collapse your strategy toward push or fold; below ~10bb make it nearly pure.
• Fold equity is the engine: most short-stack profit comes from hands everyone folds to, not

from showdowns.
• Shove wider as you get shorter and later, tighter as more players can call.
• The re-steal punishes wide late-position openers; choose blocker-rich hands (suited aces,

offsuit broadways) and target opponents who fold to 3-bets.
• Calling is not shoving. You have no fold equity when you call, so call far tighter than you

shove, and tighten further as ICM, the bubble, and pay jumps raise the cost of busting.
• Antes widen everything. More deadmoney lowers the bar for a profitable shove; recalibrate

your ranges upward whenever antes are in play.

Master this phase and youwill routinely out-chip players who are technically stronger when stacks
are deep, because the short-stack battle, fought correctly hand after hand, is where tournaments
are decided.
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The final table is where months of grind and hours of focus get cashed in, or thrown away in a
single misjudged shove. It is also where the math of the game changes most dramatically. Up to
this point you have been able to think mostly in terms of chips: a chip won is worth roughly a
chip lost, so you can lean on raw equity and pot odds. At the final table that assumption collapses.
The money jumps between finishing positions are enormous, your stack is now a claim on a prize
pool rather than a simple count of chips, and survival itself acquires real monetary value. This
chapter is about playing that endgame correctly: the ICM-driven dynamics of the final table, how
to pressure and how to fold, deal-making, and finally the world of heads-up play, where you fight
one opponent for the title.

By the end of this chapter you will be able to adjust your shoving, calling, and deal-making at a final table
for ICM pressure, and play an aggressive, opponent-aware heads-up match.

36.1. The chip is no longer king: ICM in plain language

Every payout structure pays more for higher finishes, but never proportionally to chips. A typi-
cal nine-handed final table might pay the winner 25-30% of the prize pool and ninth place 2-3%.
Because the prize jumps are front-loaded, each additional chip you win is worth less than the
previous one, and each chip you lose hurts more than the last one you won. This is the entire
reason ICM exists.

ICM (the Independent Chip Model) is a method for converting a stack of tournament chips into
a real-money expectation, given the remaining payouts and everyone’s stack sizes. You do not
need to compute it by hand at the table; tools like ICMIZER, HoldemResources Calculator (HRC),
and the ICM solvers built into PioSOLVER-style products do it for you in study. But you must
internalize what it means:

• Chips you can lose are worth more than chips you can win. Doubling your stack does not
double your equity in the prize pool; busting costs you everything. This asymmetry makes
you want to avoid marginal all-ins, especially as the caller.

• Survival has value independent of chips. If three short stacks are about to bust, simply
folding into the next pay jump can be worth more than a thin +chipEV gamble.

• Your risk tolerance depends on everyone’s stack, not just yours. The same hand can be a
clear shove with one stack distribution and a clear fold with another.
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Key idea

ICM turns “how many chips do I win?” into “how much money do I win, and how often do
I lose the money I already have a claim to?” The practical effect is that calling ranges tighten
far more than shoving ranges, andmedium stacks become themost risk-averse players at the
table. Everything in this chapter flows from those two facts.

36.1.1. Risk premium: the number you feel but never see

The cleanest way to carry ICM in your head is the concept of risk premium. In a pure chip-EV
spot (a winner-take-all sit-and-go, where only first pays so chip value is exactly linear, or the early
stages of a tournament where ICM effects are still negligible), you can call an all-in whenever your
equity beats the pot odds, often around 35-40% equity for a typical shove. Under ICM you need
more equity than the chip-odds say, and the extra you need is the risk premium.

Risk premiums are situational, and people routinely under-estimate them. Amild spot, say a flatter
pay structure or a shallow table, might carry a premium of only 8-12 points, meaning a hand you’d
happily stack off with for chips (say 42% equity) becomes a fold because you actually need ~50-
54%. The steepest final tables run far hotter: with deep pay jumps and several short stacks lurking
below you, the premium against a covering stack routinely reaches 15-25 points or more, so a
hand that is a chip-EV coin flip can require 65-70% equity to stack off (the worked example later
in this chapter lands on ~68%). When you cover a shorter stack and you are the aggressor putting
them at risk, your premium is small or even negative, so you get to apply pressure cheaply. This
asymmetry is the engine of final-table strategy: shove relentlessly when others must fear busting,
and call cautiously when busting hurts you.

36.1.2. What ICM leaves out

ICM is a model, not gospel, and the strongest final-table players keep its two blind spots in view.

• It assumes equal skill. Standard ICM splits the prize pool as if every remaining player were
an identical, average opponent. If you are clearly the best player left (and deep enough to
actually use that edge) your real equity is higher than your ICM number, which is why a top
player can correctly decline an otherwise-fair ICMdeal; if you are theweakest and short, your
real equity is lower, so taking the deal is a gift.

• It ignores future blinds and position. Basic (Malmuth–Harville) ICM looks only at the
current chip counts and the payouts; it has no idea who is about to post. But a stack that
must fire the small blind, the big blind, and an ante before it sees a free hand has less real
equity than raw ICM credits it, and a player already sitting in the blinds is worse off than
the same stack on the button. This is precisely why advanced study tools go beyond one-
shot ICM to Future Game Simulation (FGS, also called ICM-with-future-blinds), which
simulates several orbits forward so the model can price in the blind pressure a short stack
is genuinely facing. The practical upshot: when you are short and about to post, you are a
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touchmore desperate than a frozen ICM snapshot suggests. Shove a little wider, and don’t let
a comfortable-looking ICM number talk you out of your last shot at fold equity.

36.2. Reading the stack distribution

Before any hand, photograph the table in your mind. Final tables are not nine equal players; they
are big stacks, medium stacks, and short stacks, and each archetype plays differently.

Archetype Typical size ICM posture How to attack them

Big stack covers most/all Lowest risk premium;
can pressure everyone

Avoid bloating pots
without a hand; don’t
bluff-shove into them

Medium stack comfortable but
coverable

Highest risk aversion;
“stuck in the middle”

Relentless light
pressure; they over-fold

Short stack < ~12-15 bb Has little to lose;
jam-or-fold

Call wider vs them, but
respect their
nothing-to-lose shoves

36.2.1. The big stack: bully, but with discipline

If you are the chip leader, you hold the whip. You cover everyone, so your own risk premium is
low, while every medium stack that tangles with you risks elimination on a real pay jump. Open
more pots, attack limpers, and three-bet the medium stacks who are trying to fold their way up the
ladder. But disciplinematters: do not surrender your lead by calling other big stacks’ all-ins lightly,
and do not bluff into the desperate short stack who is looking for any two cards to gamble.

36.2.2. The medium stack: the trap of “folding into the money”

The medium stack is the most ICM-pained seat at the table, comfortable enough to fear busting yet
short enough to be coverable. The natural human instinct is to tighten up and ladder. That instinct
is correct defensively but ruinous if it becomes passivity. The winning medium-stack approach is
selective aggression as the first-in raiser (the first player to voluntarily enter the pot), where you
put others to a decision, while folding far more than feels comfortable when facing aggression,
where your own tournament life is on the line.

36.2.3. The short stack: clarity through desperation

Under roughly 12-15 big blinds you are in push-fold territory, and paradoxically this is the easiest
seat to play well because the decision tree collapses to jam or fold. Your risk premium is low,
since you have little ICM equity left to protect, so you can shove a wide, mathematically-driven
range. Use a push-fold chart (memorize the Nash equilibrium ranges, then adjust) and apply it.
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The danger is not shoving too wide; it is limping along, blinding out, and letting your fold equity
evaporate.

Final tables almost always carry antes, and that deadmoney is thewhole reason these ranges run so
wide: every ante in the pot is extra reward for a steal that gets through. With themodern big-blind
ante (one player posts an ante equal to a full big blind), a 10 bb open-shove that wins uncontested
picks up the small blind (0.5 bb) + big blind (1 bb) + ante (1 bb) = 2.5 bb, a 25% boost to your
stack. In an old-style structure with no antes the same uncontested shove wins only 1.5 bb (about
15%), so your shoving range should be correspondingly tighter. Either way, take the free chips.

A push-fold chart is only useful if you have one in your head, so here is a representative first-in
open-shove range at ~10 bb (folded to you, big-blind ante in play). Widen it as positions are
removed at a short final table; tighten it as your risk premium climbs:

Position (first in, ~10 bb) Approx. range Anchor hands

Early (UTG, full table) ~12% 22+, A8s+, ATo+, KJs+, KQo
Middle / Cutoff ~20% 22+, A2s+, A7o+, K9s+, KJo+,

QTs+, JTs
Button ~45% any pair, any ace, K2s+, K5o+,

Q5s+, Q8o+, J6s+, J9o+, T7s+,
T9o, 96s+, 86s+, 75s+, 65s, 54s

Small blind (folded to) ~55% any pair, any ace, any king, Q2s+,
Q7o+, J4s+, J8o+, T5s+, T8o+,
95s+, 97o+, 85s+, 74s+, 64s+,
53s+

These are starting points only: shorten every rangewhen an opponent behind covers you on a steep
pay jump (the dead money matters more than the marginal hand). When the table is five-handed,
the button and small-blind rows above are roughly your cutoff and button.

Common mistake

The single most expensive final-table error is calling off too wide as a medium stack. Players
see A♠J♦ or 9♥9♣ and “know” they’re ahead of a shoving range, so they call, ignoring
that ICM may require 55-60% equity to make calling correct, equity those hands rarely have
against a sane jam. When in doubt at the final table, be the shover, not the caller. Folding a hand
that is +chipEV to call is routinely +$EV.

36.3. Exploiting the fearful: where final-table money is made

GTO/ICM solver play tells you the unexploitable baseline. The real money comes from exploit-
ing opponents who are even more risk-averse than ICM demands, and at final tables most are.
Recreational players and many regs over-fold horribly when their tournament life is at stake.

Concrete adjustments:
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1. Widen your first-in shoves and steals against tight medium stacks. If the players behind
you are laddering, your fold equity is enormous. With 18 bb on the button and two nitty
mediums in the blinds, you can open or shove a range far wider than any chart suggests,
because they’re folding everything but premiums.

2. Three-bet shove light over medium-stack opens. A 25 bb player who opens and then has to
call your 15 bb jam off a real pay jump is in agony. YourA♠5♠ or K♣T♣ reshove is profitable
through fold equity alone.

3. Stop bluffing the calling stations and the desperate. Exploitation cuts both ways: the short
stack with 6 bb has no fold equity to give you and will call with any ace. The big stack who
doesn’t care about the pay jump won’t fold either. Aim your aggression at the players with
the most to lose.

4. Attack the bubble of every pay jump, not just the money bubble. When the table goes
from five-handed to four-handed there’s often a meaningful jump; the same fear dynamics
reappear in miniature. Ride each one.

36.4. Ladder awareness and the pay-jump map

“Laddering” means moving up the payout ladder as others bust, capturing pay jumps without
winning a single all-in. It is a legitimate and sometimes optimal strategy, but only when the stack
distribution supports it. The trigger is simple: are there players shorter than you who are likely
to bust soon?

• If you are a medium stack and two players have 3-4 bb, tightening up to outlast them can be
worth a full pay jump. Wait.

• If you are the shortest stack, laddering is not available to you, since you cannot outlast yourself.
You must accumulate or you blind out. Get aggressive.

• If everyone is deep and healthy with no imminent bust-outs, there is nothing to ladder into;
revert to accumulating chips, because the only way to reach the top prizes is to actually win
pots.

The mistake is laddering on autopilot when no one is about to bust.

36.5. Deal-making: the basics

When play gets short (often three to five players) and stacks are deep relative to the blinds, players
frequently discuss a deal to divvy up the remaining prize money rather than gamble it out. This
is normal and, done right, reduces your variance for free. Most casinos and online sites will pause
the clock and facilitate.

There are three distinct methods, and they are not synonyms; confusing them costs real money at
the table:

• Even chop: Everyone takes an equal share of the remaining money. Only fair when stacks
are roughly equal; the chip leader should never accept this.
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• Chip-chop: Each player first locks up the smallest remaining payout, and the rest of the prize
pool is then split in direct proportion to current chip counts. Because it credits chips linearly
(a chip is a chip), it over-rewards the chip leader relative to true equity. If you are the big
stack, this is the method to push for: it pays youmore than your ICM share, precisely because
it ignores the diminishing value of a towering stack.

• ICM chop: Each player’s share is computed by ICM, which discounts the leader’s chips for
their diminishing real-money value and credits the shorter stacks for their survival value.
This is the fairest of the three methods, though as a one-shot model it still assumes equal
skill and ignores who is next to post the blinds, so treat its figure as a strong reference rather
than the lastword (see “What ICM leaves out” above). It is themethod the short andmedium
stacks should insist on, because it pays themmore than a chip-chopwould. Most tournament
software (and the floor’s laptop) computes it in seconds.

Practical guidance:

1. Always set asidemoney to play for. Apure chop kills the incentive to play; standard practice
is to leave the trophy plus some cash (e.g., the gap to first) on the table and play it out.

2. Know your ICM number before you negotiate. It is your reference point. If you’re a short
or medium stack, your ICM share is your walk-away floor: never accept less, because a chip-
chop pays you less than ICM. If you’re the chip leader, your ICM number is the floor and
your chip-chop number is the ceiling, and the real negotiation happens in that band. Only
trade dollars below your ICM share for variance reduction you genuinely want.

3. Factor in skill edge. ICM assumes equal skill (see “What ICM leaves out”). If you are clearly
the best player left and deep-stacked, youmaydecline a fair ICMdeal because your real equity
exceeds it; if you’re the weakest and short, take the deal.

4. Read the room and the rule set. Online, deals are often ICM-locked by the software. Live,
it’s a negotiation; politeness and a quick, confident grasp of the numbers win you dollars.

Drill

Pull up a free ICM calculator (HRC, ICMIZER, or any web ICM tool). Enter a five-handed
final table with stacks of 40, 30, 18, 12, and 8 bb and a real-money payout structure of your last
tournament. Note each player’s ICMdollar equity. Now: (a)which player has the highest risk
premium, and (b) for the 18 bb stack, estimate howmuchmore than chip-EV equity they need
to call a shove from the 40 bb big stack. Repeat with the stacks flattened to 30/24/22/18/16
and watch the risk premiums shrink. This builds the intuition you’ll use at the table when
you can’t run the software.

36.6. Worked example: a medium-stack ICM decision

Setup. Five-handed. Payouts: 1st $10,000, 2nd $6,200, 3rd $4,000, 4th $2,800, 5th $2,000. Blinds
2,000/4,000 with a big-blind ante. The stacks:

• Chip leader, on the button: 380,000 (95 bb)
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• You, in the small blind: 96,000 (24 bb), second in chips
• Big blind, directly behind you: 88,000 (22 bb)
• Two folded seats (the cutoff and UTG): 60,000 (15 bb) and 44,000 (11 bb)

Notice the structure of the table before a card is dealt: you are second in chips but you have three
shorter stacks (22 bb, 15 bb, 11 bb) who can bust before you do. That is the single strongest reason
for caution here: every one of those bust-outs is a pay jump you collect just by surviving, so your
ladder equity, and therefore your risk premium, is high.

The action: it folds to the chip-leader button, who opens to 9,000 (2.25 bb). The 11 bb and 15 bb
stacks have already folded. It is on you in the small blind withA♠J♦, and only the 22 bb big blind
is left to act behind you.

The naive read. “A♠J♦, heads-up against a wide button-stealing range from the chip leader, I’m
way ahead of his opening range, so I should three-bet or at least call and play a pot.”

The ICM-corrected read. Walk through it:

1. Who has the most to lose? You do, relative to the chip leader. He covers you almost four to
one. If you three-bet and stack off, you are risking your entire tournament, and a real pay
jump from 5th ($2,000) up toward 3rd or 2nd, on a hand that is good but not great.

2. What’s your risk premium, and what does a stack-off actually need? Run your 96,000
through ICMwith these payouts and stacks and it isworth about $4,837. Double up to 192,000
and you’d be worth about $6,154; bust in 5th and you collect $2,000. So getting all-in to flip a
coin risks dropping to $2,000 to climb only to $6,154: the downside dwarfs the upside. Your
even-money break-even equity is (4,837 − 2,000)/(6,154 − 2,000) = 2,837/4,154 ≈ 68.3%, an
~18-point risk premium over the ~50% chip-EV break-even for a stack-off of this size. That
68% is the threshold for the player closing the action (the caller, who has no fold equity); as
the shover, a fold-equity branch lowers what you actually need, as step 3 shows.

3. What is A♠J♦ actually worth, and does fold equity rescue a jam? Against the chip leader’s
wide opening range (he’s stealing the button with something like the top half of all hands),
A♠J♦ is a ~60% favorite, which is exactly why three-betting feels automatic. But equity-
when-all-in is the wrong number, because the leader does not stack off his trash against a 24
bb shove. When you jam, he folds the weak two-thirds of his opens and continues only with
the range that beats or flips with you, the bigger aces, broadways, and pairs, against which
A♠J♦ is only about 35-42%. So evaluate the jam as two branches. The fold-equity branch:
he folds and you scoop the 2.25 bb open plus the blinds and ante. The called branch: you’re
racing at ~40% when you need ~68%. The trouble is that a 24 bb shove is huge relative to his
2.25 bb steal, so his folding range is too thin to carry the play: there is not enough fold equity
to offset a called branch this far underwater, and the jam comes out clearly -$EV even though
it is roughly chip-EV-neutral.

4. What about three-bet non-all-in? Out of position with 24 bb against a 95 bb stack, a non-jam
three-bet bloats the pot and invites the chip leader (who has the lowest risk premium at the
table) to apply pressure back with his entire range. You’ll frequently face a four-bet shove
and be forced into exactly the marginal stack-off you wanted to avoid.

5. The disciplined line. Flat-call or fold. Calling to see a flop out of position is loose here; against
a chip leader who will barrel, the cleanest high-EV play is often to fold A♠J♦ preflop and
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wait for a spotwhere you are the one applyingpressure, ideally first-in against the laddering
medium stacks, where your fold equity is highest. If you do continue, a small flat and a plan
to give up on bad boards is acceptable, but never let this hand become your stack-off.

The lesson. Stacking off A♠J♦ here is roughly a chip-EV wash and a clear dollar loss at the same
time, a textbook ICM trap. The chip leader is opening wide precisely because he knows your ~18-
point risk premium forces you off marginal hands. Don’t take the bait; reload your aggression for
spots where you hold the ICM whip.

36.7. Transitioning to heads-up

Win enough of those spots and you reach heads-up, the last two players fighting for the title. Ev-
erything you know about full-ring or even six-max poker gets turned up to maximum. Heads-up
is its own discipline, and many otherwise-strong tournament players are weakest right here.

36.7.1. Ranges explode

With only two players and forced blinds every single hand, folding is expensive and aggression
is mandatory. You post a blind every hand; passivity bleeds you dry. Some anchors:

• The button (SB) in heads-up acts first preflop but last postflop, an enormous positional
edge. You should be raising or limping a very wide range from the button, frequently 80-
100% of hands when stacks and opponent allow, because position, the fact that you’ve al-
ready posted the small blind (so continuing is cheap), and the big blind’s forced bet you’re
attacking together make most hands profitable to play. (Remember that you post the small
blind yourself, so the deadmoney you’re chasing is the big blind, not your own posted chips.)

• The big blind defends extremely wide, often 60-70%+ against a min-raise, because you’re
getting a great price closing the action and you have a hand-reading edge postflop if you’re
sharp. Folding the big blind too much is the single biggest heads-up leak.

• Hand values shift. Any ace, any king, any pair, suited connectors, and most suited gappers
go way up. A hand like K♠4♥ is a routine button raise; 7♥5♥ is a happy call from the big
blind. Top pair is a monster; even middle pair is often worth stacking off shallow.

36.7.2. Button vs big blind: the core battle

Heads-up is fundamentally a fight over the blinds, hand after hand. The button’s job is to steal
relentlessly and realize its positional edge postflop. The big blind’s job is to defend wide and
counter-attack, denying the button a free roll over its weak holdings.

• As the button, mix raising and (against some opponents) limping. A small open (2-2.5 bb,
or min-raise) keeps your risk low and your range uncapped, meaning it can still contain your
strongest hands. Continuation-bet thoughtfully: heads-up boards connect with the caller’s
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wide range often, so you cannot fire every flop. Pick boards and runouts that favor your
range.

• As the big blind, three-bet aggressively to punish a button that opens too wide, both for
value and as a bluff with hands that flop poorly but have blockers (e.g., A♠2♥, K♦5♦).
Check-raise flops more than you would full-ring; the button is c-betting light and you must
make him pay.

36.7.3. Adjust to one human, fast

Heads-up is the purest “play the player” environment in poker, because there is only one player
and you see every hand they play. Sample sizes accumulate fast; a few orbits and you have a real
read. Hunt for the pattern:

• Does he fold his big blind too much? Raise every button, relentlessly, until he adjusts.
• Does he call down too light? Stop bluffing, value-bet thinner, and let him pay you off.
• Does he c-bet 100% of flops as the button? Check-raise him off the air; float and take it away

on the turn.
• Does he only raise with the goods? Over-fold to his aggression and steal everywhere else.

The player who adjusts one step faster wins the heads-up match. Constantly ask “what is my
opponent doing too much of?” and do the thing that punishes it. When he counter-adjusts, move
again.

Key idea

Heads-up rewards relentless, position-aware aggression plus rapid opponent-modeling. Raise
the button by default, defend the big blind wide, and treat every orbit as new data on your
single opponent. The match is usually decided not by who gets better cards but by who
exploits the other’s tendencies one level faster.

36.7.4. Blind-vs-blind warfare and stack depth

How aggressively you play depends heavily on the effective stack, the smaller of the two stacks,
since that caps how much either player can win or lose:

• Deep (40 bb+): Postflop skill dominates. Play more pots, win them after the flop, and use
your positional edge on the button to grind small edges. Avoid huge preflop all-ins without
premium holdings, since there’s too much play left to gamble.

• Medium (15-40 bb): A blend of three-bet/four-bet pressure and postflop play. Resteal
lighter, four-bet jam wider, and pick up uncontested pots.

• Shallow (under ~12-15 bb): Push-fold reasserts itself, but with heads-up ranges, which are
dramatically wider than full-ring. The button can profitably jam themajority of hands at 8-10
bb, and the big blind calls very wide, often any ace, most kings, most pairs, and many suited
hands. Know the heads-up Nash push-fold ranges cold; this is where titles are won and lost.
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A compact reference for ~10 bb effective, heads-up (button open-shoves or folds; big blind calls
or folds):

~10 bb heads-up Approx. range What it looks like

Button (SB) open-jam ~60% 22+, any ace, any king,
Q2s+/Q5o+, J2s+/J7o+,
T5s+/T8o+, 95s+, 97o+, 84s+,
87o, 74s+, 63s+, 53s+, 43s

Big blind call vs jam ~40% 22+, any ace, K2s+/K5o+,
Q6s+/Q9o+, J8s+/JTo, T8s+, 98s

At 10 bb the button shoves roughly the top 60% of hands and folds only theworst offsuit junk, while
the big blind calls the top ~40%: any ace, most kings, every pair, and the stronger suited hands.
As the stack gets shorter (6-8 bb) both ranges widen further toward “any two for the button, any
reasonable hand for the call”; as it gets deeper (12-15 bb) both tighten and limping or raising re-
enters the button’s toolkit. Memorize the 10 bb anchors and interpolate.

36.7.5. Closing it out

The final hand of a tournament has a strange gravity: players tighten up from nerves, or spew from
impatience, neither of which is correct. To close out a heads-up match:

1. Keep applying pressure. Don’t suddenly play scared when you have the lead; that hands
the short stack room to double. Maintain the aggression that got you there.

2. Mind the stack ratio over your emotions. If you have a 4:1 chip lead, you can afford to apply
maximum pressure and let variance work for you, since every uncontested pot grinds him
closer to zero. If you’re the short stack, find your spot and get it in with the math on your
side; don’t blind away your fold equity waiting for aces.

3. Stay disciplined on the call-offs. Even heads-up, where there’s no further ICM (it’s ef-
fectively winner-take-most between two payouts), the gap between 1st and 2nd is still real
money. Don’t punt your stack on a hero call when patient aggression is grinding him down
anyway.

4. Expect variance and accept it. You can play a flawless heads-up match and lose to a two-
outer on the final hand. Detach from the single result. Your job is to make each decision
+EV; the trophy follows over the long run.

Common mistake

Going passive when you reach heads-up with the chip lead. Players grind through a brutal
final table, finally get heads-up ahead, and then start min-defending and check-folding, terri-
fied of losing the lead. This squanders the single biggest edge in poker (a chip lead heads-up)
and lets a short stack climb back into the match for free. The correct posture with a lead is
more pressure, not less: make your opponent risk his tournament life on every marginal spot
while you risk only a fraction of yours.
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Drill

Play (or replay) twenty heads-up hands against a single opponent: a study partner, a bot, or
hand histories from your last final table. For each hand, before the flop, write one sentence:
“My opponent does ___ too much; therefore I will ___.” Force yourself to name a tendency
and a counter every single hand, even on small samples. After twenty hands, review how
many of your reads held up and how quickly you correctly identified the exploit. This trains
the rapid opponent-modeling muscle that decides heads-up matches, the skill of turning a
handful of hands into an actionable plan.

36.8. Summary

The final table and heads-up arewhere tournament edges compound andwheremost players leave
money on the table. Internalize these pillars:

• Chips ≠ money. ICM means the chips you can lose are worth more than the chips you can
win. Calling ranges tighten; survival has value.

• Be the shover, not the caller. Apply pressure where opponents fear busting, especially
against laddering medium stacks, and fold marginal hands when your tournament life is at
stake.

• Read the stack distribution every hand. Big stacks bully, medium stacks suffer, short stacks
jam. Know which you are and play that role.

• Ladder when there are bust-outs to ladder into; accumulate when there aren’t. Don’t fold
on autopilot.

• Know your ICM number before you deal. Push for a chip-chop when you’re the big stack
(it pays the leader more than ICM) and an ICM chop when you’re short or medium; never
accept less than your ICM share unless you’re buying variance reduction you want.

• Heads-up is maximum aggression plus rapid adjustment. Raise the button, defend the big
blind wide, model your single opponent fast, and keep the pressure on to close it out.

Master these, and the deepest, highest-leverage stages of a tournament, the ones that determine
whether you min-cash or take home the trophy, become your greatest strength rather than your
most expensive weakness.
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37. Cash Strategy by Stack Depth

After this chapter you will be able to read effective stack depth at the table and adjust your preflop and postflop
decisions to it, knowing when a hand is worth stacking off, set-mining, or pot-controlling.

Two players sit down with A♠K♦. One has 40 big blinds in front of them; the other has 250. The
cards are identical, but the strategic object (what the hand can do, what it isworth, how it should be
played) is completely different. That is the central truth of this chapter: effective stack depth is one
of the most important variables at the table, and adjusting to it correctly separates competent
players from the field.

The term that matters is effective stack, the smaller of the two stacks in any given pot, because that
is the maximum either player can win or lose. If you cover the table with 300bb but the only caller
of your raise has 45bb, you are playing a 45bb pot. Gauge depth from the relevant opponent rather
than your own chip count.

We use 100bb as the baseline and treat everything else as a deviation from it. How does correct
strategy change as the stacks get deeper, and as they get shorter?

37.1. Why Depth Changes Everything: SPR and Implied Odds

Two concepts explain most of it. Internalize them and most depth adjustments become obvious.

Stack-to-pot ratio (SPR) is the effective stack remaining divided by the size of the pot, measured
at the moment a flop is dealt. It tells you how committed you are. A low SPR (say 1–3) means the
stacks are shallow relative to the pot, so one-pair hands and overpairs are happy to get all-in. A
high SPR (say 8–15+) leaves a great deal of money behind, so a single pair is fragile and the nuts
is king.

Here is the relationship that ties SPR to depth. In a single-raised pot (SRP: one raise and a call
before the flop), deeper stacks produce higher SPRs and shorter stacks produce lower SPRs:

Effective stack
Pot after a standard SRP (BTN
2.5bb, BB call) Approx. flop SPR

40bb ~5.5bb ~7
100bb ~5.5bb ~17
200bb ~5.5bb ~35

Even a 40bb single-raised pot sits at SPR ~7, far from a commit spot, but that only holds while
the preflop pot stays small (limps or small raises). In practice short stacks 3-bet and 4-bet, which
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balloons the preflop pot and collapses the postflop SPR toward stack-off territory. At 200bb the
same 3-bet barely dents the stack, leaving deep, maneuverable play. The mechanism matters more
than the exact number: your preflop pot-building has a much bigger relative effect when you are short, and
that drives everything below.

Implied odds, the second pillar, are the money you expect to win on later streets when you hit a
hidden, powerful hand. A set, a well-disguised straight, or the nut flush realizes its value only if
there is money behind to be won. Deep stacks inflate implied odds; short stacks gut them, which
is why set-mining and suited connectors thrive deep and wither short.

Key idea

Depth changes the shape of value, not just the amount. Deeper stacks give the distribution
of outcomes fatter tails: the nuts wins more, but second-best loses more too. That is why
position, the nut advantage, and disguise rise in value as stacks get deeper, and why raw
equity and willingness to stack off rise as stacks get shorter.

37.2. The 100bb Baseline

At 100bb effective, in a 2.5bb-open single-raised pot, you reach the flop with an SPR around 4–6
in 3-bet pots and 13–17 in flat pots. That low 3-bet-pot SPR is why overpairs and top pair commit
muchmore readily in 3-bet pots than in single-raised pots at the same depth: at SPR ~4 an overpair
is close to committed the moment the flop arrives, while at SPR ~15 in a flat pot it still has room
to fold. This is the depth at which standard charts are built; open ranges, 3-bet ranges, and c-bet
(continuation-bet, the preflop raiser’s flop bet) strategies in most trainingmaterial assume roughly
100bb. At this depth:

• A top-pair-good-kicker hand is strong but not automatically stack-off worthy on a single-
raised board.

• Overpairs want to get in stacks but can be put to uncomfortable decisions by the river.
• Set-mining is profitable but only modestly so. The classic guideline: call a raise to set-mine

onlywhen the effective stack is roughly 10–15x the size of the call, because you flop a set only
about 1 in 8.5 times and need implied odds to cover themisses. 100bb clears this comfortably;
against a 2.5–3bb open the effective stack is ~33–39x the call, two to three times the threshold.
It stays merely “marginal” here for a different reason, the binary nature of low pairs: when
you miss, the usual case, you have almost no equity and fold, so the proposition lives or dies
on the rare times you hit and how much you can extract.

• Suited connectors and suited gappers are playable for their flop equity and implied odds,
especially in position.

Everything that follows is a delta from this picture.
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37.3. Deep Stacks (200bb+): The Realm of Implied Odds

Deep-stacked cash play, common in soft live games, straddled tables, and certain online formats,
rewards patience, position, and the nuts. When effective stacks climb to 200bb and beyond, the
following shifts occur.

37.3.1. Implied odds rise, so speculative hands gain

The hands that win big multi-street pots gain value: small pairs that flop sets, suited connectors
that make straights and flushes, and suited aces that make the nut flush. The reward for hitting is
now enormous relative to the price of seeing a flop. A set that wins 30bb at 100bb depth might win
150bb+ at 250bb depth, and at 250bb you can profitably call a larger raise with 2♥2♦ because the
implied odds dwarf the call. The reverse-implied-odds hands, the ones that flop second-best and
pay off, become more dangerous.

Multiway pots amplify all of this, and they are the typical deep-live context. The soft, deep
games where these stacks occur are frequently three- and four-handed to the flop, and every extra
player multiplies the implied odds for a hand that makes the nuts. This is the real engine behind
deep set-mining and suited connectors: a 2♥2♦ or 7♥6♥ that is borderline heads-up becomes
a clear call when three opponents are already in. Multiway also reverses the math for non-nut
holdings: a second-best flush or the low end of a straight is far more likely to be beaten when
several ranges are still live, so the wider the pot, the more sharply value concentrates in the nuts.

37.3.2. Position becomes more valuable

Position is worth more the deeper you go, because more streets and more money flow through
the informational advantage of acting last. Deep, the in-position (IP) player can control pot size,
realize equity, and apply maximum pressure on the river, the street where the most money moves.
Tighten up out of position (OOP) and widen in position as stacks deepen. A button flat with
8♠7♠ that is marginal at 100bb becomes attractive at 250bb; the same hand from under the gun
does not improve nearly as much.

37.3.3. Nut hands and the nut advantage soar

At high SPR, one pair is just one pair. The hands that can stack a 200bb opponent are the near-nuts:
top sets, nut flushes, nut straights, the top of two-pair. This has a crucial corollary for preflop hand
selection: hands that make the nut version of a hand jump in value. A♠K♠ and A♥5♥ (nut-
flush potential) outclass K♦Q♦ and Q♣J♣ far more at depth than at 100bb, because at depth the
difference between flopping a flush and the flush is the difference between winning a stack and
losing one.
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37.3.4. Top pair gets demoted

The flip side: top-pair-top-kicker, the standard stack-off hand at 40bb, becomes a one-street, pot-
control hand deep. With 220bb behind on Q♥7♠2♦ rainbow, your A♦Q♣ does not want to play
a 220bb pot. It wants to win a medium pot and reach showdown. Stacking off 200bb+ with one
pair is one of the most expensive recurring leaks in deep live games.

Common mistake

Going broke with an overpair deep. At 250bb you raise J♠J♥, get called, and the flop is
9♣6♦4♥ rainbow. You bet, get raised, you re-raise, and stacks go in against a range that
deep is heavily weighted to sets and two-pair. Your overpair was a great value hand for one or
two streets and a disaster as a stack-off hand. Deep stacks punish the inability to fold strong-
but-not-nut holdings. The discipline to bet J♠J♥ for value while folding it to massive deep-
stacked aggression is exactly what depth demands.

37.3.5. Preflop sizing, 3-betting, and 4-betting deep

Deep, you generally want slightly larger opens and 3-bets to build a pot worth playing for and
to charge the speculative hands that love deep play. But beware: 3-betting too light deep and out
of position bloats pots where your opponent’s positional and implied-odds advantages are largest.
Deep OOP, prefer a tighter, more linear 3-betting range (value-heavy, the strongest hands rather
than a polarized mix of premiums and bluffs); in position you can afford more.

Four-bets deep stay linear and value-heavy. Out of position especially, 4-bet bluffing is dangerous:
the range that cold-calls or 4-bet-calls you deep is strong and enjoys both position and implied
odds, so a light OOP 4-bet bloats a pot you will struggle to play without a strong hand. Just as
important, size your 4-bets to leave a workable SPR rather than to commit, but be realistic about
what that leaves. A normal value 4-bet over a 3-bet (to roughly 24bb) at 200bb leaves a flop SPR
of only about 3–5 if called: workable and uncommitted, but nowhere near huge. You have to be
genuinely very deep, on the order of 400–500bb+, before that same ~24bb 4-bet leaves an SPR of
8–10. (Do not chase a high SPR by shrinking the 4-bet; a 4-bet smaller than the 3-bet is bad sizing.)
Leaving room rather than committing keeps your AA/KK from a forced stack-off against a range
that can set-mine or flat suited broadways and outdrawyou. The deeper you go, themore the range
collapses toward pure value: QQ+/AK at the core, bluffs sparing and preferably in position.

37.4. Short Stacks (~40bb): Simplify and Stack Off

Now run the film backward. At ~40bb effective (common late in tournaments, in some live cash
games with a low buy-in cap, and online at certain stakes) the strategic world simplifies and steep-
ens. The key consequences:
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37.4.1. Implied odds collapse, so speculative hands lose value

This is the headline. Set-mining and suited connectors lose value short. Apply the 10–15x rule
honestly. At 40bb themaximum you can ever win behind is ~37bb, about 12x the 3bb call, and even
that ceiling assumes you stack your opponent in full every time you flop a set. In reality you collect
well under 10x: sometimes they fold on the set-completing board, sometimes they hold a hand they
can get away from, and the stacks are simply too shallow to pay a full 37bb. So although a raw ~12x
sits inside the band on paper, realistic implied odds drop the spot below it. The implied odds that
justified 2♥2♦ and 7♥6♥ are gone, and these hands do not flop strong enough often enough to
make up the difference on raw equity alone, so many move from the call/raise pile to the muck.

37.4.2. Raw equity and stack-off value rise

What gains? Handswith high card strength and the ability to flop a strongmade hand that is happy
to get all-in: big pairs, big broadways, top-pair hands. Be precise aboutwhy, though, because a 40bb
single-raised pot still arrives on the flop at SPR ~6, moderate rather than low, so top pair is not an
automatic flop stack-off in a 40bb SRP. What commits you is the betting. A c-bet plus a turn bet
pours a large fraction of a 40bb stack into the pot, and a 3-bet pot at 40bb lands the flop at roughly
SPR ~1.5 (see the next section), where overpairs and strong top pairs are committed on arrival.
The stack-off transformation at 40bb is therefore driven by 3-bet pots and two streets of betting, not
by the single-raised-pot flop SPR. Through that route the agonizing deep-stack fold of A♦Q♣ on
Q♥7♠2♦ becomes a routine stack-off at 40bb.

37.4.3. 3-bet / 4-bet / jam dynamics dominate preflop

Short stacks compress the preflop decision tree. Flat-calling raises out of position becomes less
attractive (you cannot realize equity well with a low SPR and no implied odds), so the game shifts
toward a 3-bet-or-fold posture.

A clean way to see it: at 40bb, a 3-bet to ~9–10bb followed by a c-bet leaves a near-jam SPR, so
your 3-bet is effectively a commitment with the top of your range. This makes the 3-bet/4-bet/jam
structure the spine of short-stack preflop play. Hands like AJ / AQ / KQ and pairs like 99–JJ,
awkward flat-calls deep, become clean 3-bets-for-stacks short. Marginal suited hands that were 3-
bet bluffs deep lose value as bluffs (less fold-equity leverage, no postflop playability) and are better
folded or used selectively as light jams when the open is wide.

The 4-bet collapses even harder than the 3-bet. At 40bb a 4-bet to ~22bb leaves under one SPR
behind, so it is a jam in all but name, with nomeaningful postflop left to play. The decision reduces
to 4-bet-jam or fold/flat, with no room for the small, leave-a-workable-SPR 4-bets you make deep.
JamQQ+ andAK for value, andmix inAQ and JJ depending on the opponent and the action: more
often against a wide, aggressive 3-bettor, less against a tight range that only re-raises premiums.
Hands youwould 4-bet-bluff deep simply fold here, because a sub-1 SPR 4-bet carries no fold-equity
leverage that a clean fold or flat does not handle better.
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Key idea

As stacks shorten, fold equity and immediate equity replace implied equity. Short-stack
edges come from getting it in good and making opponents fold now, rather than out-
maneuvering them across four streets. Simplify your ranges, polarize your preflop aggres-
sion, and stack off with hands that would be pot-control hands at 100bb.

37.4.4. A note on the very short (sub-15bb) and push/fold

Below roughly 12–15bb, even the 3-bet-call line shrinks and play approaches push/fold: open-
jamming or folding from many positions, with pure push/fold the standard around 10bb and
under and calling ranges set by simple equity-vs-range math. (From 20–25bb a full raise/fold,
3-bet/4-bet, and flatting game is still alive; push/fold is a feature of the genuinely short stack, not
merely any stack below 100bb.) This is mainly a tournament phenomenon, covered in the tourna-
ment chapters, though it appears in some capped live cash games. The principle is the same one
taken to its limit: no implied odds, all equity and fold equity.

37.5. A Worked Example at Three Depths

Same hand and line at three depths. Watch the decision flip.

Setup: You are on the BTN with 8♥7♥. A tight-aggressive player opens to 2.5bb from the CO.
The blinds fold. You call. Pot is ~6.5bb (including blinds). Flop comes 9♥6♠2♦, giving you an
open-ended straight draw with a backdoor flush draw. CO c-bets 3.5bb.

37.5.1. At 40bb effective

After your call, ~37.5bb behind. SPR on the flop is roughly 6. Your draw has ~8 clean outs (the
straight), which alone is about 31% to improve by the river, plus a couple of points from the
backdoor flush, then a discount for the runouts where you make your straight and it is second-
best. Here, calling to draw is thin and raising is a leverage play rather than an implied-odds play.
If you raise, you are semi-bluffing to fold out the CO’s overpairs and ace-highs now, because there
is not enough money behind to pay you off big when you hit. Folding is also fine. Many solid
players simply fold 8♥7♥ here preflop at this depth.

37.5.2. At 100bb effective

After your call, ~97.5bb behind, SPR ~15 on the flop, roughly 2.5x the ~6 SPR of the 40bb case with
the exact same draw. That much deeper money behind is the whole difference, converting the thin
direct-odds call you faced at 40bb into a profitable one: the implied odds now justify a flat call.
When you hit your straight on the turn or river, there are real stacks to be won, and your hand is
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well disguised (no obvious straight completes that scream danger if you brick the flush). You call
the 3.5bb, plan to continue on most turns, and target the CO’s stack when you improve.

37.5.3. At 250bb effective

After your call, ~247.5bb behind. The implied odds are now spectacular: a turned or rivered straight,
especially if backdoor hearts also arrive, canwin a full stack, a ~247bb double-up. (Against a single
opponent at equal depth the ceiling is one effective stack; you win more than a double-up only
when a third player’s chips are in the pot.) Calling is clearly correct, and you might even have
called a larger flop bet. But notice the other side of depth: your straight is no longer automatically
the nuts on a paired or four-flush runout, and you must read the board for the times your 8♥7♥
makes a non-nut hand against a deep, sticky range. Deep, you collect more when you are right
and must brake harder when the board gets ugly. The call is easy; the later-street discipline is the
skill.

Drill

Take three hands, 5♥5♦, A♠4♠, and A♥Q♠, and for each write down (a) whether you
call or fold a 3bb open from the CO when you are on the BTN, and (b) your one-sentence
plan, at 30bb, 100bb, and 220bb effective. You should find 5♥5♦ and A♠4♠ swing from
fold/marginal at 30bb to clear calls at 220bb (implied odds), while A♥Q♠ swings the other
way: a happy stack-off hand at 30bb, a more cautious pot-control or 3-bet-for-value hand at
220bb. If your three answers for any hand are identical across all depths, you have found a
leak.

37.6. Putting It Together: A Depth Cheat Sheet

The table below summarizes the directional adjustments. Treat the stack figures as rough zones,
not hard lines; the transitions are smooth.

Factor Short (~40bb) Baseline (100bb) Deep (200bb+)

Set-mining / small pairs Down (poor implied
odds)

Marginal, situational Up (huge implied odds)

Suited connectors /
gappers

Down, often fold Playable IP Up, strong IP

Nut-flush hands (A5s,
Axs)

Modest premium Standard Large premium

Top pair / overpair Stack-off hand Strong, 1–2 streets Pot-control, demoted
Position Matters Matters more Matters most
Preflop structure 3-bet/jam or fold Mix of flat & 3-bet Wider flats IP, tighter

3-bets OOP
Postflop SPR Low in 3-bet pots (~1.5);

moderate in SRP (~6)
but commits fast via
betting

Medium High, need nuts
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Factor Short (~40bb) Baseline (100bb) Deep (200bb+)

Primary edge Equity & fold equity Balanced Implied odds &
maneuvering

A few cross-cutting principles to carry away:

1. Always read the effective stack first. Before you act, know the relevant number. A 200bb
table with one 35bb short stack is a different game in every pot that short stack enters.

2. Let SPR plan your hand on the flop, not the river. Decide on the flop whether you are
playing a stack-off pot or a pot-control pot, and you will avoid the river disasters that come
from drifting into a commitment you never chose.

3. Match your hand selection towhere your edges come from. Deep, draft hands thatmake the
nuts and play well in position. Short, draft hands with raw strength and stack-off potential,
and shed the speculative junk.

4. Discipline scales with depth. The deeper you are, the more expensive your worst mistake
can be, and the most common deep mistake is failing to fold a strong-but-not-nut hand. The
shorter you are, the more your mistakes are about missed aggression, failing to 3-bet or jam
when fold equity and immediate equity are your whole edge.

Common mistake

Playing every stack depth as if it were 100bb. The player who set-mines 2♥2♦ for 13x at 40bb
(no implied odds to pay it off) and also stacks off A♥Q♠ on a dry board at 250bb (no fold
equity, dominated by sets) is making the same error twice from opposite directions: ignoring
depth. Memorizing a single set of “good hands” and a single c-bet routine and applying them
regardless of stack size is the most common reason otherwise-solid players bleed money in
non-standard games.

Stack depth is no footnote to strategy. It is a dial that re-prices every hand in your range. Learn
to feel that dial turning as the stacks change, and you will make money in exactly the spots where
opponents who memorized one chart cannot.
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38. Live Cash: Straddles, Deep Stacks &
Loose-Passive Pools

After this chapter you will be able to adjust your strategy for the loose-passive, deep-stacked, straddled, and
multiway conditions that define live low- and mid-stakes cash games.

Live low- and mid-stakes cash games are, for most readers of this book, the single most profitable
environment in poker. They are also where blindly applying online GTO strategy costs youmoney.
The reason is simple: the population is different. The math does not change between a $2/$5 live
game in a casino and a $2/$5 game on a screen, but the people do. Against this population your
job is less “find the unexploitable equilibrium” and more “build the biggest pot you can when you
hold the best hand, and stay out of the way otherwise.”

This chapter is about that adjustment. We will look at why live pools play the way they do, how
straddles and deep stacks reshape the geometry of the game, how multiway pots break many of
the heuristics you learned heads-up, and how off-the-felt factors (rake, table selection, tempo, and
table image) quietly determine your win rate.

38.1. The loose-passive pool and why it prints

The defining feature ofmost live low/mid stakes cash games is that the player pool is loose-passive:
toomany players see toomany flops (loose), and they prefer to call rather than raise (passive). You
will routinely see five players limp into a pot, a $25 raise get four callers, and amade hand check-call
three streets rather than raise.

Why does this happen? Several forces compound:

• Recreational motivation. Many live players come to gamble and socialize, not to grind out
an hourly rate. Folding for two hours is not what they paid for.

• Loss aversion around bluffs. The passive player hates betting and getting raised off a hand,
or bluffing and getting called. Calling feels safer, so they badly under-bluff and under-raise
their value too.

• Live tells and pot-size visibility. Pushing chips across a felt feels more committal than click-
ing a button, which dampens aggression further.

• Slow structure, no timer. Nobody is forcing decisions, so curiosity (“I just want to see what
he has”) wins out over discipline.

The strategic consequences are enormous, and almost all of them point the same direction: bet
more for value, bluff less, and let them make the mistakes.
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Key idea

Against a loose-passive pool your edge comes from one source above all others: getting max-
imum value from your strong hands. These players will not fold enough for bluffing to be
your primaryweapon, but theywill call far toomuch, so your value bets get paid off byworse
hands constantly. Stop trying to be clever. Make big hands, bet them big, and bet them often.

38.1.1. Concrete adjustments versus the pool

1. Value-heavy, bluff-light. In a solved heads-up world your turn and river betting range is bal-
ancedwith bluffs so a thinking opponent cannot exploit you. A station (a calling station, the player
who calls far too often and almost never raises) does not exploit you for under-bluffing; they call
anyway. So skew hard toward value. At equilibrium, bluffs make up about a third of your betting
range for a pot-sized river bet (value:bluff ≈ 2:1), shrinking toward ~25% for a half-pot bet. That is
a third of the hands you bet, not a third of the times you reach the river. Against a calling station,
cut the bluffing right down: fire only your best bluffs (those with equity or blocker value) and
check the rest.

2. Bet big with strong hands. The pool’s calling threshold is sticky. A player who calls a half-pot
bet with second pair will usually call a pot-sized bet with that same hand, because the decision
they are making is “do I have a pair / draw / something?” rather than “what is the price?” Larger
sizing is therefore almost pure profit with value. Where online you might fire 33–50% pot on a dry
board, live you can often bet 66–100% pot or more and get called by the same range. Size up.

3. Isolate the limpers. When two or three players limp, flatting behind with a strong, high-card
hand is usually a mistake: you let the field stay multiway and you cap your own range. With those
hands, raise to isolate. Live iso-raises must be large. Over limpers, “3bb + 1bb per limper” is a
starting point, but a loose game often needs more, up to 6, 7, even 8bb over two limpers, to actually
thin the field. The goal is to get heads-up (or three-way at most) with the worst player, in position,
holding the best hand. The exception is speculative hands that want a multiway pot, such as small
pairs hoping to set-mine (call cheaply and try to flop three of a kind), suited connectors, and suited
aces, when you are very deep. Those hands realize their value by flopping big and getting paid, so
flatting behind to keep the pot multiway and disguise your holding is a reasonable alternative to
iso-raising when the implied odds are there.

4. Believe their raises. A passive player who suddenly raises, especially on the turn or river, is
overwhelminglyweighted toward the top of their range. From a station, raising instead of calling is
one of the most reliable signals in poker. We revisit this in the hand-reading chapter, but as a pool
default: when the calling station raises you, your bluff-catchers become folds and your one-pair
hands get a lot weaker.

5. The same logic applies before the flop. “Raisesmean strength” governs howyou respond to the
rare preflop aggressor too. When a passive player who has limped and called all session suddenly
raises or 3-bets, treat that range as very strong and very narrow. Fold speculative and dominated
hands (offsuit broadways, weak aces, anything that flops second-best) and continue mainly with
holdings that either dominate their range (your premiums) or flop the nuts well in a bloated pot
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(set-mining pairs, suited connectors when you are deep enough for the implied odds). Calling a
station’s 3-bet with a hand that makes top pair and nothing else slowly bleeds your edge.

The flip side is an opportunity: the limp-reraise isolation, an over-limp 3-bet to collect the dead
limp money. When several players limp and then one raises, coming over the top with a premium
isolates the raiser and collects everything already in the pot. It resembles a squeeze (a re-raise that
attacks an opener and the capped range of a separate cold-caller behind), though strictly it is not
one, because the other limpers have not yet called the raise. Themechanics are the same regardless:
your re-raise isolates the raiser, scoops the dead limp money, and uses the inflated pot to charge
everyone a real price to continue.

Common mistake

Importing your online bluffing frequencies into a live $1/$3 or $2/$5 game. The triple-barrel
bluff that prints online against a competent regular simply loses money against a player who
“just wanted to see it.” Before you fire a big bluff live, ask: who is folding here? If you cannot
name the worse hands in this player’s range that fold to this bet, do not bet.

38.2. Straddles: how they reshape the game

A straddle is a voluntary blind raise, usually posted by the player under the gun (UTG) for 2bb.
It acts as a live blind: it buys last action preflop and forces everyone to call or raise into a doubled
blind. Many rooms also allow button straddles (the button posts, and action skips to the small
blind first), and some spread Mississippi straddles (any position can straddle, often the button).
Sleeper straddles and double or triple straddles all exist in looser rooms.

The mechanical effect everyone notices is that a $2/$5 game with a $10 straddle plays like a $5/$10
game for that hand. The deeper effect, the one that matters strategically, is on effective stack depth
measured in big blinds.

38.2.1. Straddles shrink your stack in “big blinds”

Suppose the game is $2/$5 and you sit with $1,000. That is 200bb deep. Now a $10 straddle goes
on. The functional big blind for this hand is $10, so your $1,000 is now 100bb deep in straddle units.
Every player’s stack-to-pot ratio (SPR, the ratio of the effective stack to the size of the pot) shrinks;
the game plays shallower relative to the betting unit even though the dollars on the table did not
move.

This has real consequences:

• Rangeswiden. Because the pot is bigger preflop and stacks are shallower in BB terms, players
loosen up, both correctly and incorrectly. Be careful about why speculative hands play well
here. The inflated pot improves your immediate price to enter cheaply, and the extra dead
money plus the action-heavy dynamic means more players pay you off when you hit. It does
not raise your implied odds. If anything the opposite is true: effective stacks are shallower in
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BB terms, so the pot-multiples you canwinwhen you flop a set are smaller. Suited connectors
and small pairs are profitable here because of the dead money and the loose-passive callers,
not because of deep implied odds.

• Raise sizing rises in dollars but stays similar in BB. A standard open over a $10 straddle is
often $30–$50 (3–5 straddle-bb), and given the looser calling tendencies live, you should size
your iso-raises toward the top of that.

• Position on the straddle matters. With a UTG straddle, the straddler acts last preflop, a po-
sitional perk they paid for. With a button straddle, the small blind acts first and the straddler
keeps the button’s positional advantage for the whole hand. Button straddles are far more
profitable for the straddler and change who you want to be in a pot with.

Key idea

Always recompute effective stack depth in straddle big blinds, not dollars. A “deep” $2/$5
game with a live $10 straddle and frequent re-straddles can be a 50–80bb game in practice.
Your preflop and postflop SPR plans (when to stack off, howmuch you can leverage position)
should use the straddle as the unit, not the posted blind.

38.2.2. Should you straddle?

Straddling is, in a vacuum, -EV: you put money in blind, out of position (UTG straddle), with a
random hand. It is not always a mistake, though:

• It can be correct as a table-image and game-flow play if it loosens up an already profitable
game and you are the best player, deep-stacked, with a positional edge to press postflop.

• A button straddle ismuch closer to neutral because you buy the button’s positional advantage
along with the blind.

• If a straddle is already “on” and you have a deep-stacked edge over a bad lineup, the larger
pots apply your edge to more money per hand, which favors the better player as long as you
can handle the variance.

If you are not confident you are clearly the best at the table, decline the straddle and let the gamblers
inflate pots you can enter selectively with the best hand.

One caution applies throughout: deep, straddled, multiway games are higher-variance than the
100bb online default. When a single hand can put 150–300bb in play, your swings scale up with
the pots. Carry a larger bankroll for these games than for a capped, shorter-stacked table. A com-
fortable cushion of extra buy-ins is what lets you keep pressing a real edge through the inevitable
downswings.

38.3. Deep and uncapped stacks

Many live games are deep-stacked or uncapped (“table stakes, no max buy-in”). It is not unusual
to sit 300bb deep, and against another deep stack you can be playing a 500bb pot on the river. This
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rewards a different skill set than the 100bb online default.

Key principles when deep:

• Implied odds dominate. Set-mining with small pairs and playing suited connectors / suited
aces goesway up in value, because the times you hit, you canwin an enormous stack. The flip
side: you need your opponents to actually pay off, which the loose-passive pool obligingly
does.

• Youmust actually have the chips behind. Implied odds are capped by the effective (smaller)
stack: you can only win as deep as the shorter of the two stacks. To realize the edge described
here youhave to cover the loose deepplayers, so buy in for enough tomatch the table’s biggest
recreational stacks (often the max, or top up after winning a pot). Sitting short against deep
fish throws away the implied-odds advantage that justifies these speculative hands.

• Position is worth more. Deeper stacks mean more streets of leverage and bigger mistakes
available to the out-of-position player. Tighten your out-of-position ranges and widen in
position.

• Top pair drops in relative value; nutted hands rise. 200bb+ deep, one pair is rarely a stack-
off hand. The truly large pots are won by two pair or better: sets, straights, flushes, and the
nuts. Be wary of stacking off a 250bb stack with top pair and a good kicker against a passive
player who has shown aggression. They hold the nuts far more often than a short-stacked
online villain would.

• Avoid getting stacked light. The single biggest deep-stack leak is paying off the top of a
passive range with a one-pair hand because “I have top pair, I can’t fold.” Deep, you can and
should fold top pair to the action that screams a set or better.

Common mistake

Treating a 250bb pot like a 100bb pot. The stack-off thresholds you internalized for 100bb
poker (“top pair top kicker is a stack-off”) are simply wrong when deep. The deeper you are,
the closer to the nuts you need to be to commit your whole stack. Recalibrate before you sit
down, not after you have felted yourself.

38.4. Multiway pots: the live default

Online, most pots are heads-up. Live, multiway pots are the norm: limped pots with four or five
players, raised pots that still go three- or four-way. This changes the math and the strategy in ways
that trip up players who know only heads-up theory.

38.4.1. How multiway changes everything

1. Equity is fragmented. Your A♠K♠ is a monster heads-up (~66% against a random hand)
but only about 30–34% equity in a five-way all-in pot: still the best single hand, comfortably
above its 20% fair share, yet no longer dominant. It is worth roughly a coin flip’s equity only
three-way. Hands that make the nuts (sets, flushes, straights, the top of two pair) rise sharply
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in value relative to hands that make one strong pair. This is why suited and connected hands,
and pairs that can flop sets, go up multiway while offsuit broadways go down.

2. Bluffing collapses. To bluff successfully you need everyone to fold, and the chance that all
four opponents have nothing is tiny. As a default, do not bluff into a multiway field unless
you have a specific read that everyone is weak and a credible story to tell. One street of equity
denial with a strong draw is fine; a stone-cold multiway bluff is usually just money lost.

3. Value betting must be stronger and bigger. Because someone is more likely to hold some-
thing, you can bet bigger for value and still get called. You also need a stronger hand to value
bet thinly, since the field is more likely to contain something that beats a marginal bet. Bet
your strong hands large and check your marginal ones more.

4. Pot control and position are amplified. Being out of position against three players is brutal:
you act first into a field that can wake up with anything behind you. Position is worth even
more than usual.

5. Protection has real value. With many opponents drawing live, charging those draws gen-
uinelymatters. On awet boardwith a strong but vulnerable hand (say top set on a connected
two-flush board), bet big: you get called by worse and deny equity to a field full of draws.

Key idea

In multiway pots, polarize toward the nuts. (A polarized range is built of strong value hands
and bluffs with little in between; a capped range is one that holds no nut hands.) Bet your
very strong hands big for value and protection, check most of your medium-strength hands,
and almost never run pure bluffs. “Nut-or-fold” overstates it, but it points the right way: big
multiway pots are won by the hands that can make the nuts, rarely by the ones that make a
single good pair.

38.5. Worked example: a deep, straddled, multiway pot

Let us put the pieces together. Game: live $2/$5, no max buy-in. You have $1,500 (300bb) in the
cutoff. UTG posts a $10 straddle, so the effective big blind is $10 and you are 150bb deep in straddle
units.

You hold 8♣7♣.

Action folds to the hijack, who limps for $10. Normally, with a lone limper in late position, iso-
raising is the higher-frequency and generally higher-EV default: it isolates the limper, keeps you
in position, and is exactly what you would do with a high-card hand. We are not claiming flatting
beats iso-raising here, because as a rule it does not. We take the lower-frequency flatting line delib-
erately, to illustrate the deep multiway play this chapter is about. 8♣7♣ is exactly the speculative,
very-deep holding flagged earlier as a flatting candidate: 300bb behind, a hand that wants to flop
big and stay disguised. With a straddle already inflating the pot, you call $10, happy to see a cheap
flopwith the implied odds to win an enormous pot when you connect against a deep, passive field.
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The button calls $10, and the blinds fold (leaving $7 of dead blindmoney in the pot). The straddler,
with the option, raises to $45. The hijack limper calls $45, you call $45, and the button calls $45.

Flop ($187, four players): 9♦6♣2♠.

You have flopped an open-ended straight draw (the 5 or T fills 9-8-7-6-5 or T-9-8-7-6) plus a back-
door club flush draw (8♣7♣with the 6♣), on a board that gives you plenty of equity but no made
hand. The lone diamondmeans no flush draw is on board yet. The straddler, as preflop raiser, bets
$90 (about half pot). The hijack calls. Action is on you.

Reasoning:

• You hold a strong draw (eight outs to the straight, plus backdoor flush and pair outs), with
position and a deep stack behind. Against two callers, this plays well as a call, keeping your
range disguised and setting up huge implied odds if you hit the 5 or T.

• Raising bloats a multiway pot with a draw and folds out the worse hands you want to keep
in. With no fold equity worth chasing (a passive field that has already shown interest will
not fold enough), calling is cleaner. You call $90. The button folds.

Turn ($457, three players): 9♦6♣2♠5♦.

The turn gives you the nut straight: 8♣7♣makes 9-8-7-6-5. The 5♦ also puts a seconddiamondout,
so a flush draw now exists on board (9♦ and 5♦), along with a board-pair possibility, and you are
not the one on the diamond draw. The board is wet enough that you want value and protection.

The straddler checks. The hijack bets $150. Now you have a decision with the nuts in a deep
multiway pot.

Reasoning:

• This is exactly the spot the loose-passive pool overpays. You have the nuts, two opponents,
and a boardwhere flush draws and two-pair or set handswill pay. Raise for value and protec-
tion. With ~$1,365 behind in the effective stack and a $607 pot after the hijack’s bet, a raise to
roughly $450–$500 is strong without being so large that it folds out the worse hands stations
love to call with.

• You raise to $475. The straddler folds. The hijack, who could easily have a set, two pair, or a
flush draw, calls.

River ($1,407, heads-up): 9♦6♣2♠5♦J♥.

The J♥ is a clean brick: it is not a diamond, so the flush drawmisses, and it does nothing to threaten
your 9-high straight (the board reads 9♦6♣2♠5♦J♥, only two diamonds, no flush, and no four-
to-a-straight on board). You still have the nut straight, 9-8-7-6-5. The hijack checks.

Reasoning:

• You hold the stone-cold nuts against a player who has called two streets and is exactly the
type that calls rivers too wide. With about $890 left and a $1,407 pot, this is a value jam or a
large value bet. Against a station, betting large gets called by sets, two pair, and even one-pair
hands that “can’t fold now.” A bet of $700–$890 is correct; shoving the remaining $890 is fine
and simplest.
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• You shove $890. The hijack tank-calls with two pair, and you scoop a pot of roughly $3,187.

The hand illustrates the whole chapter: a cheap deep-stacked multiway entry with a hand that can
make the nuts, no bluffing into the field, and big value bets once you get there because the pool
pays.

38.6. Off the felt: rake, selection, tempo, etiquette

The strategically invisible factors decide a large share of your live win rate.

38.6.1. Rake and time charge

Live games are raked one of two ways:

• Pot rake: a percentage of each pot, typically around 10% up to a cap (cap and percentage
vary by room, so confirm before you sit). This is brutal in small multiway pots and acts as a
hidden tax on playing too many tiny limped pots.

• Time charge: a fixed amount per player per half hour (common in bigger games), which is
much better for the winning player because it does not scale with how much you win and it
does not penalize big pots.

The practical takeaways: in a pot-raked game, small four-way limped pots are heavily taxed, an-
other reason to play bigger pots less often but with an edge rather than dribbling chips into raked
limped pots. In a time-charge game you keep all of every pot you win, so aggressive value extrac-
tion matters even more.

38.6.2. Table selection

This is the highest-EV skill in live poker and it costs you nothing but discipline.

• Look for the loose-passive markers: lots of limping, big multiway pots, players rebuying,
alcohol, laughter, short stacks from spew. That table is gold.

• Avoid the reg-heavy tables: quiet, full stacks of similar size, no limping, lots of 3-betting.
You can beat it, but your hourly is a fraction of the soft table’s.

• Use the seat-change button and the list. Ask for a seat change to get position on the deep-
stacked gambler (you want the bad, deep player on your right so you act after them). Move
tables when the good spots bust.

• Be willing to leave. If the whales leave and the regs remain, your edge has evaporated. The
best players walk away from games that have stopped being good for them, even when they
are still winning.
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Key idea

Your seat relative to the money matters as much as your cards. You want the loosest, deepest,
most passive players on your right so that you act after them with position, and you want to
be on the left of aggression. Spending five minutes arranging the table is often worth more
than any single strategic adjustment you will make all night.

38.6.3. Tempo and the social game

Live poker is slow: you see perhaps 25–35 hands an hour, versus hundreds online. Three implica-
tions follow:

1. Patience is non-negotiable. Folding for an hour is normal. Your edge comes from a small
number of big pots, not from manufacturing action.

2. Don’t tilt the table. A friendly, recreational table is where your profit comes from. If you
berate bad players, table-talk aggressively, or slow-roll, you teach the fish to play better or to
leave. Be pleasant and let them have fun. A loose, happy table that likes you will pay you off
for years.

3. Mind the etiquette. Act in turn, don’t splash the pot, don’t slow-roll, tip the dealer when
you scoop a big one, keep your highest-denomination chips visible, and announce your ac-
tion clearly (“raise to forty-five”). Beyond courtesy, this protects you: angle-shooters and
floor disputes cost real money, and a clean, clear table style keeps the game running and the
recreationals comfortable.

Drill

For your next three live sessions, run this checklist:

1. Before sitting: Scan every table. Rank them by limping frequency and number of obvi-
ous recreational players. Sit at the softest, or get on the list for it.

2. First orbit: For each opponent, label them passive-station, loose-aggressive, or reg, and
note the deepest stacks. Request a seat change if the best target is on your left.

3. Every value river: Before sizing, ask “what worse hands call a bigger bet?” If the answer
is “lots,” size up. Most live players systematically undersize their river value bets and
leave a large fraction of their winnings uncollected.

4. Every bluff: Before firing, name the specific worse hands this player folds. If you can’t,
check.

5. Straddle on: Recompute the effective stack depth in straddle-bb before you act.

Track one number across the sessions: the average size of your value river bets as a fraction
of pot. If it is below ~60% against stations, you are under-betting your edge.
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38. Live Cash: Straddles, Deep Stacks & Loose-Passive Pools

38.7. Summary

Live low/mid stakes cash is beatable for rates that dwarf most online games, but only if you adapt
to the pool instead of fighting it. The pool is loose and passive, so you bet big for value, bluff rarely,
and isolate the limpers. Straddles inflate pots and shrink effective stacks in big-blind terms, so re-
compute your depth in straddle units. Deep and uncapped stacks reward nutted hands, position,
and implied-odds holdings while punishing one-pair stack-offs. Multiway pots, the live default,
demand polarization toward the nuts, near-zero bluffing, and bigger value bets with protection.
Off the felt, rake structure, table and seat selection, patience, and a friendly demeanor quietly de-
termine whether your theoretical edge ever reaches your pocket. Make the big hands, bet them
big, keep the game good, and let the loose-passive pool do what it does best: pay you off.

381



39. Online Cash: Multitabling, Fast-Fold & Reg
Wars

After working through this chapter, you will be able to manage many online tables at once, adjust to fast-fold
and HUD-banned pools, read timing tells, select profitable tables and seats, and hold an edge in a solver-
saturated player pool.

Online cash games are a different sport from the live game you play on a Friday night. The blinds
and rules are the same, but the environment is brutally different: faster, tighter, more aggressive, and
populated by a hardened core of professional regulars who study with solvers, share information,
and select tables to avoid each other and hunt you. This chapter is about thriving in that ecosystem:
how to manage many tables at once, how to play the “fast-fold” pools where reads evaporate, how
touse aHUDwithout becoming its slave, andhow to keep a genuine edge in ametawhere everyone
has seen the same solver outputs you have.

This is a logistics-and-environment chapter. The core strategic concepts (ranges, bet-sizing, board
texture, GTO (game-theory optimal) versus exploitative play) are developed in their own chapters.
Here we focus on what is specific to grinding online cash.

39.1. The Online Environment Is Tougher

The single most important mental adjustment for a live player moving online is this: the average
opponent is much better, and the bad ones lose their money faster. Several structural features
drive this.

• Hand volume. A live player sees maybe 25-30 hands per hour. An online player on one table
sees 60-90; on four tables, that is roughly 240-360, call it around 300. This compresses years
of experience into months, so the population learns faster and the regulars are battle-tested.

• Selection effects. Recreational players who lose tend to bust and leave. The players who stay
are disproportionately the ones who win or break even, the regulars. The longer a table has
been running, the more likely it is full of grinders.

• No physical tells. You cannot see a shaking hand or a relaxed posture. Information comes
from bet patterns, timing, sizing, and tracking data instead. This levels the field in favor of
the studious.

• Tighter, more aggressive baselines. A typical winning online regular at mid-stakes 6-max
plays something like a 22-26%VPIP (voluntarily putmoney in pot)with a PFR (preflop raise)
only a few points lower, 3-bets 7-11%, and barrels with disciplined frequencies. Live players
who open 40% of hands and call down with second pair lose quickly.
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Key idea

Online, you make your money from a small number of identifiable mistakes by a small num-
ber of identifiable opponents, repeated thousands of times. Your edge is the sum of tiny, correct
adjustments at scale rather than the occasional hero call. Volume and table selection do more
for your win rate than any single brilliant play.

39.1.1. Reg vs. Rec: the central dynamic

Every online table is a mix of two species:

• Regs (regulars): Grinders with solid, balanced, solver-informed games. Against a compe-
tent reg you are in a near-zero-sum fight where rake is often the only guaranteed loser. The
correct posture against unknown regs is tight, GTO-leaning, low-variance poker. Do not
spew trying to “outplay” them; small mistakes compound.

• Recs (recreational players): Looser, more passive or wildly aggressive, emotionally driven,
and the source of nearly all themoney in the pool. Against recs you abandon balance and play
maximally exploitative poker: value bet relentlessly, stop bluffing stations, fold to passive
aggression, isolate them in position.

The whole craft of online cash is recognizing which species you are facing on each table and toggling your
strategy accordingly. TheHUD and your table-selection discipline exist primarily to keep you in pots
with recs and out of marginal spots with regs.

39.2. Multitabling: Strategy and Information Management

Multitabling (playing several tables simultaneously) is how online players generate volume. But
more tables is not automatically more profit. Your win rate per table (measured in big blinds per
100 hands, bb/100) tends to decline as you add tables, because your decisions get worse under time
pressure. Total hourly profit is roughly:

Hourly profit (in bb) ≈ win rate (bb/100) × tables × (hands per table per hour) ÷
100

Multiply the result by the dollar value of a big blind to convert to currency. The ÷ 100
is essential: the win rate is measured per 100 hands, so dropping it overstates hourly
profit a hundredfold. Even with the divisor, treat this as a rough proportionality, not a
precise prediction.

Adding a table raises the “tables” term but lowers “win rate per table.” There is an individual
optimum where total profit peaks and then falls.

Win-rate decay is only half the story. Adding tables also deepens your session-to-session swings,
though the mechanism is easy to misstate. The variance that drives your bankroll requirement is
measured per 100 hands, and, holding your per-table style fixed, that figure does not rise when you
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add tables: required bankroll in buy-ins depends only onwin rate (bb/100) and standard deviation
(bb/100), with table count appearing nowhere in the formula. A four-tabler and an eight-tabler
with the same per-table win rate face the same bankroll requirement. What does change is variance
per unit of wall-clock time: more tables means more hands per hour, so any given week or session
covers a wider band of outcomes.

The bankroll consequences therefore run through two channels. First, win-rate decay: a lower
bb/100worsens your edge-to-variance ratio, which iswhat inflates the buy-in requirement. Second,
simultaneous stack exposure: with four or eight stacks live at once, a bad few minutes can cost
you several buy-ins together, so you want a deeper reload cushion and the tolerance to absorb a
multi-stack hit without tilting. Players prone to tilt should weight this heavily, because clustered,
all-at-once losses are exactly what triggers tilt, and tilt then corrodes the decision quality that more
tables already strains.

Common mistake

Chasing rakeback and volume by adding tables until your decisions become robotic. A player
crushing for 6 bb/100 on four tables who drops to 1 bb/100 on twelve tables has tripled their
volume but halved their profit while quadrupling their stress and tilt exposure. Find the table
count where your decision quality is still genuinely good, then stop.

39.2.1. How many tables?

There is no universal number; it depends on your reading speed, your software setup, and the
format. As rough, honest guidance:

Player profile Typical table count Priority

Learning / studying a new stake 1-2 Decision quality, note-taking
Solid winning reg 4-8 Balance of edge and volume
High-volume grinder (often
fast-fold)

8-16+ Throughput, near-mechanical
play

The more tables you play, the more your strategy must become rule-based and pre-decided, be-
cause you will not have time to deliberate. This is fine against the pool average, but it caps your
exploitative ceiling, one reason many thoughtful players hold themselves to a moderate count.

39.2.2. Information management

The bottleneck in multitabling is your attention, not your strategy. Manage it deliberately.

• Table layout. Two dominant approaches: tiled (every table visible at once, no overlap, good
for reading flow and timing) and stacked/cascaded (tables pop to the front when it is your
turn, whichmaximizes table count but kills your ability towatch hands you are not in). Many
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players use a stack-and-tile hybrid: tile a few “action” tables you want to watch, stack the
rest.

• Action queue. Configure the client so the next table requiring action surfaces automatically.
Never hunt for which table is waiting on you; let the software route your attention.

• Use the time bank wisely. Online time banks are short (often 15-30 seconds plus a small re-
serve). Spend your scarce thinking time on the genuinely big, non-standard decisions (large
river spots, big bluff-catchers) and snap the easy ones. A useful discipline: if a decision
is close, default to the lower-variance line, because under multitabling pressure you cannot
fully calculate, and the low-variance choice limits the damage of being wrong.

• Note-taking. Color-tag opponents and write terse, behavioral notes (“calls 3bet OOPw/ JTs,
donks flop when weak”). One good note is worth more than a screen full of HUD numbers
you cannot parse in time.

Drill

For a couple of weeks, mix your sessions across one fewer table than your normal count, your
normal count, and onemore. After each session, score your decision quality out of 10 and jot
down the concrete failure signals you noticed: timing out on decisions, autopiloting through
spots, missing the action on a table, fumbling a misclick, or feeling the first flickers of tilt.
These qualitative signals give fast, honest feedback; within a handful of sessions they tell you
where your play starts to degrade.
What this drill cannotdo is settle the questionwith bb/100. Single-sessionwin rates arewildly
noisy. With a per-100 standarddeviation around 80-100 bb in 6-max, even 10,000 hands carries
a standard error near 8-10 bb/100, larger than the few-bb/100 difference between table counts you
are trying to measure. Ten sessions therefore cannot reveal your “profit peak”: the signal is
buried in variance, and comparing win rates across table counts with any confidence would
take tens of thousands of hands per condition. So let the decision-quality score and the failure
signals, not a short-run bb/100 readout, tell you where to cap your tables.

39.3. Fast-Fold / Zoom Pools

Fast-fold poker (PokerStars’ Zoom, GG’s Rush & Cash, partypoker’s Fast Forward, and similar)
instantly moves you to a new table with new opponents the moment you fold, rather than waiting
for the hand to finish. You can also “fast-fold” out of turn, folding the instant the action looks
unfavorable and teleporting to the next hand. The result is enormous hand volume from a single
table window.

But fast-fold changes the strategic landscape in a few decisive ways:

1. Reads are nearly worthless. You are drawn from a large, shuffled pool, so you almost never
play consecutive hands against the same person. By the time you have three data points on
someone, you may not see them again for an hour. Persistent, player-specific exploits, the
staple of regular tables, barely apply.
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2. Position is even more valuable. Because you can fold instantly and jump to a fresh hand
at no time cost, the opportunity cost of playing a marginal hand out of position is higher.
Folding is “free” in the sense that you immediately get a new hand.

3. The pool plays tighter and more correctly. Fast-fold pools attract volume-focused regulars
who play close to a default GTO baseline. There are still recs, but they are diluted across a
huge player pool and you rarely get to sit and hammer one specific fish.

39.3.1. How to adjust

• Play tighter and closer to GTO. With no reliable reads, you cannot justify wide exploitative
deviations. Default to a solid, balanced opening and 3-betting strategy and let the pool’s
mistakes come to you. This is the one major format where “just play GTO-ish” is genuinely
close to optimal.

• Lean on positional and pool-wide reads rather than personal ones. You can still exploit
aggregate tendencies. For example, if thewhole pool under-defends the big blind versus small-
blind raises, or over-folds to triple-barrels on scary rivers, attack that. These are population
reads, available from your tracker’s pool-wide stats, and they persist even when individual
reads do not.

• Don’t fast-fold so fast you leak information or autopilot into spots. Out-of-turn folding is
convenient, but folding hands you should defend (especially in the big blind getting a price)
is a common leak. The “instant new hand” dopamine hit tempts players to fold too much.
Set your defaults correctly and resist the urge to bail on every marginal holding.

Common mistake

Treating Zoom like regular tables and trying to build reads. You will fold, get teleported, and
never see that player again, so the elaborate note you were forming is wasted attention. In
fast-fold, spend your mental energy on your own ranges and the pool’s aggregate tendencies, not
on individual opponents.

39.4. HUD-Driven Exploits

A HUD (Heads-Up Display) overlays statistics from your tracking database directly onto each
table, drawn from hands you have previously played with each opponent. Used well, it tells you
which species you are facing and where their leaks are. Used badly, it is a number-soup that slows
you down and tempts you into reads your sample size cannot support.

39.4.1. The core stats and what they mean

Keep your HUD minimal. A handful of high-value stats beats a cluttered popup. Typical winning-
reg baselines at 6-max are given below as rough ranges; they shift by stake and site.
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Stat What it measures
Typical reg range
(6-max) What an outlier tells you

VPIP % hands voluntarily
putting money in

~22-26% High (35%+) = loose
rec; very low (<16%) =
nit

PFR % hands raising preflop ~18-23% VPIP much higher than
PFR = passive caller

VPIP/PFR gap passivity indicator small (3-5 pts) Big gap = calling
station, often a rec

3-Bet % preflop re-raise
frequency

~7-11% Low = 3bets only
premiums; high =
aggressive reg

Fold to 3-Bet folds facing a 3bet ~55-62% High (65%+) = 3bet
them light

C-Bet (flop) bets flop as aggressor ~50-65% Very high =
floats/raises work; very
low = give up less

Fold to C-Bet folds to flop bet ~45-55% High = c-bet wider; low
= value-bet, stop
bluffing

WTSD went to showdown % ~27-31% High (35%+) = station,
value bet thin; low =
bluff more

Aggression Factor /
Freq

post-flop aggression AF ~2-3 Very high = maniac; ~1
or below = passive

Treat every one of these baselines as era- and stake-dependent. C-Bet flop in particular has drifted
widely as the meta has evolved: the modern small-c-bet (range-betting a third of pot on favorable
boards) pushes a reg’s flop c-bet frequency up, while the trend toward more checking on dynamic
boards pulls it back down, so a “normal” figure for one pool or year can look high or low in another.
Anchor on these numbers, but recalibrate them to the pool you actually play.

39.4.2. Sample-size discipline

This is where most HUD users go wrong. A “3-Bet of 25%” over 8 hands is pure noise. What
governs a stat’s precision is the number of opportunities (the denominator), not the number of
hands dealt. Every hand counts toward VPIP, but you can only 3-bet when someone opens before
you act, roughly 15-25% of hands, so 3-bet% accumulates its denominator about five times more
slowly than VPIP. Over 800 hands you have perhaps 120-200 3-bet opportunities: enough that a
large deviation already shows through (a true 25% 3-bettor is fairly distinguishable from a normal
~8%), but not enough to trust the precise figure or to resolve small differences (is he 8% or 11%?).
For that you want a couple thousand hands.

Stats therefore stabilize at very different sample sizes. The fast ones are forgiving: VPIP and PFR
are reasonably trustworthy within a few hundred hands. The slow ones are not, because each
needs a specific, relatively rare situation to arise: low-frequency and showdown-dependent stats
like 3-bet, fold-to-3-bet, WTSD, and won-at-showdown typically need a couple thousand hands or
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more. Grey out any stat whose sample is too small for that particular stat, and fall back to the pool
default plus your in-game observations.

Key idea

AHUD does not tell you the answer; it tells youwhich question to ask. “This player’s Fold-to-C-
Bet is 70% over 600 hands” doesn’t mean “bluff,” it means “this is a candidate to c-bet wider,
does this specific board and my hand support it?” The stat narrows your read; your poker
judgment makes the decision.

39.4.3. Playing without a HUD: anonymous and HUD-banned rooms

Everything above assumes you have a third-partyHUD, but a large and growing share of online vol-
ume is played where you do not. GGPoker, now one of the biggest rooms in the world, bans third-
party HUDs and trackers; crucially, though, it does not seat you at nameless tables. It still shows
persistent screen names, and it runs its own built-in Smart HUD that accumulates per-opponent
stats across hands (players can opt out of being tracked). Its anti-tracking works by forbidding
outside software and by anonymizing the hand histories you can export, not by stripping names
from the table, so attentive regs there do build and retain cross-session reads on named opponents.
Other rooms go further and run genuinely anonymous tableswith no screen names at all (the Igni-
tion/Bovada nameless-tablemodel, partypoker’s anonymous pools), or simply forbid data-mining,
all for the same stated reason: to protect recreational players. Either way, third-party-HUD skill is
not universal: a complete online player needs a no-HUD game.

When you cannot run a HUD:

• Read hand-by-hand, in real time. With no database, your reads come from live observation
and memory: who showed down what, who barreled three streets, who folded the river to
pressure. Actively watch hands you are not in. On anonymized tables the slate resets every
time the table breaks up (and every hand in fast-fold), so reads are short-lived, but the current
table still leaks information for as long as you are seated with the same people.

• Use the client’s own information. Most rooms surface basic data even with third-party
HUDs banned: bet sizes, showdowns, sometimes a simple built-in stat panel or a starting-
hand counter. Use whatever the client legitimately provides.

• Default to solid, GTO-leaning ranges. With no reads to justify a deviation, fall back to a
sound, balanced baseline, exactly as in fast-fold pools. Let the pool’s mistakes come to you
rather than guessing at exploits your information cannot support.

• Do your population study away from the table. You cannot mine opponents live, but you
can still study the pool: review your own hand histories where the site permits export, read
pool-tendency reports and content for that room, and form general reads about how its pop-
ulation plays. Bring those pre-formed population reads to the table instead of trying to build
personal reads in-game.

• Select tables and seats with whatever the lobby allows. Even anonymous rooms usually
expose lobby stats (average pot, players-per-flop, stack distribution). Use them to find loose-
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passive action and a good seat wherever seat selection is permitted, just as you would with
a tracker.

When the overlay disappears, your edge shifts back onto observation, memory, disciplined de-
fault ranges, and off-table study of the pool, the skills that won online poker before HUDs existed
and still win in the rooms that ban them today.

39.5. Timing Tells Online

You lose physical tells online but gain timing tells, which many players badly underestimate. Ac-
tion timing leaks information because most people respond faster to easy decisions and slower to
hard ones.

• Instant check often means “I have nothing and gave up,” or an auto-check-fold, because
trapping usually involves a beat of deliberation. Treat this read as reliable mainly against the
recreational, auto-pilot pool. Observant regs know the instant check looks weak, and some
deliberately snap-check monsters to mimic a give-up and induce a bet from you, so discount
the “gave up” read against good, low-table-count players, exactly as you would discount the
tank-then-bet tell against a tricky reg.

• Instant bet/raise, especially a fast pot-sized bet, frequently signals a pre-planned line, often
strong, sometimes a pre-meditated bluff. Snap river jams from a thinking player skew toward
“I always intended to do this,” which polarizes the range toward the nuts or a chosen bluff,
with little in between.

• The long tank then a big bet is, against many players, a genuine tough decision that resolved
toward strength: they were weighing whether to go for max value. Against tricky regs it can
be a deliberate “Hollywood” (a staged pause to disguise a strong hand), so weight it by
opponent type.

• The long tank then a call typically signals a marginal bluff-catcher: they are not folding or
raising, just paying you off reluctantly. Against such a delay, your thin value bets get paid
and your bluffs are less likely to be folded.

Crucially, multitablers’ timing is noisy: a reg playing twelve tables may tank simply because an-
other table demanded attention, not because the decision was hard. Use timing tells most confi-
dently against players you believe are on few tables, and discount themheavily against high-volume
grinders.

Common mistake

Giving off your own timing tells. If you snap-call rivers with weak hands and tank-call with
strong ones, observant opponents will read you. Use a consistent rhythm (many pros adopt
a small, fixed delay on most decisions) so your timing carries no information. This matters
more the fewer tables you play, because your timing is then more legible.
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39.6. Seat and Table Selection

Table selection is, for many online cash winners, more important than any in-hand strategic skill. A
weaker player to your right, one you have position on and can choose when to engage, is very hard
to lose to over the long run. Note the qualifier: you will still lose individual pots, and even whole
sessions, to a fish through variance. Game selection guarantees no single outcome; it shifts the
long-run edge decisively in your favor. The single biggest controllable variable in your win rate is
who you play against and from what seat.

• Choose tables with recreational players. Use the lobby stats (average pot size, players-per-
flop%, and your tracker’s auto-rate of seated players) to find tableswith loose-passivemoney.
High average pot and high players-per-flop usually mean live action.

• Seek the seat to the rec’s left. Position is power; acting after the fish means you play more
pots in position against them and can isolate, value bet, and control the pot. Many sites and
tools let you pick your seat or auto-seat you to a target’s left.

• Avoid tables stacked with regs. A table of five competent grinders and you is a rake-paying
machine with no profit center. Leave.

• Watch for “bum-hunting” and seat scripts. On some sites, regs use scripts to grab the good
seat versus a fish or to refuse to start a table without a target. Many sites now have anti-
seating-script rules (mandatory seating, anonymous tables, or forced participation) precisely
to protect recreational players. Know your site’s rules.

39.6.1. Reg wars

When the recs leave, only regs remain, and you enter a reg war: a tough, near-zero-sum, high-
variance grind where rake quietly bleeds everyone. The disciplined response is usually to not
play it at all. Sitting out, leaving the table, or refusing to start heads-up versus a tough reg is not
cowardice; it is correct game selection. Your edge against a peer is thin and the rake is certain. Save
your hands, focus, and bankroll variance for tables with a profit source. The best online players
are ruthless about quitting reg-heavy tables.

Key idea

“Don’t play in games you have no reason to be in.” Reg wars are mostly about ego and bore-
dom. The money is in the recs; if there are none at your table, your most profitable action is
often to close it and open one with a fish.

39.7. Rake, Rakeback, and Volume

Online poker is raked: the house takes a small cut of most pots (usually a percentage capped at
a fixed money amount), plus tournament fees. That cap is the crucial detail: because it is a fixed
currency figure rather than a fixed number of big blinds, its size in big-blind terms depends entirely
on the stake. A $0.50 cap is only half a big blind at NL100 (where the big blind is $1.00) but a full
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25bb at NL2 (where it is $0.02). That is exactly why micro pools are taxed so heavily, and why the
cap, measured in big blinds, shrinks as you move up. Rake is the silent third player in every hand,
and at micro and small stakes it can be the difference between a winning and a losing player.

• Rake compounds at scale. A 5 bb/100 win rate before rake might be only 2-3 bb/100 after it.
Because you play tens of thousands of hands, even a fraction of a big blind per 100 matters
enormously over a year.

• Rakeback and rewards. Sites return a portion of rake via rakeback, loyalty tiers, rakerace
promotions, and bonuses. For high-volume grinders, rewards can be a large share, some-
times the majority, of total profit. Treat rakeback as part of your win rate and choose sites
and stakes partly on their reward structure.

• How rake is attributed matters as much as the headline percentage. Sites compute your
share of a pot’s rake in one of three ways, and a tight reg’s effective rakeback can swing
sharply between them. Under the dealt method, every player dealt into the hand is credited
an equal slice of the rake whether or not they put a chip in, the most generous method to
nitty, fold-heavy players. Under the pure contributed method, you are credited strictly in
proportion to the money you actually put into the pot, so a player who folds earns nothing on
that hand, by far the harshest method for a tight reg. Weighted-contributed sits between the
two: rather than zeroing out folders, it still spreads some of the credit across the players at the
table while leaning on contribution, so in practice it treats a tight, fold-heavy style roughly
as favorably as dealt does. The upshot reverses the naive intuition: a tight reg typically earns
the most under dealt and weighted-contributed and the least under pure contributed. Factor
the attribution method, not just the advertised rakeback rate, into site and stake selection.

• Rake-aware strategy. Because the rake is typically capped, small pots are raked proportionally
harder than big ones. This nudges correct strategy slightly tighter preflop (limping and calling
wide to see cheap flops is worse when every small pot is taxed) and rewards taking down
pots before they reach the cap. Solvers configuredwith rake recover marginally tighter, more
aggressive baselines than rake-free solutions.

Common mistake

Grinding a stake where the rake exceeds your edge. At the micros especially, the pool can be
soft yet the rake so heavy that the median winning player barely beats it. Always evaluate a
stake’s beatability after rake, including rewards. Sometimes moving up a stake, where rake is
a smaller fraction of the bigger blinds, is more profitable than staying down “where the fish
are.”

39.8. Tracking Software and Study

Two categories of software define the modern online grinder’s toolkit:

1. Trackers /HUDs (e.g., PokerTracker, Hold’emManager, andHand2Note) import your hand
histories into a database, drive your in-gameHUD, and let you review hands and run filtered
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reports afterward. The post-session analysis is where most of the learning happens: filter for
“all big river bluff-catches,” “every spot I 3-bet the BTN,” and look for leaks.

2. Solvers (e.g., PioSolver, GTO+, MonkerSolver for multiway, and various preflop-chart tools)
compute game-theory-optimal strategies for specific spots. You study these away from the
table to internalize correct sizings, frequencies, and range constructions, then approximate
them live.

A productive study loop:

1. Mark hands during play (most clients let you tag a hand for review).
2. After the session, review marked and filter-flagged hands in your tracker.
3. Take the genuinely confusing spots into a solver, set realistic ranges, and study the solution’s

logic (why it bets this size here) rather than memorizing the exact mixed frequencies.
4. Convert recurring patterns into simple in-game heuristics you can execute fast across many

tables.

Be wary of site rules on software. Real-time assistance (RTA), querying a solver during play, is
cheating and bannable on every reputable site. The permitted use is study away from the table. Like-
wise,many sites restrictHUDs, certain seating scripts, anddata-mining; some run fully anonymous
tables that forbid third-party tracking entirely. Know and respect each site’s terms.

39.9. The Solver-Heavy Meta — and How to Keep an Edge

Themodern online cash environment is solver-saturated. A large fraction of regulars have studied
the same PioSolver outputs, the same preflop charts, the same population reports. The result is
convergence: everyone plays a similar, hard-to-exploit baseline, and the old days of crushing by
simply being “more aggressive than the table” are gone.

So where does an edge still come from?

• Exploit rather than imitate. Against opponents who deviate, equilibrium play is hard to ex-
ploit but leaves money on the table: it never punishes their specific leaks, so it wins without
winning maximally. And remember this is a raked, often multiway 6-max game, not a heads-
up zero-sum textbook: equilibrium play is not literally “unbeatable” here. Rake drags it
toward break-even, and in multiway pots opponents’ deviations can even shift EV against
the equilibrium player. Your edge over a solver-trained reg pool comes from correctly identi-
fying and attacking their deviations from optimal: the spots where the population over-folds,
under-bluffs rivers, or mis-defends the big blind. Trackers’ pool-wide reports are valuable
here.

• Recs are still recs. No amount of solver saturation changes the fact that recreational players
spew. The bulk of your profit still comes from playing many pots, in position, against the
loose-passive and loose-aggressive money. Game selection beats theory.

• Better software discipline and tilt control. When everyone has the same charts, the edge
migrates to execution: who selects tables better, who quits reg wars faster, who manages tilt
across a 1,000-hand downswing, who keeps decision quality high on table eight at hour four.
These are the chapters on psychology and mental game made concrete.
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• Studying the population, not just the solver. The solver tells you the baseline. The win-
ning move is to study how your specific pool deviates from it and build a “node-locked” exploit
strategy. Node-locking, telling the solver to assume the population’s actual (suboptimal)
frequencies and solving for the best response, is how serious players convert pool reads into
precise, maximally exploitative strategies.

Key idea

In a solver-saturated meta, GTO is your floor, not your ceiling. Use balanced play as a safe
default against unknown regs so you cannot be exploited, then layer exploitative deviations
on top wherever a read (individual or pool-wide) justifies it. The player who only ever plays
“the solver line” is, paradoxically, leaving the most money behind.

39.10. A Worked Example: Toggling Across Tables

You are six-tabling 100bb-deep NL50 6-max. On Table 3 you open A♠Q♣ from the cutoff to 2.5bb.
Two opponents are relevant:

• The button, a reg with VPIP/PFR of 24/20 and a 3-Bet of 9% over 1,400 hands, a competent,
balanced regular.

• The big blind, a player tagged red (“rec”) with VPIP/PFR of 48/9 over 300 hands and a high
WTSD, a classic loose-passive station.

The button folds. The big blind calls. Flop comes Q♥8♦4♠: top pair, top kicker for you, on a dry
board, heads-up and in position against a calling station.

Reasoning step by step:

1. Identify the species. The big blind is a rec with a huge VPIP/PFR gap (48/9) and a highWTSD:
he calls too much and folds too little. This is an exploitative spot, not a balance spot. Throw
the solver’s mixed bluff/give-up frequencies out; against a station you simply bet your value
and stop bluffing.

2. Sizing for value. Because he is a station who pays off, value betting works best with larger
sizings than GTO defaults. I bet two-thirds to three-quarters pot on the flop rather than a
small balanced c-bet. He calls with any pair, any gutshot, any Qworse than mine, and plenty
of overcards.

3. Plan the streets. My plan is to bet for value on all three streets unless the board gets ugly
and his calling range visibly improves past me. Against a station, thin value across streets is
where the money is.

4. Turn. The turn is the 2♣, a total blank. I bet two-thirds again. He calls. His range is still full
of worse Qs, pocket pairs, and stubborn draws.

5. River. The river is the 7♠, completing nothing meaningful. I value bet a final two-thirds. The
instinct to “pot-control with one pair” is a regular-table, vs-a-reg instinct; against a documented
station with highWTSD, checking back top-top here leaves clear value behind. He calls with
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KQ, QJ, pocket nines, even ace-high at this player type. I expect to be ahead the largemajority
of the time I get called.

Now contrast: had the button reg called preflop andwe reached the same board, I would size smaller
on the flop, mix in checks, and seriously consider pot control on later streets, because a balanced
regwill not pay off three streets light andmay raiseme off thin value or check-raise as a bluff. Same
cards, same board, opposite strategy, dictated entirely by which species I am facing. That toggle,
executed correctly six tables at a time, is the essence of online cash.

Drill

Open your tracker and filter for every handwhere you reached the river with exactly one pair
against a player you had tagged as a rec/station. Count how often you checked back the river.
For each check-back, ask honestly: would a thin value bet have been called by a worse hand
more than half the time? Most players find a pile of missed value bets against stations, the
single most common and most profitable leak to fix in online cash.

39.11. Chapter Summary

• The online pool is tighter, more aggressive, and tougher than live; your edge is the sum of
small correct adjustments repeated at scale.

• Every table is recs vs. regs. Play tight and GTO-leaning against unknown regs; play maxi-
mally exploitative against recs. Toggling between the two is the core skill.

• Multitable to the countwhere your decision quality is still high, not higher. Manage attention
with sensible layouts, action queues, disciplined time-bank use, and terse notes.

• Fast-fold pools erase individual reads: play tighter, closer to GTO, and exploit pool-wide ten-
dencies rather than persons.

• A HUD tells you which question to ask, not the answer; respect sample sizes and keep it
minimal. Mine timing tells, but discount them against multitablers and hide your own.

• Table and seat selection outweigh in-hand wizardry. Sit to the rec’s left; quit reg wars.
• Rake and rakeback are part of your win rate; evaluate every stake’s beatability after rake.
• Use trackers and solvers for study away from the table (never real-time assistance). In a

solver-saturated meta, GTO is your floor; exploitation and game selection are where the
real money still lives.
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This chapter will leave you able to widen your ranges, sharpen your positional play, and ramp up aggression
as the table shrinks from six-max to heads-up, then read and counter a single opponent over a long session.

Most players learn poker at full ring (nine-handed) or standard six-max tables, and they carry full-
ring instincts into smaller games where those instincts quietly bleed money. Short-handed and
heads-up cash are not just the same game with fewer seats. They are faster, more aggressive, more
positional, and more variance-heavy. They are also where the strongest players make the most
money per hour, because the edges compound. Every street, every decision, every range is wider
and more contestable.

This chapter covers the progression from six-max down to four-max, three-max, and finally heads-
up, the purest form of the game, where every hand is blind-versus-blind and the button decides
everything. We build the strategic logic from the top down: why ranges widen, why position
becomes decisive, why aggression is rewarded, and how to read and counter-adjust to a single
opponent you will play for hours.

40.1. Why fewer players changes everything

Three structural facts drive every short-handed adjustment. Understand these and most of the
tactical advice becomes obvious rather than memorized.

1. You pay the blinds more often. At a full-ring table you post the big blind one hand in nine.
At six-max it is one in six; at heads-up, you post a blind every single hand and the big blind ev-
ery other hand. The blinds are a fixed tax on doing nothing. The more often you pay them, the
more you must fight to win them back, which means playing more hands and playing them more
aggressively.

2. Fewer players means fewer hands can beat you. A hand’s strength is relative to how many op-
ponents could be holding something better. With eight opponents, a hand like K♥T♠ is mediocre,
since someone probably has a better king, a pair, or a dominating ace. With one opponent, K♥T♠
is a monster in relative-strength terms: its raw equity against a single random hand is strong, on the
order of 60%. That does not make it a hand you 3-bet for value against a wide button (more on
that below), but every hand’s equity rises as players are removed, because the chance that somebody
woke up with aces collapses.

3. Position is worth more when the pot is contested more often. Position (acting last) is valuable
because information is valuable. In short-handed play you reach contested, blind-vs-blind pots
constantly, so the positional edge is exercised on a huge fraction of hands rather than occasionally.
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The button in a heads-up match has position on 100% of hands. That is the single most important
number in this chapter.

Key idea

Short-handed poker is a game of contested pots. At full ring you can fold-fold-fold and wait
for premiums. Short-handed, that “tight rock” strategy gets blinded to death and exploited
by anyone willing to attack your folds. The correct baseline posture is aggressive selectivity:
wide opening and 3-betting ranges, applied with positional discipline and a willingness to
barrel (keep betting across streets).

40.2. Six-max cash: the modern baseline

Six-max is the most popular cash format online and the natural starting point. Four positions open
before the blinds: the lojack/under-the-gun (UTG), the first seat in six-max; the hijack (HJ); the
cutoff (CO); and the button (BTN), plus the two blinds. Each of these four seats has a distinct
opening range, shown in the table below. Because two full-ring positions are removed, every range
shifts looser.

Typical opening ranges (raise-first-in, or RFI: you are the first player into an unopened pot with
a raise), expressed as a percentage of hands, look roughly like this. Treat them as approximate
solver-informed baselines, not gospel. Exact frequencies depend on rake, stack depth, and your
opponents.

Position Approx. opening range Character

UTG (first seat 6-max) ~15-19% Pairs, broadways, suited aces,
strong suited connectors

Hijack ~21-25% Adds more suited gappers,
weaker broadways

Cutoff ~26-30% Most suited hands, all pairs,
many offsuit broadways

Button ~42-50% Any ace, any suited hand worth a
raise, most connectors, wide
offsuit

Small blind (RFI) ~36-44% raised Linear/condensed: raise the
strongest hands, fold the rest,
plus a real limp/complete range
(see below)

The button opening close to half of all hands is the defining feature of six-max. With only two
players left to act and position guaranteed, the button profits simply by raising and taking the
blinds uncontested a large fraction of the time. The flip side is that the big blind must defend wide,
roughly ~40-50% (call plus 3-bet combined) against a typical 2.5x button open, to avoid being run
over. Two qualifiers on that figure. First, the “defend ~50%” heuristic is tied to smaller opens: a
2x/min-raise gives the BB a better price and pulls the defend frequency up, while against a 2.5x it
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shades down. Second, the BB is not the only defender; the small blind can also cold-call or 3-bet, so
the BB does not shoulder the whole minimum-defense burden alone. BB defense is mostly calling,
since you close the action and get a price, with a 3-betting range layered on top.

40.2.1. Blind-vs-blind: the hidden battleground

When everyone folds to the small blind, you have a blind-vs-blind (BvB) confrontation. These pots
are frequent in six-max and dominant in shorter formats, yet they are where weak players leak the
most because the dynamics are unfamiliar.

The SB acts first preflop and is out of position for the whole hand, acting first on every postflop
street with the BB closing behind it. This spot is worth comparing to the heads-up button covered
later, because the two look alike preflop. Once it folds to the small blind in six-max, you are in a
pure SB-versus-BB confrontationwith the same 0.5/1 blinds, stacks, and rake as a heads-up button-
versus-big-blind pot, and in both you act first preflop and choose to open, limp (just call the big
blind), or fold. The decisive difference is postflop position. In a true heads-up match the small
blind is the button, so it acts last postflop and is in position. In six-max (and four-/three-max)
blind-vs-blind, the small blind acts first postflop and is out of position; the big blind holds the
closing, button-like seat after the flop. That is why the BvB SB opens a much tighter range (~36-
44%, below) and sizes up, while the heads-up button opens far wider (~80-90%) and sizes down.
They share the preflop logic, but the BvB SB should never borrow the heads-up button’s width or
small sizing.

At equilibrium the SB is not purely raise-or-fold. Solvers complete (limp) a meaningful chunk
of the SB range, often around ~15-30% of hands in low-rake, deeper-stacked games, alongside a
raising range. Limping lets marginal holdings see a cheap flop, realize equity, and keeps the SB’s
calling range from being absent, which would otherwise let the BB attack a raise-or-fold SB freely.
The limp range shrinks as rake rises and stacks get shallower, and widens as the game gets deeper
and cheaper.

Many players adopt a defensible compromise: simplify to raise-or-fold. Raise around 36-44%, fold
the rest, and skip the limp. The justification is rake and simplicity rather than any claim that limp-
ing is theoretically bad. A single raise-or-fold tree is far easier to execute, and in a meaningfully
raked pool the thinnest limps lose value first, so folding them costs little. The same reasoning ap-
plies to the heads-up button later, which also carries an equilibrium limp range you can choose
to drop (though the in-position button limps a wider set than this out-of-position SB). When you
do raise the SB, size a touch larger (around 3x) than at a fuller table. Because you will be out
of position postflop, a bigger raise denies the BB’s wide calling range its cheap price and helps
compensate for the equity you will struggle to realize without position.

The BB, closing the action with position, defends against an SB raise very wide, frequently 50%+
against a min-raise and less against a larger SB open, mixing calls with a robust 3-betting range.
Whoever fights harder in BvB tends to win the format, because these pots recur all night.
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40.3. Four-max and three-max: the squeeze toward heads-up

As the table shrinks to four- and three-handed, every range slides further open and the button’s
edge grows.

Four-max has four seats: the cutoff (first to act, effectively the “UTG” of a four-handed table), the
button, the small blind, and the big blind. With only one player to act before the blinds, the first-
in seat opens much wider than a six-max UTG, roughly 25-32%, while the button opens around
45-50% with position guaranteed and only the two blinds behind, essentially the same wide steal
you would use three-handed on the button. The blinds adjust accordingly: the SB is again the out-
of-position spot that acts first (limp/raise/fold, simplifiable to raise-or-fold), and the BB defends
wide and 3-bets to punish a wide opener.

Three-max has only three positions: button, small blind, big blind. The button opens ~45-50% of
hands. Folding the bottom half of your button range is correct, but folding too tight, surrender-
ing blinds you should be attacking, is the cardinal three-handed sin. The blinds must counter by
3-betting more, because flat-calling out of position against a wide, aggressive button is a losing
proposition.

A few transferable principles for short-handed (4/3-max) play:

• 3-bet more, flat less, especially out of position. Cold-calling out of position lets the in-
position player realize equity and control the pot. 3-betting takes the initiative and the dead
money. As the table shrinks, the ratio of 3-bets to flats should rise.

• Widen your value thresholds. Top pair with a decent kicker is a strong hand three-handed;
it is often a premium heads-up. Adjust what you are willing to stack off with.

• Attack capped ranges. A range is capped when it can no longer hold the strongest hands.
When an opponent just calls preflop and then checks, their range is rarely strong, and short-
handed this happens constantly. Sustained, sized-up barreling against capped ranges drives
short-handed win rates.

Common mistake

Treating four-max and three-max like a slightly looser six-max. Players widen their opening
ranges correctly but fail to widen their 3-betting and barreling ranges tomatch. The result: they
openA♦9♠ from the button, get flatted by the BB, c-bet (continuation bet) the flop, then shut
down on the turn because “I only have ace-high.” Against a capped, over-folding range, that
turn barrel is often a clearly +EV continuation, though whether to fire depends on the turn
card, the board texture, and howmuch the opponent actually folds. Short-handed aggression
has to be sustained across streets, well past the preflop raise.

40.4. Heads-up cash: the purest game

Heads-up (HU) is poker distilled. Two players, two cards each, position alternating every hand.
There is no hiding, no waiting for a better spot, no folding into the money. Youwill play thousands
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of hands against the same opponent in a session, which makes it simultaneously the most reads-
driven and the most adaptive format in poker. It is widely regarded as the highest-skill, highest-
variance form of NLHE cash, and it is where the strongest players test each other directly.

40.4.1. The two seats

Heads-up has exactly two positions, and they have confusingly overlapping names, so let us be
precise:

• The button (BTN) posts the small blind, acts first preflop but last on every postflop street,
and is therefore in position postflop. This is the strong seat.

• The big blind (BB) posts the big blind, acts last preflop but first on every postflop street, and
is out of position postflop. This is the weak seat.

Note the reversal from multiway play: heads-up, the small blind is the button and the aggressor.
Every hand is blind-vs-blind by definition. There are no other players to provide dead money or
to fear, just you, your opponent, and the rake.

Key idea

In heads-up, the button has position on 100% of hands. Position is the single largest structural
edge in poker, and heads-up hands it to one player on every deal. A competent heads-up
player wins money from the button and tries to lose as little as possible from the big blind. If
you are not winning from the button, you do not have a heads-up game yet.

40.4.2. Button strategy: raise relentlessly

Because the button has position guaranteed, the baseline is to raise awide range, frequently 80-90%
of all hands at typical stacks and at the extreme nearly every hand. The raise takes down the blinds
uncontested when the BB folds and guarantees position when called. Raising this wide is a sound,
popular simplification, but it is still a simplification. At 100bb deep the solver keeps a genuine
open-limp range, often around 15-30% of hands, to protect the BB’s option to check behind, realize
equity cheaply with marginal holdings, and keep its raising range from being too uncapped. That
limp range grows as stacks get deeper and shrinks as rake rises. For most players raise-or-fold is
a fine default; just know you give up a small, real piece of equilibrium when you drop the limp
entirely. As with the BvB small blind earlier, the decision to simplify the limp away carries over
here, even though this in-position button limps and raises a far wider set.

Standard button raise sizing in HU is small, around 2x to 2.5x the big blind, because you are raising
so wide that you want a cheap price on your weakest hands, and because position lets you outplay
the opponent postflop regardless of how much went in preflop. A min-raise (2x) is extremely
common in solver-approved HU strategy. The out-of-position BvB small blind sizes up to around
3x for the same underlying reason: lacking postflop position, it needs the larger raise to deny the
BB a cheap call.

399



40. Short-Handed & Heads-Up Cash

40.4.3. Big blind strategy: defend wide, 3-bet polarized

Facing a button that raises 80%+ of hands, the big blind cannot fold its way to profit. The BB must
defend a huge fraction, often 60-70% against a min-raise, because the pot odds to call are excellent
and the button’s range is weak. BB defense splits into:

• Callingwith hands that play well postflop but aren’t strong enough to 3-bet for value: suited
connectors, suited gappers, weak-to-medium aces, small pairs, and broadways that prefer to
see a flop.

• 3-betting, whose default backbone is polar: only strong value and bluffs, with the medium
hands held back. The value is big pairs, AK, AQ, and strong suited aces; the bluffs come from
the bottom of your continuing range (suited wheel aces like A♠4♠, suited connectors like
7♥6♥, hands with blockers and backdoor potential). Your middling, decent-but-not-great
holdings generally prefer to flat and keep the button’s bluffs in.

This polar structure is one of the most important concepts in heads-up, but its strictness depends
on how wide the button actually is. The wider and weaker the opener, the more your value 3-
bets merge downward. Against a typical 80-90% HU button, a strong-but-not-premium hand is
comfortably ahead of the opener’s range and benefits from seizing the initiative, so you keep the
polar backbone (premium value plus blocker bluffs) and add a layer of medium-strong hands to
the value side, mixing in some 99, AJs, KQs, ATs, and AJo. Your truly medium hands still prefer to
flat: K♥T♠ doesn’t want to get 4-bet off its equity and realizes equity fine by calling, while A♦3♦
blocks the button’s strong aces, canwin by folding the button out, and canmake the nut flushwhen
called. The working rule is to lean polar and then merge value downward as the open widens.

Common mistake

Reflexively 3-betting every “good but not great” hand out of the big blind, always as pure
value and in size. The merge described above is a measured addition (a slice of 99, AJs, KQs,
ATs, and AJo), not a license to blast your entire upper-middle range. The genuinely medium
holdings, such as K♥T♠, K♦J♠, andweak suited aces that flopwell, still prefer to flat. When
you 3-bet them indiscriminately you fold out the hands you dominate and bloat an out-of-
position pot against the hands that have you crushed. Keep the bulk of your medium hands
flatting, put your 3-betting energy into the polar extremes (premium value and well-chosen
blocker bluffs), and merge in a controlled share of strong-medium hands only as the button’s
open gets wider and weaker.

40.5. Fast reads and counter-adjustment

Because you play the same opponent for thousands of hands, heads-up is an arms race of adjust-
ment. The theoretically sound (GTO, or game-theory optimal) baselines above are your default and
your defense; they guarantee you cannot be heavily exploited. Themoney ismade by deviating from
them to punish a specific opponent, while watching for their counter-deviation.

A practical adjustment loop:
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1. Establish a read from frequencies, not single hands. One hero-fold tells you little; a pattern
over 50-100 hands tells you a lot.

2. Deviate to exploit it. Pick the single largest leak and attack it directly.
3. Watch for the counter. A thinking opponentwill notice and adjust. Themoment your exploit

stops working, the read has flipped.
4. Re-center toward GTO, then re-read. When in doubt, return to the unexploitable baseline

rather than guessing.

Online, your read engine is your HUD (heads-up display). The most useful HU stats and rough
interpretive ranges:

• VPIP (voluntarily put money in pot): in HU this is very high for everyone, with typical
competent ranges running ~70-90%. Below~60%means a player folding the button toomuch
(attack their blinds, and over-fold to their raises since their range is strong).

• PFR (preflop raise): in HU, VPIP and PFR sit close together for good players, who raise
rather than limp or call. A large VPIP-PFR gap signals a passive limper/caller you can value-
bet relentlessly and rarely need to bluff.

• 3-bet %: HU 3-bet frequencies run high relative to full ring, typically ~12-20% for solid play-
ers and higher for aggressive ones. A low 3-bet (well under that band) means their flats are
wide and their 3-bets are strong, so fold to 3-bets but barrel their flatting range. A very high
3-bet means you can 4-bet lighter and flat their 3-bets in position.

• Fold to c-bet / aggression frequency: the workhorse stats for postflop exploits. A high fold-
to-c-bet says barrel everything; a low one says value-bet thin and stop bluffing.

Drill

Over your next 200 hands of heads-up (or a hand-history review of them), track just two
numbers for your opponent: how often they fold the big blind to your button raise, and how
often they fold to your flop c-bet. If either number is above roughly 65%, exploit it hard: raise
every button and c-bet every flop until they adjust. Write down the hand number where the
leak stops working, since that is the moment they counter-adjusted and your read must flip
with it.

Note that these stat thresholds are approximate and population-dependent; treat them as directional,
not precise. Small samples lie. A 70% fold-to-c-bet over 20 hands is noise; over 200 hands it is a
strategy.

40.6. A fully worked heads-up hand

Let us walk a representative button-vs-big-blind hand at 100bb deep to see the concepts in mo-
tion.

Preflop. It folds to you on the buttonwith A♣5♣ (a suitedwheel ace). You raise to 2bb, a standard
wide, small button open. A♣5♣ is a great hand here, with an ace blocker, flush potential, and the
ability to make a wheel. The BB calls. Pot is 4bb.
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Flop: K♣8♣3♦. The BB checks (out of position, they check their entire range here by default).
You hold A♣5♣: bottom-end equity, but you have the nut flush draw (two clubs in hand on a two-
club board, headed by the A♣) plus overcard blockers. This is a textbook semi-bluff c-bet, betting
a drawing hand that can win immediately or improve. On a king-high two-tone board that hits
your wide button range hard, the high-frequency size is small (around 25-33% pot, i.e. ~1.3bb into
4bb), but with a strong draw you can also choose a larger, more committal c-bet of half pot, say
2bb into 4bb, to build the pot behind your equity when called. Here you bet 2bb (half pot). The
BB calls. Pot is 8bb.

Turn: K♣8♣3♦→ 7♥. The 7♥ is a blank that doesn’t complete the obvious draws. Your A♣5♣
makes no straight or straight draw here: a wheel would need both a 2 and a 4, and on K♣8♣3♦7♥
there is no one-card straight available to you. Your equity is the nut flush draw (nine clubs, roughly
19.6% to hit on the river) plus ace-high showdown value. The BB checks again.

Here is the key decision. You have two profitable options:

• Check back to realize your equity for free and keep the BB’s bluffs in on the river. This
controls the pot with a drawing hand and is fine.

• Barrel again as a semi-bluff. Against an opponent who folds turns too often (your HUD
read), a second barrel of ~5bb into 8bb folds out the BB’s missed connectors and middling
pairs while still having the nut flush draw as backup equity.

Suppose your read is that this BB over-folds to turn barrels (fold-to-turn-c-bet running high). You
barrel 5bb. The BB folds. You take down 8bb with ace-high, exactly the kind of pot that, repeated
hundreds of times, separates winning heads-up players from breakeven ones. Position, fold equity,
and a live backup draw made the barrel profitable here even with no made hand.

Had the BB called, the river club gives you the nuts to value-bet; a brick lets you give up having lost
the minimum. This is the heads-up engine: wide preflop aggression, equity-backed continuation
betting, and reads-driven barreling, all leveraged by guaranteed position.

40.7. Rake: the silent counterweight to “widen everything”

Almost every directional instruction in this chapter pushes the same way: wider, looser, more
aggressive. One large, real-world force pushes the opposite way, and short-handed and heads-up
games are where it bites hardest: rake.

Rake hurts these games disproportionately for structural reasons. You contest a pot almost every
hand, so you pay rake on a huge fraction of deals rather than occasionally. Blind-vs-blind and
heads-up pots are small, so a percentage-based rake eats a larger share of each pot, and the per-pot
cap that protects you in big multiway full-ring pots rarely comes into play. The net effect is that
rake compresses your edge most precisely in the games this chapter is about.

That has a concrete strategic consequence: high rake should tighten you, not loosen you. When
the house takes a meaningful cut of every small pot, marginal hands that are barely break-even
pre-rake become losers, so:
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• BB defense narrows. The “defend ~40-50%” and “60-70% vs a min-raise” figures assume
modest rake. In a high-rake pool you simply cannot profitably call as wide, because you
must overcome both the button’s range and the rake every time you continue.

• Marginal SB opens and limps narrow. The thinnest steals and completes lose value first
when each pot is taxed.

• Thin value and marginal bluff frequencies shrink. Bets that win a tiny pot net of rake are
worth less; the rake quietly raises the bar for a profitable thin value bet or a marginal barrel.

The solver-derived “wide” baselines throughout this chapter assume amodest, realistic online rake.
In a high-rake environment, treat them as ceilings and shade tighter. And because rake is a fixed
drag on every hand, game and site selection plus rakeback can decide whether widening pays at
all. Choosing a lower-rake site, a better cap structure, or a meaningful rakeback deal can swing a
marginal short-handed strategy from losing to winning without your changing a single in-game
decision.

40.8. Variance and bankroll: the honest part

Short-handed and especially heads-up cash carry the highest variance of any cash format. The
reasons are structural, not bad luck: you play far more hands to showdown, you play them with
wider ranges and thinner edges, stacks go in lighter, and your entire result rides on a single op-
ponent rather than being diversified across a table. Win rates are measured in big blinds per 100
hands, and the swings around that win rate are large.

Three honest consequences:

1. You need a deeper bankroll. These are only rules of thumb, but they anchor the gap: a full-
ring or 6-max grinder is often comfortable on roughly 30-50 buy-ins for their stake, whereas
heads-up and very short-handed players typically want 50-100+ buy-ins for the format and
stake, because the downswings are longer and deeper even when you are clearly winning.
Move down a level the moment your roll dips below the floor; high variance punishes under-
rolled play far faster here than at full ring.

2. Edge can be small even when you’re better. Two competent heads-up players can have a
win rate so close to zero that variance dominates over thousands of hands. Game selection,
meaning who you choose to play, often matters more than your absolute skill.

3. Tilt control is non-negotiable. Because you are locked in with one opponent who is actively
trying to get under your skin, heads-up is psychologically brutal, and the format rewards
the player who stays on their A-game longest. (The mental-game tools are covered in the
psychology chapters; here, just know that heads-up tests them harder than any other format.)

Key idea

In heads-up, game selection is a skill on par with your in-game strategy. Strong players sit out
or avoid tables where a tougher player is waiting, and seek out spots where they hold a clear
edge. There is no shame in declining a match against a better player; at heads-up you cannot
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hide from them once seated, so the choice of whether to play is itself strategic. Refusing bad
matchups and accepting good ones is how professionals protect their win rate from variance.

40.9. Putting it together

The throughline from six-max to heads-up is a single, intensifying logic: as players are removed,
ranges widen, position becomes more decisive, blind-vs-blind frequency rises toward 100%, and
aggression is increasingly rewarded. Master the progression and you master a family of the most
profitable and most demanding games in poker.

A compact summary to carry to the tables:

• Six-max: open wide from late position, defend the big blind aggressively, and win the blind-
vs-blind battle. The button opening ~45% and the BB defending ~40-50% against a 2.5x but-
ton open (closer to 50% against smaller 2x/min opens, and remembering the SB co-defends)
are the load-bearing numbers.

• Four/three-max: widen everything further, lean on 3-bets over flats out of position, and
barrel relentlessly against capped ranges. Folding the bottom of your button range is fine;
folding it too tight is the real sin.

• Heads-up: every hand is BvB. Raise the button relentlessly, defend the big blind wide, 3-bet
on a polar backbone (premium value plus blocker bluffs) while merging your value down-
ward as the open widens, and treat the game as an adjustment arms race against one oppo-
nent. Win from the button; minimize losses from the big blind.

• Throughout: respect the variance, keep a deeper bankroll (roughly 50-100+ buy-ins for HU),
watch the rake (it tightens every “wider” instruction above), and select your games, because
at the small-handed tables, the math of your edge and the discipline of your mental game are
exposed for everyone, including you, to see.
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Part IX — Building the Player
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41. A Study Methodology That Compounds

By the end of this chapter you will be able to run a repeatable six-stage study loop that converts the hands
you play into durable, table-ready skill.

Talent gets a lot of credit it does not deserve. The players who pull away from the field over a
span of years are almost never the ones with the most raw aptitude; they are the ones with a study
process that compounds. A mediocre method applied consistently for two years beats brilliant
insights you forget by next Tuesday. This chapter is about building that process: a repeatable loop
that turns the hands you play into the skills you keep.

Everything in the rest of this book (hand reading, range construction, bet sizing, ICM, the psy-
chological game) is content. This chapter is the operating system that installs that content into your
actual decisions at the table. Without it, you will read, nod, feel smarter, and play exactly the same
way you did before. With it, your edge grows quietly and relentlessly.

41.1. Why most studying fails

Before we build the right loop, understand the three ways effort gets wasted, because you will
recognize all of them in your own past habits.

1. Passive consumption. You watch a training video or a Twitch stream, agree with everything,
and absorb almost none of it. Recognition (“yes, that makes sense”) feels like learning but is
not. Learning is the ability to reconstruct the idea unprompted, at the table, under pressure.

2. Studying spots you already understand. It is comfortable to drill the lines you are good at.
It is uncomfortable, and far more valuable, to sit with the spots where you genuinely do not
know the answer.

3. No transfer mechanism. You solve a hand on Sunday, learn something real, and never cre-
ate any link between that lesson and the moment three weeks later when the same texture
appears. The insight evaporates because nothing carried it from the desk to the felt.

Key idea

Study is not about exposure to correct plays; it is about changing the decision you will make in
a live, time-pressured spot you have not seen yet. Every technique in this chapter is judged
by one question: does it change what you do at the table?
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41.2. The core loop

Improvement is not a library of facts; it is a cycle. Here is the loop, and the rest of the chapter
expands each stage.

1. Play with focus: generate high-quality reps and capture the hands worth examining.
2. Mark and collect: flag the spots where you were uncertain, surprised, or results-blind.
3. Review and solve: find the actual error, not the bad outcome.
4. Extract a principle: compress the solve into one transferable rule.
5. Drill the leak: repeat the corrected decision until it is automatic.
6. Re-test: verify the fix survives contact with real play.

The magic is in closing the loop. Most players do steps 1 and 3, then skip the compounding work
in 4, 5, and 6, the part almost nobody does.

41.3. Stage 1: Play with focus

Volume without focus trains your bad habits as efficiently as your good ones; every hand you
autopilot is a rep that cements your current mistakes.

Set a session intention. Before you sit, pick one narrow thing to watch. Not “play well” but
something concrete like “Notice every river decision where I’m bluff-catching and ask what specific hands
I beat” or “Track how often the player on my left folds to a 3-bet.” A single lens per session is enough.

Cap your tables. Online, the number of tables that lets you actually think, rather than just react,
is lower than your ego wants it to be. If you cannot recall the action on a hand five minutes later,
you are playing too many tables to learn from any of them. For study-heavy sessions, drop to 1–4
tables even if your normal grind is 12.

Protect your A-game window. Focus is a depleting resource: you have a finite number of high-
quality decision-hours per day. Play your learning sessions when you are fresh, not as the third
thing you do after a full workday and an argument.

Drill

For your next five sessions, write one sentence before each: the single thing you will pay
attention to. After the session, write two more sentences: what you noticed, and one hand it
raised a question about. Five minutes total. This alone will outperform hours of unfocused
video-watching.

41.4. Stage 2: Mark and collect

You cannot review what you did not capture. Build a frictionless habit of tagging hands in the
moment, because by tomorrow you will have forgotten which spots actually confused you.
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Online, use your tracker’s hand-tagging hotkey (Hold’em Manager, PokerTracker, Hand2Note,
DriveHUD all support this). Live, type a two-line note into your phone the instant the hand ends:
the board, the action, and your question. The note does not need to be neat; it needs to exist.

Tag the right hands. The temptation is to mark the hand where you lost a big pot. That is results-
oriented. Instead, mark hands by decision quality rather than outcome:

• Uncertainty tag: you genuinely did not know the best action.
• Surprise tag: an opponent did something that violated your model of them.
• Friction tag: you felt a flicker of “should I?” and overrode it.
• Stack-defining tag: the pot was large enough that getting it right matters disproportionately.

Notice that “I got coolered” and “I lost” are not on this list. A hand where you got it all-in correctly
as a 70/30 favorite and lost is not a study hand; it is variance, and reviewing it only trains you to
be results-oriented. (We separate luck from skill at length in the variance and bankroll chapters;
here, simply do not let losses dictate your study queue.)

Common mistake

Filtering your database by biggest losing pots and “reviewing” them. This trains you to as-
sociate red numbers with mistakes, which is backwards. Some of your worst-played hands
won, and some of your best-played hands lost. Review decisions, not dollars.

41.5. Stage 3: Review and solve

This is where most people think studying happens. It is one stage of six.

41.5.1. Review your own database first

A solver tells you the theoretically correct play in a vacuum. Your database tells you what you
actually do across thousands of hands. Your own recurring leaks are worth more than any abstract
solver output, because fixing a leak you commit 40 times a session has enormous leverage.

Set aside a monthly database session. Useful filters:

• Showdown vs. non-showdown winnings. A deeply negative non-showdown line usually
means you are too passive, over-folding to aggression and/or not bluffing and stealing enough.
(Over-bluffing is not the culprit here: bluffs that get called show up at showdown, dragging
down your blue line, not your red one.) If showdown winnings are low, you may be paying
off too light, or not value-betting thin enough.

• By position. Most players have a hidden leak in one or two positions, often a too-loose blind
defense or an over-folding small blind.

• By line. Filter to “raised flop, faced 3-bet” or “check-called flop, faced river bet.” Patterns
jump out: maybe you fold rivers far more than you defend.
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• Big blindswonper 100 (bb/100) by preflop action. A single negative line (say, calling 3-bets
out of position) can quietly drain a winrate that looks fine in aggregate. But treat the bb/100
number with extreme suspicion until the sample is large.

The single most common database-review mistake

A filtered bb/100 figure is the noisiest thing in your database, and a downswing in one filter
looks identical to a leak. Winrate over any subset converges painfully slowly: as a rule of
thumb you need tens of thousands of hands per filtered line before a bb/100 read means
anything, and “calling 3-bets out of position” might generate only a few hundred hands a
month. A line that is genuinely fine can run deeply red for a long stretch purely by variance,
and a learner who “fixes” it will break a good line and chase a phantom leak.
So do not react to a red filtered winrate on its own. Diagnose recurring decision patterns
instead: action frequencies (how often you fold the river, defend the blind, barrel the turn)
and specific repeated mistakes. A recurring decision error shows up in far fewer hands than
a winrate read; if you fold rivers 80% of the time in a spot where you should defend more,
that frequency is trustworthy after a few dozen examples, long before the bb/100 is. Let the
winrate confirm a leak you have already identified by mechanism, never define one on its
own. (See the variance and bankroll chapters: confusing a downswing in one filter with a
leak is the same error as confusing a losing month with being a losing player.)

Read your database honestly, and read it for patterns.

41.5.2. Then take it to a solver

Modern solvers (PioSOLVER, GTO+, Simple Postflop, and newer cloud and “trainer” products
like GTO Wizard) will hand you a Nash-equilibrium strategy for almost any spot. The danger is
not that they are wrong; it is that they are seductive. It is easy to memorize “on this exact board, bet
33% with this frequency” and learn nothing transferable.

Use the solver to find thewhy, not thewhat. The output frequency is almost useless to memorize,
because the next board will be subtly different and your live opponent is not playing equilibrium
anyway.

A disciplined solver workflow:

1. Form a hypothesis first. Before you look at the answer, decidewhat youwould do andwhy. If
you skip this, you are sightseeing, not training. The gap between your guess and the solution
is the entire lesson.

2. Run the node. Look at the aggregate strategy (the overall betting frequency and sizings)
before drilling into individual combos.

3. Ask “what feature of the board drives this?” Is it equity distribution? Nut advantage? The
number of turn cards that change the picture? Range vs. range, who wants the pot bigger?

4. Toggle one variable. Change the board from Q♠7♦2♣ rainbow to Q♠7♦2♦ two-tone, or
move a card, and watch how the strategy shifts. The delta teaches the principle; a single
snapshot teaches one isolated fact.
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5. Add node-locking for the real win. Node-locking means forcing the solver to assume your
opponent plays a fixed, realistic (non-GTO) strategy, for example a population that never
bluff-raises rivers, then solving for the best response. This is where solver work and the
exploitative half of pokermeet, and it is farmore profitable against humans thanmemorizing
equilibrium.

Key idea

The solver’s frequencies expire the moment the board or the opponent changes. The princi-
ples behind them (range advantage drives betting frequency, nut advantage drives bet size,
board connectivity governs how much you can barrel) transfer to thousands of spots. Mine
principles, not frequencies.

41.6. Stage 4: Extract a principle

After every meaningful solve or database session, compress what you learned into one sentence
you could say to a student. If you cannot state it in a sentence, you have not understood it yet; you
have just looked at it.

Examples of well-compressed principles:

• “On low, paired, dry boards in a single-raised pot, the preflop raiser can bet small at a very
high frequency because the caller has almost no nutted hands.”

• “When I’m the one who would have raised the flop with my strong hands, my flop check is
capped (it can no longer contain the strongest hands), so I should defend turns and rivers
more cautiously.”

• “Against players whose river raises are almost never bluffs (a tiny raise stat at showdown),
my bluff-catchers become pure folds; I’m overpaying their value.”

These one-liners are the actual unit of poker knowledge. They are short enough to remember,
general enough to transfer, and concrete enough to act on. Keep them in a running document, your
principles log. Over a year this becomes the most valuable poker document you own, because it
is written in your own words about your own leaks.

41.7. Stage 5: Drill the leak

Knowing a principle and executing it at the table under time pressure are different skills. The bridge
between them is deliberate practice: repeated, focused reps on the narrow skill, with immediate
feedback, kept at the edge of your ability rather than rehearsing what you already do well.

Ways to drill, from cheapest to most involved:
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• Trainer apps. GTO trainers (GTO Wizard, PokerCoaching’s tools, DTO, and similar) let you
replay one spot type, say, blind-vs-blind single-raised pots on the turn, for fifty hands in ten
minutes, with instant correct/incorrect feedback. This is the closest poker has to a batting
cage.

• Flashcard the decision. For a specific recurring spot, make a card: front= “BTN opens 2.5bb,
BB calls, flop A♠7♦2♣, BB checks, I c-bet, BB check-raises. My plan?” back= your corrected
line plus the one-sentence principle. Reps build the reflex.

• Filtered live drilling. In your trainer or database tool, isolate exactly the leak (e.g., “facing a
turn probe out of position”) and grind only that node until the right action feels obvious.

The goal of drilling is automaticity. At the table you have seconds and divided attention; you
cannot re-derive theory from scratch. Drilling moves the decision from effortful calculation to
pattern recognition, freeing your attention for reads, sizing tells, and the psychological layer.

Drill

Pick the single leak your last database review exposed. Build or filter to a 30-spot set targeting
only that leak. Run it three times this week (Monday, Wednesday, Friday), tracking your
accuracy each time. Crucially, draw fresh, randomized spots of the same leak type on every
run: newboards, new runouts, newopponent positions, rather than repeating the identical 30
hands. (Most trainers randomize automatically; if yours does not, rotate the boards yourself.)
This matters because re-drilling the same fixed 30 answers lets accuracy climb simply because
you memorized those 30 spots, the rote-frequency trap this chapter warns against (Stages 3 and
4). You want the number to climb because the principle is generalizing to spots you have not
seen. If accuracy does not climb across fresh sets, the principle behind the leak is not yet clear
to you; go back to Stage 4.

41.8. Stage 6: Re-test and the role of spaced repetition

A fix is not real until it survives live play and survives time. Two mechanisms close the loop.

Re-test at the table. Set your next session’s intention (Stage 1) to be the exact leak you just drilled.
Now you are watching for it in live conditions. When the spot comes up and you execute the
corrected line, tag the hand, this time as evidence the fix is taking. When you fail to execute it, that
is the most valuable hand of the session: it tells you the drill has not yet stuck and the loop needs
another turn.

Space your repetition. Memory fades on a predictable curve, and concepts you do not revisit decay
just like vocabulary in a foreign language. Spaced repetition, reviewing an item at expanding
intervals (a day, then three days, then a week, then a month), counteracts that decay efficiently.
Apply it to your principles log:

• Review brand-new principles after one day.
• Survivors get reviewed after three days, then a week, then a month.
• Anything you get wrong on review drops back to the start of the schedule.
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You can run this in a dedicated spaced-repetition app (Anki is the standard) by turning each prin-
ciple into a card, or simply by keeping a dated principles log and re-reading the top section each
study day. The exact tool matters less than the expanding-interval discipline. Five minutes of
spaced review per study day will retain more than an hour of cramming once a month.

Common mistake

Treating a concept as “done” the day you understand it. Understanding is the start of reten-
tion, not the end. The spot you solved beautifully in March and never revisited is, by June, a
spot you will misplay, and you will not even realize the knowledge has eroded.

41.9. Learning faster with other people

Solo study has a ceiling: you cannot see your own blind spots, because the same flawedmodel that
produces the leak also evaluates the leak. Other people break that loop.

Study groups are the highest-leverage, lowest-cost accelerant available. Three or four players of
roughly similar ability, meetingweekly to each bring one hand, will collectively covermore ground
and, crucially, challenge each other’s assumptions. When you have to defend a line out loud, you
discover instantlywhether you actually understand it orwere just pattern-matching. The discipline
of explaining a hand is itself a study technique (often called the “teaching effect”: you learn a thing
far more deeply when forced to teach it).

Coaching compresses time. A good coach’s primary value is not telling you the right play, since a
solver does that for free. It is identifying which leak to work on first, because you cannot see your own,
and a coach has seen your exact error in a hundred other students and knows the fastest fix. Use
coaching surgically: get a leak diagnosed and a study plan, do the grinding work yourself, then
return to verify. Hourly coaching as a substitute for your own reps is expensive and ineffective.

Communities and forums (Discord study servers, the surviving strategy forums, stream chats
with strong regulars) give you a stream of spots and perspectives you would never generate alone.
The risk is signal-to-noise: confident voices are not always correct ones. Filter ruthlessly, and run
any “obvious” claim through your own solver before adopting it.

Key idea

The fastest learners are rarely the most talented; they are the most coachable and the most
willing to be wrong in front of others. Ego is the most expensive thing you can bring to a
poker study group. The player who says “I don’t understand this spot, walk me through it”
learns faster than the one who defends every line.
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41.10. A worked example: turning one hand into lasting skill

Walk through the full loop with a single hand, so you see how a confusing spot becomes a perma-
nent upgrade.

The hand. $1/$2 online, 100bb deep. You open A♥Q♠ from the cutoff to 2.5bb. The big blind,
a player you have tagged as passive and station-y (calls a lot, rarely raises without strong hands),
calls. Flop comes Q♣8♦3♥. BB checks, you bet 4bb into 5.5bb, BB calls. Turn is the 5♠. BB
checks, you bet 9bb into 13.5bb, BB calls. River is the K♣. BB leads into you for 20bb into 31.5bb,
an unusual move from a player who almost never bets.

In themoment (Stage 1–2). You held top pair, top kicker through the turn, but the river K demotes
your queens to second pair, so your A♥Q♠ is now just a one-pair bluff-catcher. Your gut says call;
something also feels off about this passive player suddenly leading big on the river. You tag the
hand with a surprise tag (the lead violated your model of this opponent) and a quick phone note:
“Q♣8♦3♥5♠K♣, villain leads river 20 into 31.5, very passive reg, I had AQ.”

Review and solve (Stage 3). Off-table, you do not fire up the solver first; you start with the read.
This opponent’s defining trait is that he does not bluff and does not lead without a reason. What
hands play this way? A king that got there (KQ, K8, even Kx he peeled), sets that slow-played,
two-pair, maybe Qx that decided to “find out” on the river. Almost none of it is a bluff, because
this specific population type does not run a river bluff at this frequency. You then load a solver with
node-locking, lock the BB into “leads river only with strong made hands,” and confirm: against
that locked range, AQ is a clear fold. The equilibrium solution might mix in some calls, but you
are not playing the equilibrium opponent; you are playing this one.

Extract the principle (Stage 4). One sentence for the log: “When a passive, non-bluffing player takes
a rare aggressive line on the river, my one-pair hands are bluff-catchers against a range that has almost no
bluffs, so they’re folds, regardless of how strong the pair looks.”

Drill (Stage 5). You build three flashcards over the next week: the same texture with a different
scare card, the sameplayer type leading a different runout, and a contrast card (an aggressive, bluff-
heavy opponent taking the identical line, where AQ becomes a snap-call). Drilling the contrast is
whatmakes the principle precise: the line is identical; the read on the player flips the answer. (This
is exactly where the hand-reading and player-profiling work from earlier chapters does its job; this
chapter’s contribution is the process that turned one hand into a durable skill.)

Re-test (Stage 6). Two sessions later, a different passive player leads big into you on a scary river.
This time you do not feel confused; you fold almost reflexively, and you tag the hand as the fix
landing. The principle re-enters your spaced-review schedule at the one-day mark, then three
days, then a week. By the time it has cycled a month, “passive players don’t bluff rivers” is no
longer a fact you looked up. It is how you play.

That is the whole point: one tagged hand, run through six stages, became a permanent piece of
your game.
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41.11. Building a sustainable weekly cadence

A perfect study plan you abandon in two weeks loses to a modest plan you sustain for two years.
Build for consistency rather than intensity. A realistic template for a serious part-time improver:

Day Activity Time

Mon Focused session + tag hands; set
leak intention

play time + 5 min

Tue Solve 2–3 tagged hands; write
principles

45 min

Wed Drill the week’s leak
(trainer/flashcards)

30 min

Thu Focused session, re-testing the
leak

play time

Fri Study-group meeting OR solo
hand review

60 min

Sat Bigger volume session, lighter
focus

play time

Sun Monthly: database review.
Weekly: spaced-repetition pass of
principles log

20–60 min

Scale the numbers to your life; the structure is whatmatters. The non-negotiables across any version
of this:

• Study and play are different activities. Do not pretend a grind session is study. Protect
dedicated, table-free study time.

• Every solve produces a one-sentence principle. No principle, no completed study session.
• Re-test what you drilled. The loop is not closed until the fix appears in live play.
• Spaced review is the cheapest high-value habit you have.

Key idea

Compounding requires that today’s study connect to next week’s play. The connective tissue
is the principles log and the spaced-review habit. Hands you tag feed solves; solves feed
principles; principles get drilled, re-tested at the table, and spaced into long-term memory;
the table generates new tagged hands. Spin that loop weekly and your edge does not grow
linearly; it accelerates.

41.12. Closing the loop

Most players treat improvement as a search for the one insight that will fix everything. There is
no such insight. There is only the loop: focused play, honest collection, real solving, compressed
principles, deliberate drilling, and patient re-testing, turned week after week, with other people
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checking your blind spots. None of the six stages is difficult. The discipline is in never skipping
the unglamorous ones: the principle you have to write, the drill you have to repeat, the spaced
review you would rather skip.

Do that, and the gap between you and the player who only consumes poker content widens every
single month. That widening gap, sustained over years, is what a study methodology that com-
pounds actually buys you.

Summary

• Studying only counts if it changes a decision you will make at the table; judge every
technique by that test.

• Run the six-stage loop: play with focus, tag hands by decision quality, review and solve,
extract a one-sentence principle, drill the leak, then re-test in live play.

• Diagnose leaks from decision frequencies and repeated errors, not from small-sample
filtered winrates.

• Mine solvers for the reason behind a strategy rather than the exact frequency, and node-
lock to find exploits against real opponents.

• Keep a principles log and review it on an expanding spaced-repetition schedule so fixes
survive over time.

• Use study groups, coaching, and communities to expose the blind spots you cannot see
alone.
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42. Bankroll Management & Risk of Ruin

By the end of this chapter you will be able to size a bankroll by format, set move-up and move-down triggers
you will actually follow, take disciplined shots at higher stakes, and use staking to share variance.

In Chapter 9 we established the uncomfortable truth at the heart of poker: even a clearly winning
player will endure long, vicious downswings purely from variance. A solid online cash-game
grinder beating their stakes for, say, 5 big blinds per 100 hands can still run into drawdowns of
20–40 buy-ins over a career, with occasional deep-tail stretches well beyond that, without ever
ceasing to be a winner. (The characteristic drawdown scale for that player is roughly SD²/(2·WR)
≈ 10,000/10 = 1,000bb ≈ 10 buy-ins, so the worst career drawdown tends to land a fewmultiples of
that; a true 100-buy-in cash loss is a rare tail event, not a scheduled certainty.) A good tournament
player can, and statistically will, go six months or more without a meaningful cash. None of this
means they are playing badly. The variance is real, and a single buy-in is a rounding error against
it.

Bankroll management (BRM) is the discipline that lets your edge express itself before variance
bankrupts you. It is not a glamorous topic; it wins no pots and earns no respect at the table. But
statistically it is one of the highest-leverage skills in the game, because the alternative, going broke,
sets your expected lifetime winnings to exactly zero no matter how good you are. A genius who
busts is, financially, indistinguishable from a fish.

This chapter turns the variance math from Chapter 9 into concrete rules: how many buy-ins to
keep by format; what “risk of ruin” actually means; when to move up, when to move down, and
how to take shots; and, because this is ultimately a psychological discipline, how to keep your roll
and your head separate.

42.1. What a bankroll actually is

Key idea

Your poker bankroll is money dedicated to poker and only poker. It is not your rent, not your
emergency fund, not money you would feel sick to lose. The single most important rule in
this chapter is the cleanest: separate the life roll from the poker roll.

The reason this matters is not moralistic. It is mechanical. The buy-in math below assumes that
each buy-in is fungible and replaceable from the roll, and that losing one does not change how
you play the next. The moment your poker money is also your grocery money, two things break
at once:
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1. Your decisions distort. Money you cannot afford to lose plays “scared.” You fold the thin
profitable river call because the losswould hurt your life, not just your roll. Scaredmoney sys-
tematically forfeits expected value (EV): you stop making the close +EV plays that separate
a winner from a breakeven player.

2. Your tilt amplifies. A normal downswing becomes an existential threat, which feeds the
emotional spiral we cover in Chapter 30.

So before any numbers: wall off a sum you can genuinely afford to lose entirely, keep it physically
and mentally separate (a dedicated account, or a separate online cashier balance), and treat it as
the only money poker is allowed to touch.

42.1.1. Recreational vs. professional rolls

The buy-in counts in this chapter assume the roll is a closed system: money flows in from winning
and out only into the next buy-in, compounding undisturbed. That assumption holds cleanly for a
recreational playerwith outside income (a salary, a business, anything that pays the rent), because
their poker roll never has to fund their life. If anything, such a player can run a little leaner than
the tables suggest: their downside is bounded by the roll, and a busted roll is a frustrating setback
rather than a personal catastrophe.

The full-time professional is the opposite case, and it is the one the clean math quietly flatters. A
pro draws living expenses (rent, food, taxes, health insurance) out of the same roll the buy-in counts
are protecting. That changes the arithmetic in two compounding ways:

1. Constant outflow shrinks the working roll. Every month a fixed sum leaves the bankroll
regardless of how the cards ran. In a downswing, withdrawals and losses stack on top of
each other, so the roll can fall below your move-down trigger far faster than variance alone
would drive it. The deMoivre formula assumes drift upward at yourwin rate; a pro’s effective
drift is win rate minus a withdrawal rate, which can be negative across a bad stretch even for
a genuine long-run winner.

2. It slows compounding and caps the climb. Money swept out to live on is money that is no
longer there to absorb the next drawdown or to fund the next move-up. The recreational
player reinvests every won big blind; the pro has to spend a chunk of it simply to exist, so the
same edge climbs the stakes more slowly.

The practical upshot: a full-time pro needs a materially larger roll than the tabulated counts,
plus a separate cushion. A common rule of thumb is to carry several months of living expenses
as cash outside the poker roll entirely, so that bad months are funded from savings rather than by
stripping the working bankroll. The single most dangerous month in a poker career is the one
where a downswing and the rent are paid out of the same shrinking number. Build that buffer
before you go full-time, not after.
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42.2. Risk of ruin, intuitively

Risk of ruin (RoR) is the probability that you lose your entire bankroll before variance turns in
your favour, assuming you keep playing the same way at the same stake. It is the number BRM is
designed to push toward zero.

You do not need to compute it by hand, but the standard approximation derived from Chapter 9’s
distribution is worth keeping in your pocket so you can stress-test your own situation:

RoR ≈ 𝑒− 2 ⋅WR ⋅ 𝐵 / SD2

where WR is your win rate, B is your bankroll, and SD is your standard deviation, all in consistent
units. Working in big blinds with rates per 100 hands: take a strong winner at WR = 5bb/100, SD
= 100bb/100, holding 40 buy-ins (B = 40 × 100bb = 4,000bb). Then the exponent is 2 × 5 × 4,000 /
100² = 40,000 / 10,000 = 4, so RoR ≈ e�� ≈ 1.8%. Halve the win rate to 2.5bb/100 and the exponent
halves to 2, giving RoR ≈ e�² ≈ 13.5% on the same 40 buy-ins. That swing shows how much the
answer hinges on your edge.

Internalise how the three inputs trade off:

• Win rate (your edge). The bigger your edge, the faster cumulative winnings outrun the
swings, and the lower your RoR. Edge is the single most powerful lever, though it is also the
one you can least control or honestly measure in the short run.

• Variance (standard deviation). Higher variance means wider swings around your trend
line, whichmeans deeper drawdowns are more likely, which raises RoR. This is format-driven,
and it is why a tournament roll must be so much larger than a cash roll.

• Bankroll size (in buy-ins). More buy-ins means more room to absorb a drawdown before
zero. RoR falls roughly exponentially as you add buy-ins.

That last point is what makes BRM tractable. Because risk of ruin decays exponentially with
bankroll, a sufficient cushion makes ruin negligible without being enormous. The relationship,
for a typical solid winner, looks roughly like this:

Bankroll (buy-ins) Approx. risk of ruin (winning player)

10 very high (~35% even for a strong winner; a
coin-flip or worse for a marginal one)

20 meaningful — uncomfortable
30 low single-digit %
40 low
50+ approaching negligible

These figures assume a strong winner (roughly 5bb/100 at a standard deviation of ~100bb/100),
and they are not universal. Because RoR depends so sharply on win rate (plug your own numbers
into the formula above), a marginal winner needs substantially more buy-ins for the same risk:
at 30 buy-ins the strong winner sits near ~5%, but a 2.5bb/100 winner is closer to ~20%+, and a
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barely-breakeven player approaches certainty no matter how deep the roll. Read the table as the
best case for a clear winner, and pad it generously if your edge is thinner or unproven.

Common mistake

These numbers assume you are a winning player. Risk-of-ruin math is brutally asymmetric:
if your true win rate is zero or negative, no bankroll is large enough, and RoR climbs toward
100% as you play more hands. BRM buys time for an existing edge to show up; it cannot
manufacture an edge you do not have. If you are not beating a stake, the fix is study and a
move down. A bigger roll will not save you.

Two more realities that the clean formula hides:

• Win rate is uncertain. You never actually know your true win rate; you have a noisy sample
estimate. Over-estimating your edge is themost commonway players quietly run a far higher
RoR than they think. Build your roll as if your win rate is at the pessimistic end of your
confidence interval, not the optimistic end.

• Ruin is rarely a clean “lose it all.” In practice almost nobody plays their last buy-in. The real
failure mode is being forced to move down (good, the system working) or, worse, reloading
from the life roll to stay at a stake the poker roll can no longer support (bad, the system
failing). Treat a forced move-down as the system working as intended.

42.3. Recommended buy-ins by format

The right number of buy-ins is set by variance, and variance is set by format. Lower-variance for-
mats (cash, where you realise your edge continuously across multiple streets and cannot bust the
session) need fewer buy-ins; higher-variance formats (large-field tournaments, where you must
win a coin-flip lottery to cash at all) need vastly more.

The guidelines below are starting points for a solid, studied player. Multiply them up if you are
risk-averse, still learning the format, or play higher-variance styles; you can run a little leaner only
if your edge is large and proven and you are comfortable moving down.

42.3.1. Cash games

For a standard 100bb full-ring or 6-max cash game, one buy-in = 100bb.

Risk tolerance Recommended bankroll

Aggressive (large, proven edge; willing to move
down)

~20–30 buy-ins

Standard ~30–50 buy-ins
Conservative ~50+ buy-ins
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So a player attacking $0.50/$1.00 (a $100 buy-in) should hold roughly $3,000–$5,000 for that stake
under the standard guideline. Cash variance is lowest because you realise your edge continuously,
street by street, and you can reload after a loss instead of busting out of the session. Note that this
is a claim about cash versus tournaments, not about playing deeper within cash, which (as below)
cuts the other way.

Adjustments within cash:

• Heads-up and very loose/aggressive tables are higher variance; push toward the conserva-
tive end.

• Deep-stacked games (200bb+) swing harder in absolute dollars; size your roll on the effective
buy-in, not the nominal blind level.

• Live cash deals far fewer hands per hour, so your swings (and your edge) unfold over amuch
longer calendar rather than over fewer total chips. Per-hand variance is if anything higher live
than online: games run looser, pots go multiway more often, and effective stacks tend to be
deeper. The buy-in counts above still apply; they just take more weeks of play to traverse.

42.3.2. Tournaments (MTTs)

Tournaments are a different universe of variance. The prize structure is top-heavy: you cash per-
haps 12–18% of the time, and the bulk of your EV sits in the rare deep runs and final tables. You
can be a strong, clearly winning MTT player and still not cash for dozens of buy-ins in a row. The
bankroll requirements reflect that.

Field type Recommended bankroll

Small-field / sit-and-gos (single table, ~6–9 players) ~30–50 buy-ins
Standard MTTs (a few hundred entrants) ~100–200 buy-ins
Large-field / huge online MTTs / big live series ~200–300+ buy-ins

Key idea

The headline number: cash games, tens of buy-ins; multi-table tournaments, hundreds. If
you take one thing from this chapter, take that the order of magnitude differs by format. Rolling
for MTTs like they are cash games is the single most common way good tournament players
go broke.

Tournament-specific notes:

• Re-entry and rebuy events raise your effective cost per tournament. Count a likely re-entry
into your per-event buy-in when sizing the roll.

• Satellites have their own bubble-driven variance (lumpy, all-or-nothing payouts); treat them
like high-variance MTTs.

• PKOs (progressive knockouts) are higher variance than vanilla MTTs because a chunk of
every prize pool is locked in bounties you only collect by winning all-ins; push toward the
upper end of the range.
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• Field size is the master variable. A 50-runner local nightly and a 5,000-runner online major
can both be “MTTs,” but the second needs several times the buy-ins of the first because the
variance scales with field size. The buy-in table above bears this out: small-field events sit at
~30–50 buy-ins and large-field ones at ~200–300+, so crossing from one end to the other is
roughly a 4–6× jump in roll, not a doubling.

42.3.3. Other formats, briefly

• Spin-and-gos / hyper-turbo lottery sit-and-gos: extreme variance from the random prize
multiplier plus short stacks. Treat as ~150–300+ buy-ins despite the single table. The mul-
tiplier concentrates a large share of EV into very rare jackpot outcomes, which makes these
among the highest-variance formats in poker, higher per game than most large-field MTTs. A
reader who takes 100 buy-ins as the floor here is under-rolled.

• PLO (Pot-Limit Omaha) cash: equities run much closer than in Hold’em, so variance is
meaningfully higher than No-Limit Hold’em (NLHE) cash. Treat +50% buy-ins as a floor,
not a target. Because the bankroll needed for a fixed risk of ruin scales as SD²/WR, and
PLO’s standard deviation is typically ~1.5–2× NLHE’s, the requirement rises with the square
of that ratio: SD² is ~2.25–4× NLHE’s, so an equal-edge player needs roughly 2.25× to 4× the
Hold’em count, depending on where in the 1.5–2× standard-deviation range your particular
game actually sits. That +50% heuristic only holds if your PLO win rate in bb/100 is corre-
spondingly higher than your NLHE rate; if your edge is merely the same, +50% falls badly
short of what the math demands, and you should roll for double-to-quadruple instead.

42.4. Moving up and moving down

A bankroll is not static; its whole purpose is to let you climb. The rules for when to move are where
discipline earns its money.

42.4.1. Moving up

The textbook approach is to set a clear, pre-committed buy-in threshold for the next stake and only
move when you hit it. For cash, a common standard is: have a full roll for the higher stake before
you sit there full-time. If $0.50/$1.00 wants 40 buy-ins ($4,000) and $1/$2 is a $200 buy-in, you
want $8,000 (40 × $200) before treating $1/$2 as your home game.

Three refinements:

• Move up only when you are beating your current stake over a meaningful sample, not after
one heater. A 30-buy-in upswing over a weekend is variance, not a promotion.

• Move up only when you are mentally ready for the swings in dollar terms. The cards play
identically at $1/$2 and $2/$5, but a 10-buy-in downswing is now two-and-a-half times the
money: $2,000 at $1/$2 (10 × $200) versus $5,000 at $2/$5 (10 × $500), tracking the jump in
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the big blind from $2 to $5. If that larger number makes you play scared, you are not ready
regardless of what the roll says.

• Expect your edge to shrink at the higher stake, and roll for that. The games are tougher and
the regulars are better, so the bb/100 win rate that justified your roll at the current level will
usually be smaller against the new opposition. Because RoR depends so sharply on win rate
(per the formula above), the same dollar roll buys a higher risk of ruin at the new stake than it
did at the old one; the table understates your real risk whenever your edge contracts. Don’t
assume the edge transfers intact. Re-prove your win rate at the new stake over a real sample,
and pad the roll rather than trusting that a number that held below will hold above.

42.4.2. Moving down

This is the rule people have and then don’t follow, and it is the most important one. Set a move-
down trigger before you ever sit at a stake, and obey it without negotiation. A standard trigger:
if your roll falls below the minimum buy-in count for your current stake, you drop to the stake
your remaining roll can support, and you grind back up.

Moving down is not a demotion, and it does not make you a losing player. It is the mechanism that
makes your true lifetime risk of ruin far lower than any single stake’s tabulated number. Here is
why the tabulated figure overstates your real risk: the de Moivre approximation earlier assumes a
fixed stake (constant bet size, constant drift and variance) driven down to zero with no adjustment.
That is theworst case, the risk youwould run if you held this stake all the way to the floor and never
dropped. Moving down breaks out of that regime well before zero: as your roll shrinks you step
down to smaller stakes, your buy-in shrinks with it, and you essentially never reach true zero, the
same reason proportional (Kelly-style) betting drives ruin probability toward zero. The player
who refuses to drop runs the full formula-level risk at that stake; the one who reloads from the
life roll to stay there has abandoned the model entirely, since constant bet size against a finite roll
topped up from outside is exactly the random walk the formula warns you about. The discipline
buys the safety; the math does not assume it.

Common mistake

Refusing tomove down to “win it back at the stakewhere I lost it.” This is loss-aversion and
ego, not strategy. The cards do not know or care where you lost the money, and a recovered
dollar spends exactly the same regardless of where you win it. Yes, a fixed bb/100 edge earns
fewer dollars per hour at the lower stake, so moving down sacrifices a little dollar EV per
hour, but in exchange it buys a far lower chance of going broke. When you are short-rolled,
that is an excellent trade. Insisting on the bigger game instead is exactly how a temporary
downswing becomes permanent ruin.

42.4.3. Shot-taking

A shot is a deliberate, bounded attempt to play a stake your roll does not yet fully support: a way to
test the higher game and accelerate your climb without committing the whole roll to it.
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The structure that keeps a shot disciplined:

1. Pre-allocate a fixed number of buy-ins to the shot (say 3–5 buy-ins for the higher stake), set
aside from the main roll.

2. Define the failure condition in advance: if you lose those buy-ins, you drop straight back to
your normal stake. No re-deciding mid-session, no “one more.”

3. Define the success condition too: if the shot puts you up enough that you nowhave a real roll
for the new stake (e.g., you win some buy-ins and your total clears the move-up threshold),
you stay; otherwise you bank the win and return, having proven nothing yet about your edge
there.

4. Keep the rest of the roll untouched. The shot money is the only money at risk.

A worked example:

You are a $0.25/$0.50 cash player ($50 buy-in) with a $2,800 roll, a healthy 56 buy-
ins, well into conservative territory. $0.50/$1.00 ($100 buy-in) is the next stop; a full
standard roll there would be ~40 × $100 = $4,000, which you do not have. Instead of
waiting, you carve out a 4-buy-in shot = $400. Rules: you sit $0.50/$1.00 with $400
of shot money. If you drop the full $400, you are back to a $2,400 roll at $0.25/$0.50
and you return there immediately to rebuild. If instead you run the $400 up such that
your total roll clears $4,000, the shot has “graduated” and $0.50/$1.00 becomes your
new home stake. Either outcome is a success of process: you got controlled exposure
to the bigger game while risking at most ~14% of your roll, and your downside was a
clean, pre-agreed retreat rather than a panic.

Note what makes this safe: the shot was a small, fixed fraction of the roll; the move-down was
automatic; and the rest of the bankroll never moved. A shot that violates any of those (chasing
losses with “just one more buy-in,” dipping into the core roll, or staying up at the new stake after
a single winning session) is no longer a shot. It is just being under-rolled with extra steps.

42.5. Staking, backing, and selling action

Everything above assumes you fund your own seat with your own roll. In practice, the most com-
mon real-world tool for managing variance (especially in tournaments, where the buy-in counts
above of 100–300+ are simply out of reach for most players) is to share the variance with someone
else. The umbrella terms are staking and backing, and the arrangement comes in a few standard
shapes:

• Selling action (selling “pieces”). You sell a percentage of yourself in a given event or sched-
ule to investors at an agreed markup. If a $1,000 buy-in carries a 1.2 markup, a buyer pays
$120 for 10%: the $100 of buy-in plus a $20 premium that compensates you, the skilled player,
for the edge they are buying into. Youkeep the rest of your ownaction andpocket themarkup.
Selling, say, 50% of yourself roughly halves the buy-in you personally risk and halves your
variance, in exchange for half the upside.
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• Full backing (a “stable”). A backer puts up 100% of your buy-ins; you play; profits are split
(commonly around 50/50 after makeup). This drops your personal roll requirement for that
format to essentially zero, since the backer absorbs the variance, in exchange for handing over
a large share of the long-run EV.

• Makeup. The standard accounting device in a backing deal: when you lose, the losses carry
forward as a debt (“makeup”) that must be cleared out of future winnings before you split
profits again. Makeup keeps incentives aligned, but it can trap a player in a deep hole for a
long time, so understand exactly how it is calculated before you sign anything.

Why this belongs in a BRM chapter: staking converts a variance problem into a capital-sharing
problem. A player who cannot responsibly roll 200 buy-ins for an MTT schedule can sell action
(or be fully backed) down to a personal exposure their actual roll can support, and still play the
events. The trade is always the one BRM is built around: you give up a slice of expected value in
exchange for lower variance and a smaller required roll. The markup or the profit split is simply
the price of having someone else carry your swings, the Kelly-style trade-off outsourced.

Two cautions. First, staking only makes sense if you are a genuine winner. Selling action at a fair
markup is selling a real edge; if you have no edge, you are merely transferring a guaranteed loss
to your investors, and you will not be backed for long. Second, never let staking blur the life-
roll wall. Other people’s money sitting in your account is a liability, not bankroll; commingling
it with your own roll (or worse, with your rent) is exactly how staking deals end in disputes and
ruin. Track every backer’s stake and every makeup balance on a separate ledger; those chips are
not yours to redeploy.

42.6. The psychology of playing within your roll

The numbers in this chapter are the easy part. The hard part is that BRM is a behavioural discipline
practised under emotional load: usually mid-downswing, usually tilted, usually exactly when you
least want to follow it. Three ideas to anchor it:

Key idea

Being correctly rolled is a strategic weapon, not just insurance. Aplayer who knows that no
single buy-in matters can make every thin +EV call, every well-timed bluff, every close river
hero-fold on its merits, because the money at stake is genuinely trivial against the roll. The
under-rolled player cannot; their EV silently leaks out of every marginal spot through scared,
results-oriented decisions. Proper BRM is what unlocks the aggressive, fearless A-game the
rest of this book teaches.

• Decouple session results from self-worth and from your roll’s health. One session is a
sample of essentially zero. The roll exists precisely so that no session can hurt you enough
to matter; let it do that job. If a normal buy-in loss genuinely rattles you, that is reliable
evidence you are playing too high for your psychological bankroll, which is often smaller than
your financial one.
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• Withdraw and protect. Once your roll comfortably exceeds what a stake requires, skimming
profits into your life roll locks in the work rather than leaking value. Many strong players
keep their poker roll capped at the buy-in count their current stake needs plus a shot cushion,
and sweep the rest out. This also quietly reinforces rule number one: the life roll and the
poker roll are different accounts, and money flows out of poker far more easily than it flows
back in.

Drill

Do this in writing, before your next session, for the stake you currently play:

1. State your true bankroll: money you can lose entirely without touching rent, savings,
or anyone else’s money. Write the figure down.

2. Convert it to buy-ins for your stake and format. Where does it land against the tables
above: aggressive, standard, conservative, or under-rolled?

3. If under-rolled, write the stake you should drop to so that you are at least at the stan-
dard count, and commit to it for your next session.

4. Write your two triggers as single sentences: “I move down to ___ if my roll falls below
.” and ”I move up to when my roll reaches ___ and I am beating this stake.”

5. If you intend to shot-take, write the fixed buy-in count for the shot and the exact stake
you retreat to when it fails.

Keep the page where you can see it. The entire value of BRM is that these decisions are made
now, in calm and in writing, so that the tilted, downswing version of you who shows up later
has nothing left to negotiate.

Bankroll management is the bridge between the variance theory of Chapter 9 and a poker career
that survives long enough for skill to win. The edge you build everywhere else in this book is only
worth what your discipline lets you keep at the table. Pick your buy-in counts honestly, separate
your money, move down without ego, take shots with a seatbelt on, and let the long run actually
arrive.

42.7. Summary

• Keep poker money walled off from life money. A busted roll zeroes your lifetime EV no
matter how good you are.

• Size by format: cash games want tens of buy-ins, MTTs want hundreds, and lottery formats
(spins, PKOs, PLO) want more still.

• Risk of ruin falls roughly exponentially with buy-ins but hinges sharply on win rate, which
you can only estimate. Build for the pessimistic end.

• Set move-up and move-down triggers in advance and obey them; a forced move-down is the
system working.

• Take shots only with a pre-allocated, bounded slice of the roll and an automatic retreat.
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• Staking andbacking trade EV for lower variance and a smaller required roll; never commingle
backers’ money with your own.
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43. Game & Table Selection: The Edge Most
Players Skip

This chapter will teach you to recognize a soft game, take the seat and buy-in that maximize your edge against
the weakest players, and leave a table the moment it stops being profitable.

Every other chapter in this book teaches you to play better. This chapter teaches you to play richer,
by choosing who you play against and where you sit before a single card is dealt. It is the most
reliable, lowest-variance edge in poker, and the one most aspiring players ignore entirely. They
study solvers for hours, then sit down in the first open seat at the worst table in the room.

Here is the uncomfortable truth that frames the whole chapter: your win rate is not a property of
you. It is a property of the gap between you and the people at your table. A solid regular who is
a marginal winner in a tough lineup becomes a crushing winner in a soft one without changing a
single decision. The lineup is a variable you control, so treat it like one.

Key idea

You do not get paid for being good. You get paid for being better than the people at your table.
Game selection is the act of maximizing that difference. A mediocre player in a great game
will usually out-earn a great player in a mediocre game. That is a tendency rather than an
ironclad law (it depends on the size of each skill gap), but it is strong enough to organize
your whole approach around.

43.1. Why “who” beats “how well”

Imagine two players of identical skill. Player A finds a table with three recreational players who
splash chips, chase draws, and pay off value bets. Player B sits in a lineup of five other studied
regulars. Player A might win at 10-15 big blinds per 100 hands. Player B might be break-even
before rake and a loser after it. Same skill, opposite outcomes, decided by selection.

Money flows fromweaker players to stronger ones, minus the rake the house removes. If everyone
is roughly equal, the only net movement of money is out of the table to the casino or site. For there
to be winners, there must be losers, so your job is to make sure the losers are seated with you. This
is why the best high-stakes professionals, who could theoretically beat almost anyone, still scout
lineups, wait for specific recreational players to sit, and refuse to play in reg-infested pools. If the
world’s best still select, you certainly should.
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43.2. What a soft game actually looks like

You cannot select for something you cannot recognize. Softness is not a vibe; it shows up in observ-
able behaviors.

Live tells of a soft game:

• Adeep stack in front of a playerwho clearly did not buy in short on purpose: they arewinning
off bad players, or they are a bad player running hot.

• Multiway pots. Five players seeing a flop for a raise is a recreational signature. Tight, heads-
up, raise-or-fold pots signal regulars.

• Limping, especially open-limping and over-limping. Limp-heavy tables are gold.
• Players drinking, chatting, on their phones, not paying attention to the action. They are here

for fun, not expected value (EV).
• Big bets and calls at showdown with weak holdings; chips moving without much thought.
• Straddles, gambling props, run-it-twice-for-fun, buying the button casually. Action junkies

leak money.
• Rebuys. A table where people keep reaching for their wallets is a table where money is being

lost.

Online tells of a soft game (using your tracking software):

With a heads-up display (HUD) and a hand database, you can read a table’s softness numerically.
The two foundational stats are VPIP (voluntarily put money in pot, i.e. how often a player enters
a pot) and PFR (preflop raise). For 6-max cash, typical ranges look like this. Treat them as rules of
thumb, not laws:

Player type VPIP / PFR (6-max) What it means

Solid regular ~22-26 / 18-22 Tight, aggressive, hard to beat
Nit ~14-18 / 12-16 Tight, risk-averse, predictable —

raises or folds
Recreational (“fish”) ~35-60 / 5-15 Loose, passive, calls too much
Maniac ~50+ / 35+ Hyper-aggressive, high variance

Those are 6-max figures. Full-ring (nine-handed) play is tighter, so shift every type down by
roughly 5-8 VPIP points: a solid full-ring regular looksmore like VPIP ~15-20 / PFR ~12-16. Apply
6-max thresholds to a full-ring table and youwill misread disciplined regulars as nits and ordinary
nits as rocks.

The single most important diagnostic is the gap between VPIP and PFR. A small gap (say 24/20)
means a player raises most hands they play: an aggressive, thinking player. A large gap (say 45/9)
means they call far more than they raise: a calling station, the most profitable opponent in poker.
When you open a table and see two or three players with VPIP north of 40 and PFR in single digits,
you have found a good game. Stay.
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Common mistake

Treating any open seat as a good seat. Most online grinders auto-load four tables from the
lobby by stake and join whatever has open seats, which are often the tables the other regulars
already left. The open seat is frequently open because the game is bad. Read the lineup before
you sit.

43.3. Finding the games: live

Live game selection starts before you enter the cardroom and continues all night.

Choose the room and the time. Games are softest when recreational players are most present:
weekend nights, holidays, near tourist destinations, during big televised events or festivals, and
at casinos attached to other entertainment. A Tuesday morning game is disproportionately re-
tired regulars grinding; a Saturday midnight game is disproportionately drunk tourists. Pick your
spots.

Read the board and the floor. When you put your name on the list, walk the room. A 30-second
lap tells you which tables are splashing pots and which are stone-cold quiet. When the floor offers
you a table, you can decline and wait for a better one, or ask for a table change once seated. Many
players do not realize this is their right. Use it.

Use the must-move and table-change systems. In bigger rooms the main game and “must-move”
feeders behave differently; learn which tends to hold the recreational action. Keep a note of which
seats and tables in your regular room run good.

43.4. Finding the games: online

Online, the lobby is your scouting report, and your database is your memory.

• Sort by average pot size and players-per-flop. Most clients display these. High average pot
and a high percentage of players seeing the flop means loose, profitable action.

• Use your HUD database, not just live reads. Color-code known recreational players so they
jump out in the lobby and at the table.

• Beware anonymous and fast-fold pools. Anonymous tables remove your data edge. Some-
times that helps (the field can’t read you either) and sometimes it hurts (you can’t find the
fish). Fast-fold formats such as Zoom shuffle you into a new random table every hand, which
makes targeted seat and table selection nearly impossible; you are playing the pool average, so
only beat fast-fold pools you know are soft on average.

• Cap your tabling. Adding tables increases volume but degrades your read quality and your
selection discipline. Two well-chosen tables beat six poorly chosen ones for most players.
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Key idea

Online, themost underused combination in the client is the wait list pairedwith “leave table.”
Bumhunting regulars (players who selectively target weak opponents) will sit at an empty
table, wait for a recreational player to arrive, then quietly leave when only regulars remain.
You do not have to be that ruthless, but the players beating online cash games hardest are
doing exactly this.

43.5. Seat selection: sit to the left of the money

Choosing the table is half the battle. Choosing the seat is the other half, and it is where even expe-
rienced players get lazy.

The governing principle: you want position on the players you will be involved with most, the
recreational ones, and the aggressive, tricky regulars on your right, where they have position on
you the least often. Position is the most valuable structural edge in poker because it gives you
information: you act after your opponent on every postflop street. So sit to act after the players
whose money you most want, and to deny that information to the dangerous ones.

Concretely, with the recreational players’ money as “the money”:

• Sit to the immediate left of the biggest fish. You will have position on them in the majority
of pots, especially the single-raised pots you play together. You see their action before you
decide, so you can isolate them, value bet them relentlessly, and control the pot size.

• Put the aggressive regulars on your right. When a loose-aggressive reg sits to your left, they
3-bet your opens with position and make your life miserable. Move so that you have position
on them.

• The worst seat is the one to the immediate right of a maniac, because they act after you
both preflop and on every postflop street. They always have position, and can blast you out
of pots at will. Avoid it.

In a live room, you can ask the floor for a seat change when one opens. Online, you usually cannot
pick your seat, but you can choose which table to join based on where the fish is sitting relative to
the open seat, and you can leave and rejoin to improve your spot. This is a legitimate, widely used
edge.

Drill

Next session, before you play a hand, identify the single weakest player at your table and note
the seat directly to their left. If you are not in it and it is reachable, request the move (live) or,
online, look for a better-positioned table. Do this every session for a month until “where is
the fish, and am I left of them?” becomes automatic.
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43.6. Table-change discipline: stay or go

Selection is not a one-time decision at sit-down. Tables decay. The fish busts or quits, two regulars
sit down, and your golden game turns sour. Knowing when to leave matters as much as knowing
where to sit.

Reasons to leave a table immediately:

• The recreational player(s) you were targeting have left or busted, and the lineup is now reg-
ulars.

• You have been moved (must-move) into a tougher game.
• New, clearly stronger players have sat to your left.
• You are tired, tilted, or otherwise no longer the player you scouted as.

The emotional trap is wanting your money back from this table. But money is fungible: chips lost
to a regular are recovered just as well by winning chips from a fish two tables over. Get up, get a
better seat, and drop the urge to settle the score.

Common mistake

Staying at a once-great table out of inertia or pride after it has gone bad. The fish left an hour
ago; you are now the fourth-best player in a six-handed reg battle, paying rake to grind a coin
flip. Leaving here is simply re-selecting. Treat every orbit as a fresh “would I sit here right
now?” decision.

43.7. Recognizing when YOU are the weakest player

This is the hardest section to internalize because it demands honesty that ego resists. If you cannot
identify the weakest player at the table within a few orbits, it is probably you.

How to assess honestly:

• Track your results by game type and stake, over a real sample. Cash-game win rate is
extremely noisy, so a losing graph only becomes meaningful over roughly 50,000-100,000+
hands. A downswing across a few thousand hands is variance, and overreacting with a pre-
mature stake drop or a frantic game switch costs more than the swing itself. Corroborate
the numbers with the qualitative reads below. If you are a long-term loser in a pool or stake
over that kind of volume, the field is beating you, and you should believe the data over your
self-image.

• Watch for the lineup quietly improving around you. If the other players always seem to
knowwhat you have and are 3-betting your openswith impunity, you are the target. Selection
is symmetrical; someone is selecting you.

• Move down without shame when the data says so. Dropping a stake to rebuild edge and
bankroll is a professional decision. The stake police do not exist; your win rate is the only
judge. Far more careers are ended by stubbornly playing too high in too-tough games than
by playing “below one’s level.”
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Key idea

Ego is the most expensive thing you can bring to a poker table. The willingness to admit “I
am the mark here” and get up is a skill worth more big blinds per year than any bluff-catch
you will ever make.

43.8. The economics of rake

Rake is the quiet tax that turns marginal winners into losers, and it is a core, often-decisive input
to game and stake selection. The house takes a cut of pots (cash) or buy-ins (tournaments), and
that money never comes back.

• Rake is proportionally heavier at lower stakes, and bigger thanmost players think. Online
cash is commonly around 5% of the pot capped at a few big blinds, so micro- and low-stakes
pots are raked hardest in relative terms, often on the order of 8-15 bb/100 of your win rate
handed straight to the house. Live low stakes typically take 10% up to a $4-$7 cap, plus a $1-
$2 jackpot or bad-beat drop. Online microstakes can be raked so heavily that a player who
beats the tables still loses money after the rake. You must beat the field bymore than the rake
to profit.

• Rake structure changes optimal strategy. Almost all cash rake follows a “no flop, no drop”
rule: if the hand ends before a flop is dealt, the house usually takes nothing, so winning
the pot preflop avoids the tax entirely. Heavy rake, especially with no or low cap, taxes the
pots you actually build to a flop. That de-incentivizes marginal preflop calls and limping
into raked multiway pots, and rewards taking pots down preflop. Know the structure of the
specific game you sit in.

• Rakeback, rewards, and promotions are real EV. Loyalty programs, rakeback deals, and
bonuses can flip a break-even game into a winning one, so factor them into where you play.
For a high-volume grinder, the rewards program can be a meaningful chunk of total profit.

• Tournament fees are rake too. A “$100 + $20” event charges $20 on a $120 entry, about 17%
to the house (equivalently, 20% of the amount that reaches the prize pool), which is brutal
at a low buy-in. Higher buy-ins generally carry proportionally lower fees, an argument for
moving up. But it collides with a counterforce: tournament results are far higher-variance
than cash, so a sound multi-table tournament (MTT) bankroll is often 100+ buy-ins versus
roughly 20-40 for cash. Weigh the lower fees against the higher variance rather than treating
the fee schedule as the deciding factor.

When two games look equally soft, pick the onewith the lower effective rake. When a stake’s field
is barely beatable, the rakemay be the entire reason you cannot win there, and the fix is moving up,
switching sites or rooms, or improving the lineup, rather than grinding harder against the same
tax.
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43.9. Choosing the format and stake that maximize your edge

Selection operates above the table level too. The format and stake you choose set the ceiling on
your edge before any table exists. Match the format to where your edge is largest, not where the
glory is.

• Cash vs. tournaments. Cash games are deeper, let you rebuy to full stacks, reward postflop
skill, and let you quit anytime, which is ideal for selection because you can leave bad tables
instantly. Tournaments have higher variance, reward ICM (the Independent Chip Model,
which governs how tournament chips translate into real money) and short-stack expertise,
and carry huge top-heavy prizes that draw recreational money, but you cannot leave a bad
table until a break or redraw, and in a freezeout you cannot reload (rebuy and re-entry events
are the exceptions). If your strength is reading opponents and grinding a steady edge, cash
rewards it more directly.

• Full ring vs. 6-max vs. heads-up. Full ring is tighter, more recreational-friendly, lower vari-
ance, and often softer per dollar. 6-max is more aggressive and reg-heavy but offers higher
win-rate potential against weak fields. Heads-up is the purest skill test and the most brutally
selective: strong players sit and wait, weak players get hunted, and game selection becomes
everything.

• Live vs. online. Live games are dramatically softer per hand but far slower (perhaps 25-
35 hands an hour live versus hundreds online across tables). Online is faster, tougher, and
data-rich. Many players make more per hour live despite a theoretically higher online ceiling,
simply because live fields are so soft.

Pick the stake where you have a genuine, demonstrated edge and a proper bankroll. Moving up
too fast puts you in tougher games under-rolled, where variance can ruin you even with an edge;
staying too low caps your earn andwastes your skill. The right stake is the highest one at which (a)
the field is beatable for you after rake, and (b) your bankroll absorbs the swings without forcing
scared, suboptimal play.

43.10. Stack size: buy in to cover the money

Choosing the table decides who you play; choosing the seat decides when you act; choosing your
buy-in decides how much you can win from them, yet most players skip it and default to a habitual
100bb. Under table stakes (the rule in every modern cash game) you can only win or lose what
is in front of you at the start of a hand, and your effective stack against any single opponent is the
smaller of your two stacks. So if you sit down 100bb deep against a recreational player who has
250bb, you have capped your winnings against them at 100bb no matter how badly they play. You
forfeit the back 150bb of their stack, exactly the money your edge was there to collect.

So the buy-in is a selection decision. The rule is simple:

• Cover the money. Buy in deep enough to match, or exceed, the stack of the recreational
player whose chips you came for. If the fish is 200bb deep, you want at least 200bb in front
of you. When you are the bigger stack, you set the ceiling on the pot.
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• Depth amplifies a skill edge. Position, hand-reading, pot control, and three-street pressure
all matter more the deeper you play, because there are more chips behind to leverage them
with. Against a deep, weak opponent, sitting deep is pure upside. (Themirror holds: against
tough, tricky deep regulars, depth cuts both ways, and there is a respectable case for buying
in shorter to simplify the game and blunt their postflop edge. Match your depth to who the
chips will come from.)

• Top up and reload. A stack that has dropped to 70bb has quietly lost coverage of the deep
money; most rooms let you top back up between hands, so do it. Always sitting maximum
and reloading instantly keeps the full depth of the fish’s stack live and winnable.

The familiar “100bb is solver-clean and lower-variance” argument is fine in a reg-heavy gamewhere
you do not expect to stack anyone. But the premise of this chapter is that you are hunting deep
recreational money. When you find it, do not leave half of it on the table by sitting down short.

43.11. A worked example: selecting your night

Let’s make this concrete. You arrive at a cardroom on a Saturday at 9 p.m. to play $2/$5, with
a bankroll deep enough to buy in for the table maximum. Here is the selection process, step by
step.

1. Scout before sitting. You put your name on the $2/$5 list and walk the room. Table 7 is
quiet: six stacks of similar size, no chatter, players hunched and focused, a reg table. Table
12 is loud: one player has a 400bb stack and is straddling, two others are limp-calling raises,
someone just rebought, and there’s an open seat. Table 12 is the game.

2. Decline the bad table. The floor offers you the open seat at Table 7. You politely ask to wait
for Table 12 instead, and you wait twenty minutes. That patience is worth more than any
single decision you’ll make all night.

3. Choose the seat. At Table 12, the 400bb straddling maniac is in seat 4, with limp-happy
recreational players in seats 2 and 8. The open seat is seat 5, immediately to the left of the
maniac, so you act right after him: maximum position on the player driving all the action
and whose chips you most want. You also have position on the fish in seat 2. The cost is real,
the fish in seat 8 is on your left and acts after you, but you accept that downside to sit directly
behind the maniac, the more valuable target.

And you buy in deep. The maniac has 400bb and the fish in seat 8 has ~200bb, so a reflexive
100bb buy-in would cap what you can win from either at 100bb. You put the table maximum
in front of you and top up after every pot to stay deep enough to cover them.

4. Play your game and monitor. Three hours in, the maniac busts his last rebuy and racks up.
One of the limpers leaves. Two quiet regulars have replaced them. The lineup is now you,
three regulars, and one tired short-stack. The pots are smaller and the action is crisp. The
game has decayed.
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5. Re-select. You don’t anchor to “I won a stack off themaniac here, I love this table.” You check
the board: a new $2/$5 just opened, and the floor mentions a player buying in for $1,000 in
singles. You change tables. The edge moved, and you move with it.

Notice that across the entire night, your strategy barely entered into this story. The profit was deter-
mined bywhere you put your chips and your chair. That is game and table selection: unglamorous,
invisible on a training video, and very possibly the largest edge available to you.

Drill

For your next five sessions, keep a one-line log answering three questions: (1) Did I scout
before sitting? (2) Was I seated to the left of the weakest player? (3) Did I leave when the
table decayed, and how long did I wait to do it? Score yourself 0-3 each session. The goal
is not perfection; it is making selection a conscious, tracked habit instead of an afterthought.
Players who do this consistently add more to their win rate than most who grind theory for
the same hours.

43.12. Summary: be the predator

Game and table selection is the discipline of arranging the maximum skill gap in your favor before
the cards decide anything. The essentials:

• Find soft games by reading behavior live and stats online.
• Sit to the left of the money so position works for you against the players you most want to

play.
• Buy in deep enough to cover the recreational money, so you can win all of it rather than just

the first hundred big blinds.
• Leave the moment a table stops being good, and check your ego honestly enough to know

when the weakest player is you.
• Respect rake as the tax that decides whether a beatable field is actually profitable.
• Choose the format and stake where your edge is genuinely largest.

Everyone at the table is choosing a seat. The winning players are choosing on purpose.
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Most players believe they improve by playing more hands. They do not. They improve by play-
ing hands, recording them, and then sitting in a quiet room afterward and forcing themselves to
look honestly at what the record says. The table is where you earn or lose money; the database is
where you find out why. A serious modern player treats the two as a single loop (play, capture, re-
view, adjust), driven by the tracking software on your hard drive and the notes you keep on every
opponent you meet.

By the end of this chapter you will be able to mine your own hand-history database for its most costly leaks,
read your win-rate graph honestly, and convert what you find into a focused, one-leak-at-a-time study plan.

This chapter is about that loop. We will cover how to mine a hand-history database for your own
leaks using the major trackers, which filters and reports carry real signal, how to read the famous
red line without scaring yourself off good aggression, how to keep opponent notes that are still
useful three months later, and how to convert a pile of damning evidence into a focused study plan
you will actually follow. Earlier chapters taught you to read a HUD live and to read opponents at
the table; this one is about the cold, unhurried analysis you do away from the felt.

A database is a sample, and a sample lies in proportion to how small it is and how badly you
slice it. Everything below comes with an implicit warning label: check your sample size before you
believe the number. A leak you “found” in 800 hands is probably just noise. As a rough calibration
we will sharpen later, a winrate needs tens of thousands of hands before a few-bb/100 reading is
trustworthy, whereas frequency stats like fold-to-c-bet (how often you fold to the preflop raiser’s
flop continuation bet, or c-bet) or 3-bet% firm up in a few hundred to a thousand opportunities.
When the two disagree, believe the frequency.

44.1. Why review at all

Live reads are vivid and memorable; that is exactly what makes them treacherous. You remember
the river bluff that got snapped off and the cooler that busted you, because they hurt. You do not
remember the four hundred small pots where you folded the turn one street too early and bled a
third of a big blind each time. Memory is a highlight reel weighted toward pain and drama. The
database is the full footage, unweighted, and it is the only honest witness you have to your own
game.
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Key idea

Your biggest leaks are almost never the spectacular hands you replay in the shower. They are
small, repeated, boring errors — folding the big blind too much, c-betting a touch too often,
calling river too wide— that each cost a fraction of a big blind but happen thousands of times.
Reviewing is the act of making the boring leaks visible.

44.2. The tools

Three categories of software matter for off-table work, and most pros run more than one.

• Trackers: PokerTracker 4 (PT4) and Hold’emManager 3 (HM3) are the two dominant hand-
history databases. They import the histories your clientwrites to disk, storemillions of hands,
drive your liveHUD, and (the focus of this chapter) let you filter and report on your own play.
Their feature sets are broadly equivalent; pick one and learn it deeply rather than dabbling
in both.

• Solvers and trainers: GTO Wizard, PioSolver, and similar tools answer the question “what
should I have done here?” once a review has told youwhere to look. GTOWizard in particular
bridges the two worlds: it has its own analysis mode and, increasingly, can ingest your hand
histories to score them against equilibrium and flag your largest mistakes by EV.

• Equity calculators: Flopzilla, Equilab, and the equity tools built into the above, for hand-by-
hand range work when you want to understand a single spot in depth.

The workflow is simple: the tracker tells you where you are leaking, and the solver tells you what
the leak is and how to fix it. Running a solver with no idea what to study is how people spend two
hours confirming they play the button fine while the big blind quietly loses money.

44.3. Reading your own winrate: the two lines

Every tracker can draw a graph of your results over time. The single most instructive version of
that graph splits your winnings into two lines.

• The blue line (or “showdown winnings”) is the money won and lost in pots that reached
showdown.

• The red line (or “non-showdown winnings”) is the money won and lost in pots that ended
before showdown, i.e. pots decided by someone folding.

Your total winnings are the green line, the default headline curve in both PT4 and HM3, and they
are simply the blue and red lines added together. The shape of each line is diagnostic.

A red line that slopes steadily downward is the classic signature of awinning-but-leaky player: you
make money at showdownwith strong hands (blue line up) but give it back in the pots where you
surrender, check-folding too much, folding the big blind too often, failing to fight for pots nobody
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wants. Most small-stakes regulars have a sharply negative red line, and that is not automatically a
disease. Some of the loss is structurally correct: you post blinds you cannot always defend, and a
value-heavy style legitimately wins more at showdown than away from it.

A second structural drag is one learners almost always forget: rake. Rake is skimmed only from
contested pots, and it falls hardest on the blinds and on small or marginal pots, so it pushes both
your red line and your blind winrates down before strategy enters the picture at all. The lower the
stakes or the higher the pool’s rake, the more of your “loss” is simply the house’s cut. (Rakeback,
if your room pays it, partly offsets this, but it arrives as a separate rebate rather than in the graph.)
So read every benchmark in this chapter through a rake lens. The red line is a leak only when it
falls steeper than your style and your rake together can explain, when you are folding equity you
should be contesting.

Common mistake

“My red line is negative, so I must be too passive, so I need to bluff more.” This is how losing
players talk themselves into spewing. A negative red line caused by too much folding is fixed
by contesting more pots, not by firing three barrels with air into players who never fold. Di-
agnose the cause before you prescribe aggression. Plenty of solid players have a moderately
negative red line, a fat and healthy blue line, and no problem at all.

The healthiest profile for most players is a strongly rising blue line and a red line that is flat-to-
gently-falling. If your red line is plungingwhile your blue line barely climbs, you are a “showdown
merchant” who only wins when you hit: predictable, exploitable, and leaving money in every pot
you concede.

There is a third line worth turning on, and it speaks to this chapter’s theme of judging decisions
rather than results: the all-in EV-adjustedwinrate (the “all-in adjustedwinnings” line). It replaces
the actual outcome of every all-in pot with its EV, the money you would win on average given the
equities at the moment the chips went in. One point trips people up: the all-in-adjusted figure
is not the green line. The green line is still just your total winnings (blue plus red); the adjusted
figure is a separate curve you switch on in the graph settings, often drawn dashed. So do not reach
for the green line expecting to see your EV. A large gap between your real results and the adjusted
line measures run-good versus run-bad in big pots: real results well above the adjusted line mean
you have been getting there, well below it mean you have been coolered, and neither is a leak. The
adjusted line is themore honest gauge of whether a soft stretch is variance or a real problem. When
the adjusted line is also sliding, the deck is not the culprit.

44.4. The filters that find leaks

A tracker’s power is in filtering: carving your millions of hands into subsets and asking what your
winrate is inside each one. A leak is simply a subset where you losemoney (orwin far less than you
should) at a meaningful sample size. Here are the slices that pay rent. Winrate is conventionally
measured in bb/100 (big blinds won per 100 hands).
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44.4.1. Positional winrate

Filter your winrate by your seat. This is the first report you should ever run, and it is brutally
clarifying.

Position Healthy 6-max winrate (bb/100) Reading

BTN strongly positive (e.g., +20 to
+40)

Your money-printing seat; should
be your best

CO clearly positive (e.g., +8 to +16) Second-best
MP / HJ around break-even to modestly

positive (e.g., 0 to +6)
Fine

UTG / LJ break-even-ish (e.g., −3 to +3) The tightest open and typically
your lowest non-blind winrate

SB modestly negative (e.g., −5 to
−20)

Negative is normal — you post
half a blind and play out of
position

BB the deepest-negative seat (e.g.,
−10 to −30)

Negative is normal; how negative
is the question

These six rows are the full 6-max table: UTG(LJ),HJ(MP), CO, BTN, SB, BB.One piece of arithmetic
trips people up: you cannot add positional bb/100 figures together to get your overall bb/100. Each
row is measured per 100 hands played in that one seat, and you spend only about one-sixth of your
hands in each seat, so your overall winrate is the frequency-weighted average of the six, not their
sum. Take the midpoints above: roughly BTN +30, CO +12, MP/HJ +3, UTG/LJ 0, SB −12.5, BB
−20. They sum to +12.5, a crushing and barely believable rate, but they average to about +12.5
÷ 6 ≈ +2.1 bb/100, exactly the small positive overall winrate a healthy winner’s profile should
produce: a fat button and cutoff carrying two break-even-ish early seats and two losing blinds. If
your own six seats average out negative, you are a losing player, and the leak is wherever your
numbers fall furthest below these.

The blinds losemoney for everyone: you invest with no choice of hand and you play out of position.
In raw bb/100 the big blind is normally your single largest losing seat, deeper than the small blind,
because folding 100% of your big blinds would cost −100 bb/100 against only −50 for folding
every small blind, and even with flawless play you post a full blind each orbit and defend a very
wide, out-of-position range. So a well-built database usually shows the BB as the most negative
position, the SB a notch above it. The useful question is not whether your big blind is negative
(it is, for everyone) but whether it is more negative than it should be. A big blind running worse
than roughly −30 to −40 bb/100 usually means you are over-folding preflop, giving up walks and
easy steals, or folding too much to c-bets. A mediocre button winrate is a different alarm entirely:
it means you are leaving the single largest edge in the game uncollected.

44.4.2. The core diagnostic stats

Positional winrate tells you where you bleed; a handful of summary statistics that every tracker
computes tell you how. Learn these with their rough healthy 6-max reg ranges, and read them in
combination: each one is a symptom, and the pairings are the diagnosis.
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Preflop.

• VPIP / PFR (voluntarily put money in pot / preflop raise %): in 6-max roughly 22–26 / 18–
22, with the gap mattering more than either number alone. A tight gap (say 24/21) is a disci-
plined raise-or-fold style; a wide gap (say 28/15) means you cold-call far too much preflop,
flatting hands you should be 3-betting or folding, the hallmark of a passive, dominated-range
player.

• 3-bet %: around 7–10% overall. Far below that and you are too passive, letting openers in
cheap and capping your own ranges (so your calls hold no premium hands); far above it
with no postflop plan is just spew.

• Fold-to-3-bet: around 50–55%. Folding much more means your opens are exploitable to a
re-raise (defend more or open tighter); folding much less means you are cold-calling 3-bets
too wide and out of position.

Postflop. Three numbers carry almost the entire non-showdown story:

• WWSF (won-when-saw-flop), ~44–50%. One of the most informative postflop stats: it mea-
sures how often you end up with the pot once you have seen a flop, whether by showdown
or by taking it away uncontested. It correlates strongly with non-showdown aggression and
is a good proxy for whether you are contesting pots. But it is not the red line. Because it
counts every pot you win after the flop, including the ones you drag at showdown with the
best hand, you can post a healthy WWSF on the back of showdown wins while the red line
bleeds, or the reverse. So read WWSF alongside WTSD and W$SD rather than as a stand-in
for non-showdown winnings: a WWSF down in the 30s, especially with a low WTSD, points
to surrendering too many flops and turns, but confirm it against the actual red line before
you call it a leak.

• WTSD (went-to-showdown %), ~26–30%. How often, having seen a flop, you reach show-
down. Too high (mid-30s and up) means you call down too wide; too low (low 20s) means
you fold too much before showdown.

• W$SD (won-money-at-showdown %), ~52–56%. How often you actually win when you do
reach showdown. The dangerous combination is high WTSD with low W$SD: you get to
showdown constantly but win fewer than half, the calling-station profile, paying off value
bets with bluff-catchers that never get there.

• Aggression frequency, roughly 40–50% postflop. Be exact about the denominator, because
two similarly named stats get confused. Aggression frequency (AFq) is (bets + raises) ÷ (bets
+ raises + calls + folds), the share of all your postflop actions, folds included, that are bets or
raises; those folds in the denominator are why a normal value lands around 40–50% rather
than higher. Do not confuse it with the Aggression Factor (AF), the (bets + raises) ÷ calls
ratio, which omits folds entirely and so reads as a number like 2.5 rather than a percentage.
Using AFq, chronically below ~35% is the passive “check-call and hope” profile that feeds a
bad red line, while a very high value can mean over-bluffing into people who do not fold.

Byposition and street. The same stats sliced by seat arewhere leaks actually surface, above all fold-
to-flop-c-bet by position, the first place to look for themost common leak in poker (over-folding the
big blind, dissected in the worked example below). Keep two numbers straight. The ideal solver
target for BB fold-to-flop-c-bet in single-raised pots is roughly the mid-40s aggregated across c-bet
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sizings: you fold a touch more against the larger geometric sizings and a good deal less against
small stab bets, and the blend lands in the mid-40s. Separately, treat anything around 50% and up
as a practical red flag, because once you are folding half your big blinds or more after defending
preflopyou are almost certainly over-folding, since the solver continues on a clearmajority of single-
raised flops.

44.4.3. Showdown vs non-showdown by line

Combine the red/green concept with line filters. Filter for hands where you were the preflop ag-
gressor, then look at your c-bet flop winrate. Filter for hands where you called a 3-bet out of
position and see the carnage. Filter fold-to-c-bet by position; a frequent culprit is folding far too
much to flop c-bets in the big blind, where the population badly over-folds and the solver wants you
defending a wide, sticky range.

44.4.4. Specific high-frequency, high-stakes spots

The pots that move your winrate most are the common ones. Prioritize by frequency times severity:

1. C-bet / fold-to-c-bet: happens almost every hand you raise. A small percentage error here,
multiplied by its enormous frequency, dwarfs a big error in some rare spot.

2. Big blind defense: you face a raise here constantly, and over-folding is the most common
single leak in poker.

3. Turn play after c-betting the flop: the “second barrel or give up” decision, where a lot of
red-line money lives.

4. River bet/call/fold: the biggest pots, so even modest frequency errors are expensive in raw
bb.

Key idea

Rank your study targets by frequency × cost-per-error, not by how painful the hand felt. A
0.05 bb leak that occurs 30% of hands is worth more than a 2 bb leak that occurs once every
500 hands. Trackers let you sort spots by total bb lost; let the arithmetic, not your emotions,
set the agenda.

44.4.5. Filters for tournament and ICM players

Cash winrate is one number; tournament play needs slicing by stack depth and stage. Filter your
push/fold spots when effective stacks are under ~15 bb, and check whether your shoving and
calling ranges match the equilibrium charts from the short-stack chapter. Filter hands played near
themoney bubble and at the final table, where, as the ICMchapter explained, correct ranges tighten
dramatically and a cash-game reflex to “get it in with the best of it” becomes a real, expensive leak.
Note that bb/100 is a noisier yardstick in tournaments: small samples and the all-or-nothing payout
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structure mean you lean harder on hand-by-hand review and solver checks than on raw winrate
graphs.

44.5. A worked review

Let me walk through a realistic session of self-review the way I would actually do it, so the abstrac-
tions become concrete.

I import last week’s 9,400 hands of 6-max cash into PT4 and pull up the positional winrate report.
Everything looks normal except one number: my big blindwinrate is −44 bb/100 over a 1,600-hand
BB sample. That is worse than the −25 to −30 I would expect for my style. The sample is modest
but the gap is large, so it earns a closer look.

How many hands before you believe a number?

Notice themove I just made: I did not trust the −44, I used it only as a flag to go looking. Here
is the arithmetic behind that caution. A single hand of 6-max cash has a standard deviation
of roughly 100 bb per 100 hands, and the uncertainty in a winrate shrinks only with the
square root of the sample. Over my 1,600-hand big-blind sample the standard error is about
100 ÷ √16 = 25 bb/100, which puts a 95% interval at roughly ±50 bb/100. If anything that
is too tight, because a single seat carries higher variance than the game-wide ~100 bb/100,
and the big blind highest of all (a wide range, out of position, in inflated pots), realistically
~130–160 bb/100, which widens the true interval further. My −44 is therefore statistically
indistinguishable from the −25 to −30 I expected. The number alone proves nothing; it only
earns a look. As working thresholds, pinning a winrate to within a few bb/100 takes tens
of thousands of hands (≈50k+ and climbing), and because a positional filter divides your
database by about six, each seat needs proportionallymore before its numbermeans anything.
Frequencies behave far better, which is why the example pivots to one. A percentage like fold-
to-c-bet or 3-bet% is an average of yes/no events, so its per-trial variance is tiny and bounded
(at most 0.25), nothing like the thousands a pot measured in big blinds carries; it converges
within a few hundred to a thousand opportunities rather than tens of thousands of hands. The
58% below is built on every flop I faced a c-bet in the BB, a large and fast-stabilizing count,
so I can trust it long before I could ever trust the −44. When in doubt, believe the frequency,
distrust the winrate, and gather more hands before acting on either.

I filter to big blind, facing a single raise, hand reached the flop, and split the result by what happened
on the flop. The c-bet-faced subset is where the loss concentrates. I add a filter: big blind, faced
a flop c-bet, folded. My fold-to-flop-c-bet from the BB is 58%. The solver’s baseline sits lower: a
single-raised pot wants the big blind continuing on the large majority of low and middling flops,
thanks to the pot odds and the preflop investment already made, folding closer to the low-to-mid
40s against the larger c-bet sizings. The population does not sit much lower, since the field over-
folds the BB too, right around where I am. That does not make 58% acceptable; it makes it a
shared, exploitable leak rather than a private one. Either way, I am folding the flop far too often
after defending preflop.
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Now I switch from the tracker to the solver to find out which flops I am misplaying. I pull a BB-vs-
BTN single-raised-pot spot in GTO Wizard and look at the big blind’s flop response. The solver
defends low and middling boards aggressively, floating (calling light with the intention of taking
the pot away later) and check-raising connected and paired textures, folding only the genuine air. I
scroll through my actual folded hands in the tracker and the pattern jumps out: I am open-folding
hands like 9♥8♥ on 7♥5♠2♦ (two overcards plus a gutshot and a backdoor flush) and A♣5♣ on
Q♣7♦2♠ (an overcard plus a backdoor flush and the backdoor wheel), backdoor-laden, gutshot-
or overcard-equipped holdings that the solver wants to peel or raise. I have been treating “I missed
the flop” as “I fold,” ignoring backdoor equity and the price I am being laid.

The leak, stated precisely: I over-fold the flop in the big blind in single-raised pots, specifically surrendering
hands with backdoor straight/flush equity and overcards that should continue. That is a sentence I can
study against and measure next month.

44.6. From data to a study plan

A leak you have named but not scheduled is a leak youwill have again next week. The bridge from
review to improvement is a written plan, and it should be ruthlessly short.

Drill

After every review session, write down exactly one leak — the largest by frequency × cost —
as a single sentence, plus one concrete corrective action and one measurable check. For the
example above:

• Leak: I over-fold flop in the BB vs a single raise, especially with backdoor equity.
• Action: Drill 50 BB-defense flop spots in the solver this week; build a simple heuristic

(“defend any backdoor flush draw, any gutshot, any overcard pair-outs”).
• Check: Re-pull fold-to-flop-c-bet from the BB next month; target is bringing 58% down

toward the low-to-mid 40s.

One leak. Not seven. You will actually fix one.

The reason for the brutal focus is that leak lists are demoralizing and motivating in inverse pro-
portion to their length. A player who tries to fix nine things fixes zero and quits. A player who
fixes one leak per week fixes fifty per year. The database will still be there; the leaks are not going
anywhere. Work the biggest one, re-measure, and only then move to the next.

A sustainable rhythm for a serious player looks like: a quick session review after each session
(mark 3–5 hands you were unsure of with the client’s flag/tag feature for later), a deeper database
review weekly (positional winrates, red/green line, one named leak), and a solver study block
between sessions targeting that week’s leak. The point of tagging hands live is that you cannot
reviewwhat you did not capture, so flag the spot themoment it confuses you, because by tomorrow
you will have forgotten the runout.
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44.7. Note-taking on opponents

The database tracks you; notes track them. Stats describe frequencies; notes capture what a number
never will: why he did something, what he showed down, the texture of his decision.

Online. Use the client’s color-coding plus short text notes; the trackers attach notes to a player that
follow them across sessions. Two principles make notes useful months later:

• Record showdowns, not impressions. “Bad player” is worthless. “Showed down 8♠5♦
after calling 3 streets from the BB, river was a brick” is gold, concrete evidence of a calling
range, timeless and unambiguous.

• Record deviations from baseline, not the baseline itself. Your HUD already tells you he
c-bets 65%. Your note should capture what the HUD cannot: “min-3-bets only QQ+/AK,”
“open-limps then 3-bet-shoves over a raise = AA/KK twice,” “tanks then jams river = always
the nuts.” Capture the exploitable pattern.

A clean color scheme (say red for aggressive regs to avoid, green for recreational players to target,
yellow for nits, blue for stations) lets you orient at a fresh table in one glance before any stats
populate.

Common mistake

Tilt-notes. Typing “donkey, runner-runner, can’t fold” after a bad beat records your emotional
state, not his strategy, and it actively misleads the future you who reads it and sits down
expecting a fish. Notes must be falsifiable, behavioral, and written in a neutral voice. If you
cannot write it as something he did and showed, do not write it.

Live. You cannot type at the table and a tracker is not running, so the channel is memory plus a
discreet phone note after the session. Live notes lean on stable identifiers: the player’s appearance,
seat habits, a verbal tell, a betting-size pattern (“bets pot only with the nuts, half-pot with every-
thing else”). Encode the things from the live-tells chapter you actually confirmed at showdown,
and jot them down in the bathroom or the car, because by the next session they are gone. The same
falsifiability rule applies: “older gentleman, seat 4, open-limps then calls raises with any ace, never
bluffs the river” is a strategy you can exploit next Tuesday.

44.8. The discipline of self-review

All of this fails without the one ingredient no software supplies: the honesty to look at a losing
graph and ask “what am I doing wrong?” instead of “how unlucky was I?” Variance, as the vari-
ance chapter detailed, gives the rationalizing mind infinite cover: any stretch of bad results can be
blamed on the cards, and any leak hidden behind “I just ran bad.” The database is the antidote
precisely because it does not care about your feelings, but only if you let it speak.
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Key idea

Review your winning sessions as hard as your losing ones. Wins hide leaks beautifully: you
ran a flush into a set, got there, and never asked whether the call was correct, because the
result absolved you. The disciplined player audits the decision, not the outcome. A bad call
that won is still a bad call, and the database is where you catch the ones the scoreboard let
you get away with.

Three habits separate players who genuinely improve from players who merely accumulate
hands:

1. Separate decision quality from result. When you review a hand, evaluate the choice given
the information you had at the time, with the river card covered. If the decision was good and
it lost, log it and move on; if the decision was bad and it won, that is the hand to study.

2. Quantify, then prioritize. Sort your leaks by total bb bled, not by how much each one stung.
Let the arithmetic pick your homework.

3. Close the loop. A review that does not change what you do next session was entertainment,
not study. Every review ends with one named leak, one action, and one future measurement,
and next month you check whether the number moved.

Do this and the play-capture-review-adjust loop becomes a flywheel: each session feeds the
database, the database surfaces a leak, the solver fixes it, and the next session’s numbers tell you
whether it worked. That loop, run patiently for a year, will move you further than any amount of
raw volume. The felt is where you find out who is winning. The database is where you find out
who is learning.

44.9. Summary

• A database is your only unbiased record; review it because memory over-weights dramatic
hands and ignores the small, repeated errors that cost the most.

• Read the blue (showdown) and red (non-showdown) lines together, and judge the red line
against your style and your rake before calling it a leak. Use the all-in-adjusted line to separate
variance from a genuine problem.

• Trust frequencies long before winrates: a positional bb/100 needs tens of thousands of hands,
while a stat like fold-to-c-bet stabilizes in a few hundred opportunities.

• Prioritize study by frequency × cost-per-error. The highest-value spots are c-bet / fold-to-c-
bet, big blind defense, turn barreling, and river decisions.

• End every review with exactly one named leak, one corrective action, and one future mea-
surement, then re-check the number next month.
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By the end of this chapter you will be able to assemble your study into a phased, measurable programme that
always works on your most expensive leak first.

Everything in this book has given you tools. This chapter gives you the assembly instructions.
Knowledge that arrives in a random order, studied whenever you happen to feel like it, produces
a player who knows a great deal and wins very little. What separates that player from a gen-
uinely competitive one is rarely raw talent or even total hours; it is sequencing, measurement, and
deliberate practice. This chapter is the roadmap that ties the whole manual together: a phased
programme that takes you from “knows the basic rules and a bit of strategy” to “beats their games
at a respectable rate and keeps getting better.”

We will move through five phases. Each has a study syllabus, drills, a target study-to-play ratio, a
rough volume target, and concrete milestones you can actually check; the entry criterion for each
phase is simply that you have hit the exit benchmark of the one before it. Treat it as a curriculum,
not a buffet.

Key idea

Improvement is not “learn more things.” It is close the leak that is costing you the most
money right now, verify it is closed, and only then move on. A structured programme is just
a disciplined way of always working on the highest-value thing.

45.1. The five phases at a glance

Phase Theme Typical duration Exit benchmark

0 Setup &
baseline

1 week Tracking + a sample of 5–10k
hands (or 20+ live sessions)
logged

1 Foundations:
math +
preflop

4–8 weeks Preflop ranges memorised; pot
odds/equity automatic

2 GTO postflop
skeleton

8–12 weeks Can construct sound c-bet /
check-raise / river strategies on
common boards

3 Exploitative
layer

6–10 weeks Reliably deviating from baseline
for profit against reads
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Phase Theme Typical duration Exit benchmark

4 Weak-area
deep work:
hand reading
+ psychology

ongoing, ~8 weeks intensive Range-based decisions + tilt
control demonstrably improved

5 Integration &
maintenance

permanent Stable winrate, self-correcting
review loop

The durations assume part-time serious study, say 6–10 hours a week of focused study, with table
time on top of that rather than carved out of it. Budget another 5–15+ hours a week at the tables,
scaled to the phase. The per-phase live-hour and online-hand targets below tell you how much
play each one actually needs, and they sit alongside the study budget rather than inside it. The
online-hand targets assume multi-tabling: putting 30–50k hands through a tracker in a couple of
months means running several tables at once, since a lone full-ring or 6-max table deals only ~60–
90 hands an hour. Compress or stretch the whole thing to your life, but keep the three quantities
honest, so that weekly play hours × weeks actually add up to the volume target. Order matters
far more than the calendar.

45.2. Phase 0 — Setup and honest baseline

You cannot improve what you do not measure. Before any study, build the measurement appara-
tus.

• Online: install a tracker (PokerTracker 4 or Hold’em Manager 3) with a HUD. Configure a
database. Play and import a baseline sample.

• Live: keep a session log — date, stakes, hours, buy-in, cash-out, and three sentences on how
you felt and the biggest decision you were unsure about. A simple spreadsheet is plenty.

• Both: start a hand journal. Every session, save 2–3 hands you were genuinely unsure about.
This is the raw material for all later review.

Establish your starting numbers honestly: current bb/100 (online) or bb/hour (live), and the size
of your sample. A winrate over fewer than ~20–30k hands online is mostly noise. Live, you judge
the sample in hours rather than hands, because hand volume accrues so slowly (~25–30 hands an
hour); a couple of hundred live hours is mostly noise too, since it is only a few thousand hands.
Record the number anyway, because the trend is what we will track.

Common mistake

Judging your skill from a small, lucky (or unlucky) sample. A 10bb/100 winrate over
5,000 hands tells you almost nothing. The standard deviation in NLHE cash is roughly 80–
100bb/100, so the confidence interval on that estimate is enormous. Use early samples to find
leaks, not to crown yourself a winner.
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45.3. Phase 1 — Foundations: math and preflop

This is the highest-return phase per hour, because these skills are used in every single hand you will
ever play. Do not skip ahead because it feels basic.

Math you must make automatic:

• Pot odds and break-even calling equity. Facing a bet of size b into pot P, you need roughly
b / (P + 2b) equity to call. Facing a half-pot bet you need ~25%; a full-pot bet, ~33%; a 2x
overbet, ~40%. Drill until you answer in under two seconds.

• The rule of 2 and 4 for estimating draw equity from outs.
• Minimum defence frequency (MDF), alpha, and the value-to-bluff ratio. MDF is the frac-

tion of your range you must continue with so the bettor cannot auto-profit by betting any
two cards; alpha is its mirror image (the bettor’s auto-profit/indifference threshold), and the
value-to-bluff ratio governs how the bettor builds a polarised range of strong value hands
and bluffs. Chapter 8 derives all three from scratch; the river anchors worth keeping in your
pocket are value-to-bluff of 3:1 at half-pot, 2:1 at pot, and ~1.5:1 for an overbet (with MDF
the mirror at 67% / 50% / 33%). You do not need to compute them live, but you must under-
stand them.

• Expected value as a habit of thought: every line is a sum of (probability × payoff).

Preflop, the cheapest mistakes to eliminate:

Preflop errors compound on every later street, so fixing them is pure leverage. Acquire a solid set
of baseline opening, calling, and 3-betting ranges by position and stack depth, andmemorise them
cold. Where you get themmatters less than that they are coherent and you internalise them: a free
chart, a paid range pack, or ranges you generate yourself in a solver.

Drill — Preflop flashcards

Build a flashcard deck (Anki works well) with prompts like “UTG, 100bb, 99 — action?” and
“BB facing BTN open 2.5bb, A5s — call/3-bet/fold?” Run 15 minutes daily. Target: 95%+
accuracy across all positions and the common stack depths (100bb, 40bb, 20bb) before leaving
this phase. Tournament players: add 12bb and 7bb push/fold spots using a Nash or solver
chart.

Study:play ratio in Phase 1: about 60:40 toward study. You are loading foundational knowledge;
play exists mainly to expose gaps in the flashcards.

Volume target: enough play to apply the ranges in real time without thinking, perhaps 10–15k
online hands or 30–40 live hours during the phase.

Exit benchmark: preflop flashcards at 95%+, pot-odds questions answered reflexively, and a no-
ticeable drop in obviously bad preflop spots when you review your journal (no more UTG limps
with K9o, no more cold-calling 3-bets out of position with dominated hands).
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45.4. Phase 2 — The GTO postflop skeleton

Now build a sound default for postflop play. The goal of this phase is not to memorise solver
outputs, which is impossible and pointless. It is to internalise the principles that explain solver
behaviour so you can reconstruct good strategy at the table.

Work through, in order:

1. Board texture and range advantage. Who does the flop favour, and how does that dictate
c-bet frequency and sizing? Learn to read a flop in terms of which player’s range it hits.

2. Bet sizing families. Small (~33%) for range bets on dry, connected-for-nobody boards; large
(~75%+) and polarised on dynamic, high-equity-shifting boards; overbets for capped oppo-
nents (those whose range holds no premium hands) on rivers.

3. The defending toolkit: calling, raising, and the role of the check-raise; how to defend the big
blind; floating and barrelling.

4. Turn and river theory: barrelling the right turns, give-ups, blocker-based bluffing, thin value
betting, and polarisation on the river.

Use a solver (GTO Wizard, PioSOLVER, or a trainer) as a teacher rather than an oracle. The work-
flow: study a spot, form a hypothesis (“on K♠7♦2♣ rainbow as the preflop raiser I should bet
small at high frequency”), check the solver, and then ask why it does what it does. The “why” is
what transfers to the thousands of spots you will never explicitly study.

Drill — Calibrate your intuition against the solver

Pick one common spot per week (e.g., “single-raised pot, BTN vs BB, c-betting the flop”). Be-
fore opening the solver, write down your intended strategy for 6–8 representative flop types
— this is your hypothesis. Then compare it against the solver’s equilibrium output. Log every
place your intuition diverged by more than ~15% in frequency or a sizing tier. Those diver-
gences are your study list for the week. (This drill is hypothesis-testing, not node-locking.
Node-locking is forcing a fixed, non-equilibrium strategy at a specific decision node in a solver
so you can see how the optimal response shifts — used to model a known opponent devia-
tion.)

The highest-ROI lever you are probably skipping: outside eyes

Every drill in this book so far is solo: flashcards, solver work, journals, deviation logs, range
narration. Solo study has a hard ceiling, because the same misunderstanding that creates a
leak also hides it from you. You cannot study your way out of a blind spot you do not know
you have. The fastest break past that ceiling is external feedback. Build at least one of these
into your routine, ideally now and permanently:

• A coach, even for a handful of sessions. A strong player reviewing your database will
surface in an hour leaks that might take you months to notice alone.

• A study group of players at or slightly above your level. Trading hand histories and
defending your lines out loud forces you to articulate the “why,” which is exactly where
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fuzzy thinking gets exposed.
• Posting hands for review (a forum, a Discord, a hand-history thread) and, just as valu-

able, reviewing other people’s hands, which trains the same range-reading muscle
from the outside.

• Sweat / review sessions with a stronger player: watch them play while they narrate
their reads, or have them watch you and interrupt.

Treat this as a standing part of the toolkit, not a one-off. Outside eyes accelerate every later
phase and are the single fastest way to find the biggest leak, which, as Phase 5 makes clear, is
the whole game.

Study:play ratio: about 50:50. You need volume now to pattern-match the textures you are study-
ing.

Volume target: this is the grind phase: 30–50k online hands or 60–100 live hours. Quantitymatters
here because postflop pattern recognition is built through repetition.

Milestones:

• You can state, for any common flop, who has the range advantage and what your default
c-bet strategy is.

• Your bb/100 trend has stopped declining and begun a gentle climb (for many serious stu-
dents this is where they cross from losing/break-even to clearly winning at small stakes).

• Journal review shows your errors migrating from “didn’t know what to do” to “knew the
default but misread the specific spot.” That shift is the cue to begin Phase 3.

45.5. Phase 3 — The exploitative layer

GTO (game-theory-optimal play) is your unexploitable default: it guarantees you cannot be
beaten badly, and it is the correct baseline against unknown or strong opposition. But the money
in most games, especially live and at lower online stakes, comes from deviating from that default
to punish specific mistakes. This phase teaches you to layer reads on top of the skeleton.

The core exploitative moves follow directly from population leaks, and the canonical map isChap-
ter 3’s four-cardinal-leaks table: bet and bluff more against opponents who over-fold, value-
bet bigger and shut off your bluffs against over-callers (“stations”), over-fold your bluff-catchers
against under-bluffers, and call down wider against over-bluffers. The same logic extends to pre-
flop reads— isolate and barrel habitual limpers, and respect, rather than 3-bet thinly into, a player
who almost never 3-bets.

Learn to read HUD stats (online) and physical/behavioural patterns (live) to identify which leak
you face. Frame stats as ranges, not magic numbers: a VPIP/PFR (voluntarily-put-money-in-pot
and preflop-raise percentages) of roughly 22/18 is a typical solid-regular profile; something like
45/8 marks a loose-passive station; a fold-to-c-bet above ~55–60% invites relentless barrelling.
These are starting heuristics, always to be confirmed by observation.
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Common mistake

Trying to exploit before your GTO baseline is solid. If you do not know the unexploitable
default, you cannot tell whether your “exploit” is actually a deviation toward profit or just a
return to a leak of your own. Exploitation is a delta from baseline; you must own the baseline
first. This is precisely why Phase 3 follows Phase 2 and not the reverse.

Drill — The deviation log

For one week, every time you deviate from your GTO default, write one line: the read, the
deviation, and the result. At week’s end, sort them. You will quickly see which of your reads
are reliable money-makers and which are wishful storytelling. Keep the winners, kill the rest.

Study:play ratio: about 40:60 toward play. Exploitation is learned at the tables, against real pop-
ulation tendencies; study is now mostly review of your deviation log and targeted population
research.

Volume target: 20–40k online hands or 40–80 live hours during the phase, enough to gather reliable
population reads and let your deviation log accumulate ameaningful sample rather than a handful
of one-off hands.

Exit benchmark: your deviation log shows a stable set of net-positive reads confirmed over amean-
ingful sample. You are reliably deviating from baseline for profit rather than telling yourself stories,
and you can name the two or three population leaks you are most consistently exploiting.

45.6. Phase 4 — Deep work on your weak areas: hand reading and
psychology

For most developing players the two weakest areas are hand reading and the psychological game,
so the programme reserves a dedicated, intensive phase for them. Everything before this built the
platform; now we attack the two skills that most separate competitive players from the pack.

45.6.1. Hand reading

Hand reading is the discipline of maintaining and narrowing an opponent’s range street by street,
rather than guessing their single hand. The method:

1. Assign a preflop range from position and action (this is why Phase 1 mattered: you cannot
read a range you cannot construct).

2. Filter on every street by asking: with which of those combos would this player take this
action at this sizing? Remove the rest.

3. Arrive at the river with a weighted range, then compare your hand’s equity and the price
to decide.
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Drill — Range narration

Pick 20 hands from a database or stream where you can see showdowns. Pause at the river
and narrate the villain’s full range before the cards are shown. Then check. Score yourself:
did the actual hand live inside your range? Was your range too wide, too narrow, weighted
wrong? Twenty hands a day for three weeks will transform your river decisions.

45.6.2. Psychology and tilt control

The finest strategy is worthless if you cannot execute it when you are angry, tired, or frightened.
The psychological programme:

• Define your A-, B-, and C-game in writing. Know the specific symptoms that mean you have
dropped a tier (chasing, sizing up to “get it back,” talking yourself into hero calls).

• Set stop-loss and stop-time rules and obey them mechanically. A pre-committed rule beats
willpower every time, because willpower is exactly what tilt destroys.

• Build a pre-session routine (reviewgoals, breathe, set intentions) and a between-hands reset
(a breath, posture check, refocus on the next decision as independent of the last).

• Separate decision quality from results. Your only job is the EV-maximising decision; the
river card is not your responsibility. Reviewing for process rather than outcome is the single
most important mental reframe in poker.

Key idea

Track tilt like a stat. After every session, rate your emotional control from 1–10 in your journal
alongside your bb/100. Within a month you will see the correlation with your own eyes. The
act of scoring it is itself a powerful brake on tilt, because you know you have to be honest later.

Study:play ratio in Phase 4: about 50:50, with the study half split between hand-reading reps
(range narration, database review of showdowns) and psychologywork (defining your game tiers,
building routines, reviewing your tilt log). The two skills reinforce each other: clean hand reading
reduces the uncertainty that breeds tilt, and stable emotions are what let you finish a hand read
instead of abandoning it.

Volume target: roughly 20–40k online hands or 40–80 live hours across the intensive stretch,
enough live reps to apply range narration under real pressure and to accumulate the tilt-score
data that turns the psychology work from vague intention into a measurable trend.

45.7. A worked example: one hand through the whole programme

Chapter 3 carries a single 6-max hand—AQ opened from the cutoff, a queen-high flop, and a river
bluff-catch — from the GTO baseline through the exploitative deviations a read justifies. Rather
than re-derive it, read that example as a vertical slice of this programme, each phase adding a layer:
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the Phase 1 player just bets a strong hand; the Phase 2 player builds the c-bet and barrel from the
flop’s range advantage; the Phase 3 player turns the river into a read-driven delta from baseline; and
the Phase 4 player supplies both the combinatorial rigour behind that delta and the discipline to
log the result as a process decision, not an outcome. One hand; five phases of skill visibly stacked
on top of each other. That layering is competitive poker.

45.8. Phase 5 — Integration and maintenance

Once the phases are built, you do not retire them; you cycle them. The competitive player runs a
permanent, lightweight improvement loop:

• Weekly: review your hand journal, pick the single biggest leak, and do one focused study
session on it. Periodically run a hand or two past outside eyes, a coach, a study group, or a
review thread (see the toolkit note in Phase 2). The solo loop is fast but blind-spotted; other
people find the leaks your own review keeps skating over, so you end up working on the real
biggest leak rather than the most visible one.

• Monthly: pull your stats. Look at the bb/100 trend line over a meaningful sample, your
positional winrates (are you bleeding from the blinds or the small blind specifically?), and
your tilt scores. Pick one positional or street-based leak to target next month.

• Quarterly: re-run a few preflop and postflop benchmarks; refresh your population reads as
the player pool evolves; take a deliberate shot at the next stake if your winrate and bankroll
both support it.

Study:play ratio in Phase 5: about 20:80, maintenance mode. Play now dominates, both for vol-
ume and for income; study shrinks to theweekly journal review and the occasional targeted session
on whatever the monthly trend line flags. The ratio only spikes back toward study when a new
leak surfaces or you take a shot at a tougher stake, at which point you are briefly re-running an
earlier phase on a narrow topic.

45.8.1. Measuring “competitive”

How do you know you have arrived? Not from one good month. The honest benchmarks:

• A positive bb/100 over a large sample, ideally 100k+ hands online, at your current stake,
with that edge surviving a move up at least once. Live, you measure the sample in hours
rather than hands, because volume accrues so slowly, and you should hold the verdict far
more loosely: roughly 500+ live hours before you treat a live winrate as more than a trend.
Bear in mind that 500 hours is only ~12–15k hands (at ~25–30 hands/hour), an order of mag-
nitude smaller than a 100k-hand online sample, so a live winrate stays noisy for far longer
in calendar time. Treat smaller samples with care everywhere: at ~90bb/100 standard devi-
ation, even 50k hands online confirms only a trend, not a precise winrate, so do not crown
yourself a winner on 50k, and never on 20–30k.

• Leaks demonstrably closed: the spots that filled your journal six months ago no longer ap-
pear in it.
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• Concepts mastered, not just met: you can teach the core ideas of each phase to someone else
in plain language. Teaching is the highest bar of understanding.

• Emotional control stable enough that your C-game sessions are rare and short, because you
quit them by rule rather than waiting for tilt to pass.

• A self-correcting review process that runs without motivation. The loop has become a habit
rather than a chore.

Key idea

The goal of this programme is not to finish it. It is to become the kind of player who always has
the loop running: measuring, finding the biggest leak, closing it, and measuring again. Every
world-class player is, underneath the talent, simply someone who has been running that loop
honestly for a very long time.

45.9. Summary

• Improvement is sequencing, measurement, and deliberate practice, not just an accumulation
of more knowledge.

• Run the phases in order; each phase’s exit benchmark is the next one’s entry ticket.

– Phase 0 builds the measurement apparatus (tracker, session log, hand journal) and an
honest baseline.

– Phase 1 makes the preflop ranges and core math automatic.
– Phase 2 internalises the principles behind solver play rather than the raw outputs.
– Phase 3 layers reads on top of that baseline to exploit population leaks.
– Phase 4 does deep work on hand reading and tilt control.
– Phase 5 keeps a permanent weekly/monthly/quarterly loop running.

• Build in outside eyes early; solo study cannot find the blind spots that hide your biggest leaks.
• Judge a winrate only over large samples, and always separate decision quality from results.
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46. Hand-Reading Drills & Worked Examples

By the end of this chapter you will be able to take a line of betting, build a weighted range from it street by
street, and convert that range into a profitable call, fold, raise, or bet.

Hand reading is a skill, and skills decay without reps. The earlier chapters in Part V gave you the
method; this chapter gives you themat time. We are going to work through a sequence of full hands,
street by street, and at each decision point you will narrow a range before you read the solution.
Treat it like a problem set. Cover the solution with your hand. Write down your range. Only then
read on.

46.1. How to use this chapter

Each drill follows the same loop you learned earlier, the one you should be running silently at the
table:

1. Start with a preflop range. Anchor to the player’s position, action, and type. Width first,
then composition.

2. Apply each action as a filter. Every bet, check, call, and raise removes some combos and
keeps others. Ask “which hands take this line?” not “what does he have?”

3. Re-weight, don’t eliminate. Hands rarely drop to zero. They get heavier or lighter. A range
is a probability distribution, not a list.

4. Track removal (blockers). Your own cards and the board remove combos from villain’s
range. This is where most of the edge in close spots lives.

5. Convert the range into a decision. The range is a means to an end: a +EV action against this
distribution.

A word on honesty before we start. Every range below is an estimate. Real opponents are noisy:
they misclick, they tilt, they deviate from their own tendencies. Sizing your bets and calls to the
shape of the distribution matters more than pinning down two exact cards. When I write “about
60% bluffs,” read it as “more bluffs than value, but far from a lock.”

Key idea

A hand read is a weighted range, not a guess at two cards. You will almost never be certain.
You are trying to be calibrated, to put the right amount of probability in the right regions,
because that is what lets you size, fold, and hero-call profitably over thousands of hands.
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The drills escalate in difficulty. The first few are clean and one-dimensional; the later ones layer
in ICM, short-stack push/fold pressure, multiway dynamics, blockers, and live tells. Notation
throughout: positions are UTG/MP/CO/BTN/SB/BB, stacks and bets are in big blinds (bb), “r”
means rainbow, “ss” two of a suit, “o” offsuit. IPmeans in position (you act last) andOOPout of po-
sition; ICM(the IndependentChipModel) is the tournamentmath that turns chips into real-money
equity. Hole cards and boards are written without internal spaces, e.g. K♠Q♠ and Q♦7♥2♣.

46.2. How to grade yourself

You will almost never reproduce the exact combo list in the solution, and you do not need to. A
range is a distribution, so two honest answers can differ on the edges and both be “right.” To keep
that freedom from turning into “anything goes,” grade your written range against three things, in
this order:

1. Composition. Did your range include the hands it had to include and exclude the hands it
could not contain? Each drill lists these must-haves below. Missing one is the costly error;
the exact weighting of the rest is detail.

2. Direction. After the key card or the key action, did you tilt the range the correct way: more
value or more bluffs? Getting the direction of the update right matters more than nailing the
precise ratio. “60% value” versus “75% value” is a rounding difference; “value-heavy” versus
“bluff-heavy” is a pass/fail difference.

3. Action. Did you reach the same call / fold / bet / raise, or a defensibly different one for a stated
reason?

Score it like this. Full marks: the right action for the right reason, with the must-haves in place.
Partial: correct composition but the wrong action, which almost always traces to a pricing slip or a
skipped blocker check, not to a bad read. Fail: you dropped amust-have or pointed the value:bluff
direction the wrong way; fix the read before you worry about the bet.

One more distinction, because it is the whole point of self-grading an open-ended drill. A defen-
sibly different answer keeps the same underlying range read but diverges on an explicit, stated
exploit, e.g. “I call instead of folding because this villain is a known river over-bluffer.” That is
a different bet, not a different read, and it earns full marks. An answer that rests on an unstated
assumption, or that quietly drops one of the must-haves, is not a defensible variant; it is an error
wearing a disguise. When you grade yourself, write down the assumption that produced your
action, then check it against the must-haves before you award the point.

Each drill below closes with a Score your read box: the two or three combos your range had to
include or exclude, themost commonwrong turn andwhat it usuallymeans, andwhere a different
answer is still defensible.
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46.3. Drill 1 — Online cash, a straightforward value spot (IP)

Setup. $1/$2 online 6-max, 100bb effective. You have nothing invested in reading yet, so this is a
warm-up. Hero is on the BTNwith K♠Q♠. CO opens to 2.5bb, Hero calls, blinds fold. Heads-up
to the flop.

Flop (6.5bb): Q♦7♥2♣ rainbow. CO bets 2bb. Hero calls.

Turn (10.5bb): Q♦7♥2♣5♠. CO bets 6bb. Hero calls.

River (22.5bb): Q♦7♥2♣5♠J♣. CO bets 18bb (~80% pot). What is CO’s range, and what do you
do?

Drill

Before reading on: write CO’s opening range, then filter it through a 1/3-pot flop c-bet (con-
tinuation bet), a just-over-half-pot turn barrel, and an ~80%-pot river bet (note: ~89bb sit
behind, so this is not all-in) on a board that just brought J♣. Where does K♠Q♠ sit?

Solution.

Preflop. A standard reg CO open is roughly 25-30% of hands: most pocket pairs, broadways, suited
aces and kings, suited connectors down to about 65s, and some offsuit broadways. Call it the top
quarter of the deck.

Flop, Q-high rainbow. This board smashes our calling range more than theirs, but CO’s small c-bet
here is wide; it is a range bet on a dry board. So the flop barely filters: nearly everything continues
for 2bb into 6.5bb. Keep the range almost intact.

Turn, the 5♠. This blank changes little on the board but a lot in the betting. A just-over-half-pot
second barrel on a brick is more polarized (weighted toward strong value and bluffs, with less
in between). CO’s air (KJ, AK, AT-type overcards) starts to give up some of the time; CO’s thin
value (AQ, KQ) and sets/two-pair keep firing. After the turn bet we re-weight toward {AQ, KQ,
77, 22, 55, QJ, some Qx} for value and a smaller slice of {AK, AJ, KJ, busted draws like 98s/T9s} as
bluffs.

River, the J♣. Now the read matters. The J♣ is a brutal card for us holding KQ because it completes
nothing scary but it improves a chunk of CO’s bluff candidates to a pair (AJ, KJ now have a pair of
jacks) and gives QJ two pair (queens and jacks). An ~80%-pot river bet is strongly polarized: CO
is repping QJ (now two pair), 77/22/55 (sets), and slowplayed AA/KK that decided to bet now,
versus pure missed equity that needs a fold.

Here is the trap. We beat AJ, KJ and AK, and we actually lose to AQ, which plays the same pair
of queens with a better (ace) kicker. None of these hands bets this big here. AQ checks to realize
its showdown value or to bluff-catch; AK/AJ/KJ that missed don’t have enough showdown value
to value bet and don’t need to bluff a hand that already gave up. So the river betting range is
weighted toward hands that beat KQ: QJ, sets, and the occasional overpair. But run the blocker
check properly. Our Q♠ removes a third of villain’s QJ combos (9 down to 6, since the board
already shows Q♦, so 2 queens × 3 jacks = 6 instead of 3 × 3 = 9), and our K♠ halves his KK
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combos (C(3,2) = 3 instead of C(4,2) = 6), so KQ blocks his two best value hands. That removal
nudges mildly toward a call rather than away from one.

Read: value-heavy. Against a typical, non-maniac regwho under-bluffs a river bet this large, this is
still a fold. KQ sits near the top of our own bluff-catching range but well down the absolute ladder,
and the line and sizing represent QJ, sets, and overpairs that beat us. The blockers do shade the
spot back toward a call and make it genuinely close: against anyone you have seen overbluff rivers,
calling is the better line.

Common mistake

“I have top pair good kicker, I have to call.” Top pair is an absolute hand strength; hand reading
asks about relative strength versus the betting line. A river card that improves villain’s bluffs
into pairs and his draws into the nuts is exactly the card that turns your second-best top pair
into a fold.

Score your read

• Your river betting range had to include: QJ (now two pair), the sets 77/22/55, and the
occasional slowplayed A♥A♦/K♠K♥-type overpair — i.e. hands that beat K♠Q♠.

• It had to exclude (as bets): AQ, AK, AJ, KJ. AQ checks to realize or protect showdown
value; AK/AJ/KJ that bricked have given up. None has a reason to fire ~80% pot, so
they belong in the checking range, not the betting range.

• If you concluded call: the likely error is grading absolute strength (“top pair, good
kicker”) instead of relative strength versus this line, or over-counting bluffs by forgetting
that the hands you beat have no incentive to bet. The blockers (Q♠, K♠) shade you
toward a call but do not flip the default.

• Defensible variant: call is correct against a villain you have specifically seen over-bluff
large rivers. Same range read, different opponent — that earns full marks. Folding is
the default versus an unread or under-bluffing reg.

46.4. Drill 2 — Live cash, the OOP barrel and a physical tell

Setup. $2/$5 live, $1,000 stacks (200bb). Hero is in the BB with A♥5♥. A loose-passive recre-
ational player in MP limps, BTN (a competent regular) raises to $30, Hero calls, MP calls. Three to
the flop, pot $92.

Flop: 8♥6♥3♣. Hero checks, BTN bets $45, MP calls, Hero calls. (Hero has the nut flush draw
plus an overcard plus a backdoor wheel draw.)

Turn: 8♥6♥3♣2♠. Hero checks. BTN bets $130 into $227. MP folds. As BTN reaches for chips
you notice he loads the bet with a relaxed forward lean and his hand is steady; on the flop bet his
fingers had fumbled the chips. What is BTN’s turn range, and what is your play?
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Drill

Narrow BTN’s range for a turn barrel after a flop bet got called in two spots, on a board that
just paired the bottom and brought a possible wheel draw (the 2). Then decide how much
weight to put on the physical tell.

Solution.

Preflop. A competent BTN raising over a limp (“isolating”) is wider than a normal open (limpers
signal weakness), so think low pairs, suited broadways, suited aces, suited connectors, plus the
natural value of big pairs and AK/AQ. Wide and uncapped.

Flop, 8♥6♥3♣. Betting into two players on a wet, low board is a stronger action than a heads-up
c-bet. It narrows toward made hands and strong draws: overpairs (99-AA), top pair (A8s, 98s,
87s), sets, and big flush draws/combo draws (A♥X♥, K♥Q♥, 7♥5♥). Pure air mostly checks
back three-handed.

Turn, the 2♠. This is a true brick for most of the board, though it completes 45 for a wheel. A
second barrel of better-than-half-pot into a single remaining opponent, on a card that changed
almost nothing, is polarized toward value: BTN bets overpairs and sets for value and protection
against the obvious flush draw (which is us). The bluff portion is thin because most of BTN’s
missed equity is itself a flush draw, and you can’t profitably bluff a flush draw when you hold the
nut-flush blocker.

The tell. Physical tells are probabilistic and player-specific. A long-standing heuristic holds that
confident, fluid betting motions correlate with stronger hands: players often act natural and loose
with big hands and stiffen up when bluffing. But this is folklore, not replicated research. The
related claim that genuine hand-trembling while betting reflects adrenaline (strength) rather than
a bluff is Caro-style lore. A steady hand and easy forward lean after fumbling on the flop is weak
evidence toward strength, but it is one data point on one player. Treat it as a small Bayesian nudge,
not a verdict.

Read and play. The combined picture (three-bet pot, bet-into-two flop, polarized brick barrel,
comfort tell) says value-leaning. But look at our equity. A♥5♥ has the nut flush draw (9 outs),
plus the A overcard (sometimes live), plus a gutshot to the wheel with the 4: we hold the 5, the
board shows 3-2, so a 4 makes A-2-3-4-5, three more outs. Crucially we hold the A♥, which blocks
BTN’s own nut-flush combos and his A♥X♥ value-draws. We are getting $130 to call into $357,
needing ~27% equity. With ~12 outs and one card to come, that is ~12/46 ≈ 26% raw, just shy of
the 27% needed; but the deep stacks and the nut flush’s implied odds when villain’s overpairs pay
off make this a clear call. The read here doesn’t fold us. It tells us we are likely behind right now but
drawing to the nuts against a range that will pay us off, which is exactly the time to continue.

Key idea

A polarized read does not automatically mean fold. Range against equity: when you are
drawing to the effective nuts and your key card blocks villain’s value andhis competing draws,
“he probably has it now” is the setup for a profitable call, not a reason to muck.
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Score your read

• BTN’s turn range had to include: overpairs (99-AA), sets, top pair (A8s and the like),
and big flush draws / combo draws — value-leaning on a brick.

• It had to keep the bluff slice thin: most of BTN’s missed equity is itself a flush draw,
and you hold the A♥ that blocks his nut-flush combos. Don’t pad his range with bluffs
that mostly are not there.

• If you concluded fold: the likely error is reading “polarized toward value” as “I’m beat,
muck,” when the correct read is “behind now, drawing to the nuts.” The decision rests
on your equity (≈12 outs, nut-flush blocker, implied odds), not on who is ahead this
instant.

• If you concluded callmostly because of the comfort tell: right action, shaky reasoning.
The tell is one data point on one player — a small Bayesian nudge, not the load-bearing
reason. The equity is.

• Defensible variant: none on the action — this is a call. A tighter fold is only defensible
if you strip the implied odds away (e.g. very shallow stacks where villain’s overpairs
won’t pay the flush).

46.5. Drill 3 — Tournament, ICM and a capped river (OOP)

Setup. Live tournament, final two tables, 9 left, pay jumps are steep. Blinds 10k/20k, 25k ante.
Hero is in the SB with 40bb, A♣Q♦. A 25bb stack opens from MP to 2.2bb. Hero 3-bets to 6bb.
MP calls. Heads-up, Hero out of position.

Flop (≈14.25bb): A♠9♥4♦. Hero c-bets 4bb. MP calls.

Turn (≈22.25bb): A♠9♥4♦7♠. Hero checks. MP checks behind.

River (≈22.25bb): A♠9♥4♦7♠2♣. Hero checks. MP bets 10bb (about half pot) leaving himself
~5bb behind (he has put in 6 preflop, 4 on the flop and 10 now, out of a 25bb stack). What is going
on, and what do you do?

Drill

MP flat-called a 3-bet OOP-vs-IP, called a flop c-bet on an ace-high board, checked back the
turn, then bet half pot on a blank river when checked to. Build that range and weigh it under
ICM with a short villain stack.

Solution.

Preflop. Calling a 3-bet (rather than 4-betting or folding) with a 25bb stack at a final-table bubble is
a capped, medium-strong action (cappedmeaning it holds few or no premium hands). The strongest
hands (QQ+, AK) often jam or 4-bet for stack-preservation reasons; the weakest hands fold. So the
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flat range is roughly {TT-QQ, AQ, AJs, KQs, maybe 99/AJo, suited connectors that flopped well}.
Note: AA and KK are largely not here; they 4-bet pre.

Flop, A♠9♥4♦. Calling our c-bet on ace-high keeps the aces (AQ, AJs, though AK and AA are
mostly absent per above), keeps pairs that float or have showdown (TT-QQ, 99 for a set), and
keeps a few backdoor floats. Folds the pure air.

Turn checks through. WhenMP checks back the turn after calling the flop, he caps himself. A set (99,
though that might have raised flop or preflop) or two pair would usually bet the turn for value and
protection against the obvious draws. The check-back says “medium strength that doesn’t want to
build a pot”: a weak ace (AJ, AT-type), a pair like QQ/JJ now bluff-catching, or a busted holding
taking a free card.

River, the 2♣ blank, MP bets half pot. This is the key inference. The turn check-back capped MP’s
range, so the river bet is uncharacteristic. Two readings: (a) a thin value bet from aweak ace (AJ/A9-
type that suddenly thinks it’s good), or (b) a stab with a busted hand or pair that gave up on
showdown and is turning a marginal holding into a bluff. He cannot easily have the nutted hands,
because those would have bet the turn.

ICM lens. This is the layer that tempts a fold, and it pays to see why the temptation is a trap.
At a steep pay-jump bubble, chips you can lose are worth more than chips you can win (ICM
amplifies downside risk), so a genuine coin-flip bluff-catch can correctly become a fold. But ICM
only justifies folding a hand that is actuallymarginal. Against the capped range we just built, AQ is
not marginal: on A♠9♥4♦7♠2♣ a pair of aces with a queen kicker beats every weak ace (AJ/AJs,
the thin value), every underpair (TT-QQ), KQ, and all the busted floats and stabs. It loses only to
a slow-played set of nines, which the turn check-back has already made unlikely. With no better
ace and no two pair left in the range to lose to, AQ has well over 50% equity against anything that
bets this river, clearing even an ICM-inflated bar comfortably.

Play. Against an unknown or solid player, call. The raw chip price is about 3:1 (we call 10 to win
~32.25), so we need only ~24% to break even on chips; ICM raises the real bar to perhaps ~30-35%
here given the steep pay jump. Either number sits far below AQ’s equity versus a betting range
topped by weak aces and pure stabs. The fold is a narrow exploit: reserve it for a confirmed nit
who, on this exact line, only ever bets a slow-played set and never stabs a busted hand. Against
that player AQ’s bluff-catch evaporates, but that is a read-dependent deviation from the default
call.

Common mistake

Ignoring that a check-back caps a range. The most valuable piece of information in this hand
is the action that didn’t happen: villain declining to bet the turn removes most of his nutted
combos. Hand reading is as much about the streets where someone checks as the streets
where they bet.
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Score your read

• MP’s river betting range had to include: weak aces betting thinly (AJ/A9-type) plus
busted stabs (gave-up pairs and floats turning into a bluff). These are the hands AQ
beats.

• It had to exclude (or heavily down-weight): slow-played sets of nines and two pair —
the turn check-back is what removes them. If you left the nutted combos in, you did not
let the missing turn bet do its work.

• If you concluded fold on ICM grounds: the likely error is treating ICM as a blanket
“fold the bubble.” ICM only justifies folding a genuinely marginal hand; against this
capped range AQ is well over 50% and clears even the pay-jump-inflated bar. Folding
here over-applies a real principle.

• If you concluded call but never noticed the cap: right action, incomplete read. The
check-back is the single most valuable signal in the hand; reaching the call without it
means you were lucky, not calibrated.

• Defensible variant: fold is correct only against a confirmed nit who, on this exact line,
bets a slow-played set and never stabs. That is a read-dependent exploit, not the default.

46.6. Drill 4 — Online MTT, the multiway cold-call runout (IP)

Setup. Online MTT, mid stage, 50bb effective. UTG (a tight reg, ~14% open) raises to 2.2bb. MP
calls. Hero is on the BTN with 8♦8♠ and calls. SB and BB fold. Three-way, pot ≈ 8.1bb.

Flop: T♥8♥5♣. UTG bets 3bb, MP folds, Hero (middle set) calls. Heads-up, pot ≈ 14.1bb.

Turn: T♥8♥5♣K♠. UTG bets 9bb, Hero calls. Pot ≈ 32.1bb.

River: T♥8♥5♣K♠2♥. UTG bets 21bb, leaving ~15bb behind. What is UTG’s range and what do
you do with bottom-of-the-nuts (middle set)?

Drill

You have a set of eights on a board that ran out T♥8♥5♣ / K♠ / 2♥, the river bringing a
third heart. Build UTG’s triple-barrel range against an in-position caller and decide between
call, fold, and raise.

Solution.

Preflop. UTG at 14% is a strong but not tiny range: 22+, ATs+, KTs+, QTs+, JTs, T9s, AJo+, KQo,
and a few more suited broadways. Critically, this range contains lots of overpairs and big hearts.
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Flop, T♥8♥5♣. A c-bet into two players from UTG, on a wettish board, is value-and-strong-draw
weighted: overpairs (JJ-AA), TT/AT for top pair+, hearts (A♥X♥, K♥Q♥, K♥J♥), and the occa-
sional set. Our 88 is a set and crushes most of this, so we just call to keep his range wide and let
him barrel.

Turn, the K♠. This is a great card for his range and bad for our relative comfort: it gives AA/KK/AK an
overpair-or-top-pair-or-better, and many of his AK/KQ now have top pair. A second barrel of 9bb
keeps overpairs, two pair (KT, K-something), sets of kings (KK now a higher set), and his flush
draws barreling. We still beat most of it; we call.

River, the 2♥, third heart. Now the texture is dangerous. The flush comes in. A large ~two-thirds-
pot river bet that leaves villain near-committed (21bb with only 15 behind) from a tight UTG is
heavily value-weighted by population tendency: KK (now top set, beats us), second set TT (also
beats us), the flushes (A♥X♥, K♥Q♥, K♥J♥, Q♥J♥), and sometimes AA paying itself off. Tight
regs do not fire this large a third barrel as a pure bluff very often; their bluffs on this exact line are
limited, and many of their bluff candidates (busted straight draws like J9, Q9) are a small slice of a
14% range.

The blocker check. Do we block his value? We hold 8♦8♠, no hearts, so we unblock every flush.
We don’t block KK. We block nothing in his value range, which is bad news for a hero-call.

Play. Middle set is a monster in absolute terms but only about fourth on the ladder here, behind
flushes, top set (KK), and second set (TT). Facing a committing river bet from a tight player on
a flush-completing card, against a value-heavy range we don’t block, this is a call, sliding close to
a fold versus the tightest opponents. Raising is a trap: we get called only by hands that beat us
(flushes, KK) while folding out the worse value (KT, AA sometimes) and the few bluffs. Calling
realizes our equity against his bluffs and his thinner value (KT, A♥with one pair deciding to bet)
without bloating the pot against the nuts. Against an unknown reg, call the 21bb getting ~2.5:1;
against a confirmed nit who only does this with the mortal nuts, you have a defensible exploit
fold.

Key idea

Set ≠ automatic stack-off. On a board where straights and flushes complete, a “big” hand like
middle set slides down the relative-strength ladder. Run the blocker check every time: if you
block none of villain’s value and unblock all his flushes, your bluff-catcher is weaker than it
feels.

Score your read

• UTG’s river range had to include: KK (top set, beats you), TT (second set, beats you),
the made flushes (A♥X♥, K♥Q♥, K♥J♥, Q♥J♥), and sometimes AA — a value-
heavy triple barrel from a tight reg.

• Its bluff slice had to stay thin: busted straight draws (J9, Q9) are a small piece of a 14%
opening range, and tight regs rarely fire this large as a pure bluff.

• Blocker check you had to run: 8♦8♠ holds no hearts and is not a king, so you unblock
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every flush and block none of his value — the worst possible removal for a hero-call.
• If you concluded raise: the likely error is reading middle set as an absolute monster. It

is only ~4th on this ladder (behind flushes, KK, TT); a raise folds out worse value and
the few bluffs while getting called only by hands that beat you.

• Defensible variant: call is the default at ~2.5:1; sliding to a fold is defensible only versus
the very tightest opponents who triple-barrel this size with nothing but the mortal nuts.

46.7. Drill 5 — Live cash, reading a river donk-lead on a board-pairing card
(IP), with a timing read

Setup. $5/$10 live, $2,500 effective (250bb). Hero on the BTN with 7♣6♣. Two limps (loose
recreationals), Hero raises to $60, both limpers call, SB folds, BB calls. Four-way, pot ≈ $250.

Flop: 9♣8♦4♣. Checks to Hero (open-ended straight-flush-ish: open-ender + flush draw). Hero
bets $150, only the BB (a thinking, capable player) calls. Heads-up, pot ≈ $550.

Turn: 9♣8♦4♣J♣. Hero makes a flush (clubs). BB checks, Hero bets $375, BB calls quickly. Pot
≈ $1,300.

River: 9♣8♦4♣J♣9♠ (board pairs). BB leads out (a donk bet) for $400 into $1,300, snapping the
chips down fast. What does the donk-lead mean and what do you do holding the 7♣6♣ flush?

Drill

You turned a flush and got called; the river pairs the board (9♠) and your capable opponent
suddenly leads small and fast into you after check-calling twice. Read the donk-bet anddecide
call / fold / raise.

Solution.

Why the lead is strange. BB check-called flop and check-called turn, a passive, capped-looking line
that usuallymeans a draw or amediummade hand. Then the board pairs the nine and he suddenly
leads. A river lead into the prior aggressor (a “donk bet”) from a thinking player, on the card that
pairs the board, splits cleanly:

• Value: a full house. What check-calls flop and turn, then rivers a boat? Only a 9x that also
pairs the board: 98 (nines full of eights), J9 (nines full of jacks), 94 (nines full of fours), or
99 itself (now quads, rare). Note the trap: bare trip-nines such as T9 make only 9-9-9-T-J and
lose to our flush, so plain trips are not value here. And 44 makes fours full of nines, a boat
but a rare holding. The realistic boats are the rivered 98 and J9.
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• Bluff: a busted club draw or busted straight draw turning no-showdown equity into a bet.
But if he had a club draw he would often have made a flush on the turn too, and we would be
chopping or losing. The busted-straight hands are the live bluff candidates: 65 (which never
got there, still needing a 7) and 76 (of which we hold a blocker with our 7♣6♣). T7 is not
one of them; it made 7-8-9-T-J back on the turn, a completed straight that simply loses to our
flush.

The small sizing and fast timing. A small lead (under 1/3 pot) into the made-flush range is a classic
blocking bet, designed to look like it wants a cheap showdown or to fold out a bluff-catcher on the
cheap. From a capable player, this small, fast donk on a pairing card most often means a hand that
wants value but fears a raise: a boat extracting a little more, or occasionally a medium hand trying
to deny our bluffs. Snap-timing in live play is weak evidence. Fast usually means a decided hand
(he didn’t have to think), which cuts slightly against a spontaneous bluff and toward a pre-planned
value lead.

Play. Our turned flush is now second-best to any full house, and the board-pairing river is the
exact card that flips a thinking player’s check-call line into a value lead. Raising is bad: we fold out
the bluffs and get action only from boats. The decision is call or fold. Given the small price ($400
into $1,300, so we need ~19% equity), we only need to beat his bluffs about one time in five. Even
a value-leaning donk range contains enough busted straight draws, plus the occasional thin lead
from a genuinely worse flush (a tiny holding like 5♣3♣ or 5♣2♣), that our flush is good more
than 19% of the time. Note which way this cuts: any K♣, Q♣, or T♣ flush beats our J-high flush,
so the truly-worse-flush slice is thin (only clubs below our 7♣6♣ play behind the board), which
is part of why this is close rather than a trivial call. Call. Don’t raise into a pairing board against a
capped player who has suddenly come to life.

Common mistake

“I have a flush, I raise for value.” When the river pairs the board and a previously passive
opponent suddenly leads, the texture has changed under your feet. A flush that was the nuts
on the turn can be drawing dead to a boat on the river. Re-read the board, not just your hand,
on every street.

Score your read

• The donk-lead’s value range had to include: rivered boats only — 98 (nines full of
eights), J9 (nines full of jacks), the rare 94/99/44. The realistic boats are 98 and J9.

• It had to exclude from value: bare trips. T9 makes 9-9-9-T-J and loses to your J♥-high
flush, so plain trip-nines are not a value lead. Likewise T7 made its straight back on the
turn and also loses — it is neither value nor a live bluff here.

• Its bluff candidates had to be: busted straight draws (65 still needing a 7; 76, of which
you hold a blocker). Worse-flush value is a thin sliver— only clubs below 7♣6♣ (5♣3♣,
5♣2♣); any K♣/Q♣/T♣ flush beats you.

• If you concluded raise: the likely error is valuing the flush by its turn strength. The
board pairing on the river flips a capable player’s check-call line into a value lead; raise
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folds the bluffs and gets action only from boats.
• Defensible variant: at ~19%needed this is a call; a fold is defensible only against a player

whose small pairing-board donk is never a busted draw or a worse flush.

46.8. Drill 6 — Online cash, blockers decide a thin hero-call (OOP)

Setup. $0.50/$1 online 6-max, 100bb. Hero in the BB with A♠J♣. BTN (aggressive reg, high
3-bet and high river-aggression stats) opens to 2.3bb, Hero defends. Pot ≈ 5.1bb.

Flop: A♥T♦4♠. Hero checks, BTN bets 1.6bb, Hero calls. Pot ≈ 8.3bb.

Turn: A♥T♦4♠6♣. Hero checks, BTN bets 6bb, Hero calls. Pot ≈ 20.3bb.

River: A♥T♦4♠6♣K♥. Hero checks. BTN bets 18bb (≈ pot). You hold top pair, decent kicker.
Call or fold?

Drill

Top pair (AJ) faces a pot-sized triple barrel from an aggressive button on anA♥T♦4♠6♣K♥
runout. The river K completes nothing obvious but is an overcard. Use blockers to decide.

Solution.

Range frame. An aggressive BTN’s value triple-barrel here is roughly AK, AQ, AT, possibly KK/AA
(though AA/KK would often 3-bet preflop or play differently). The river K means KK just made
top set and KT/AK made two pair. His bluffs on this line are missed Broadway and straight draws
(a KQwhose Broadway gutshot bricked, J9 and Q9 gutshots, and similar hands) that gave up their
showdown value and turn the river into a stab.

Be careful with the K♥ river. QJ makes A-K-Q-J-T, the nut straight, so QJ flips from bluff to value.
And note there was never a flush draw to bust: the board held only one heart (the A♥) until the
river K♥, so the bluff category is busted Broadway and straight draws (KQ, J9, Q9 and the like),
not missed flushes.

Blocker analysis. We hold A♠J♣.

• Our A♠ blocks AK, AQ, AT, a big chunk of his value. Good for calling: fewer value combos
available.

• Our J♣ cuts both ways. It blocks QJ (the nut straight) and KJ/JT, removing value, but it also
removes some of his bluff gutshots (J9, JT-type). The jack is a double-edged blocker.

• There is no busted-flush category to block (the board only ever held one heart until the river),
so his bluffs are busted Broadway and straight combos, and our J♣ takes a few of those away
too.
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So our card removal pulls a lot of weight out of his value (the A♠ guts AK/AQ/AT and the J♣
kills QJ) while only nicking a few of his bluffs. On balance, the ace’s removal of value outweighs
the jack’s removal of bluffs, so this still profiles as a profitable bluff-catch, just not a free one.

The opponent. High river-aggression stats mean this player over-bluffs rivers relative to a balanced
strategy. Combine that tendency with blockers that gut his value range, and AJ becomes a call: it
only needs to beat a bluff about a third of the time at this price (we are getting a shade better than
2:1, so we need ~32%).

Play. Call. This is the mirror image of Drill 1: there the river improved villain’s bluffs into value
and we folded a strong top pair; here our blockers remove villain’s value and his profile inflates
his bluffs, so we call a weaker top pair.

Key idea

Two hands can both be “top pair facing a pot-sized river bet” and warrant opposite actions.
The deciding factors are (1) what the river card did to villain’s bluffs vs. value, and (2) what
your specific cards remove fromhis range. Always run both checks before you trust the strength
of your pair.

Score your read

• BTN’s river range had to include — value: AK, AQ, AT, KK (top set on the river K),
and the two-pair combos KT/AK; plus QJ, which the K♥ turned into the nut straight
(A-K-Q-J-T). Missing QJ’s flip from bluff to value is the classic miss here.

• And — bluffs: busted Broadway and straight draws (a bricked KQ gutshot, J9, Q9).
There was never a flush draw (only one heart until the river K♥), so don’t invent missed
flushes.

• Blocker check you had to run: A♠ blocks AK/AQ/AT (guts his value); J♣ is double-
edged — it kills QJ/KJ/JT (value) but also a few bluff gutshots (J9, JT). Net, the ace
removes more value than the jack removes bluffs.

• If you concluded fold: the likely error is mirroring Drill 1 by reflex. This is the opposite
spot — your blockers gut his value and his high river-aggression profile inflates his
bluffs, so a weaker top pair is a call here.

• Defensible variant: fold becomes correct against a passive, low-aggression reg who
does not over-bluff rivers; the call is keyed specifically to the aggressive profile plus
the blockers.

46.9. Drill 7 — Online cash, a turn check-raise into a combo draw (IP)

Setup. $1/$2 online 6-max, 100bb effective. Hero is in the CO with A♦K♦. Hero opens to 2.5bb,
BB (a solid reg) calls. Heads-up, pot 5.5bb. This drill breaks the river-bluff-catch pattern of the last
few: the decision lands on the turn, and you are the one with equity to spare.
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Flop (5.5bb): K♥8♦3♠ rainbow. BB checks, Hero bets 1.8bb (~1/3), BB calls. Pot 9.1bb. (Hero
has top pair, top kicker.)

Turn (9.1bb): K♥8♦3♠6♦. The 6♦ gives Hero the nut-flush draw on top of top-pair-top-kicker.
BB checks, Hero bets 6bb (~2/3), BB check-raises to 19bb. What is BB’s range, and what do you
do?

Drill

Not every decision is a river bluff-catch. Here you are ahead-or-drawing on the turn and facing
a check-raise. Build BB’s check-raising range, then price your combo-draw equity against it
before you reach for the fold button.

Solution.

Preflop and flop. A small range-bet on a dry K-high board keeps BB’s defendswide: Kx, pocket pairs,
backdoor draws, and floats. Nothing narrows much yet.

Turn, the 6♦, check-raise. What check-raises this turn from a competent reg? The line is polarized:
value is two pair (K8s, K6s, 86s, the odd 63s) and sets (88, 66 now a set, 33; KK would usually
have 3-bet preflop or raised the flop). The semi-bluffs are the newly-live diamond draws and the
open-enders and gutshots (7♦5♦, 75, 74-type). Pure air mostly gives up rather than check-raising
into the preflop aggressor.

Our hand. We hold top pair, top kicker, and the nut-flush draw: A♦K♦ with two diamonds out.
Against the value end (sets and two pair) we still have ~9 clean outs to the nut flush, roughly 9/46
≈ 20% with one card to come, plus the occasional top-pair improvement. Against the semi-bluff
end we are simply ahead. Blend the two halves of his range and our raw equity sits comfortably
above the ~28% the price demands (we call 13 to win ~34).

Play. This is not a fold. The real choice is call or 3-bet. Flatting keeps his bluffs in and disguises
our hand. 3-betting the turn is excellent against an aggressive reg who check-raises light: we have
a made hand plus the nut redraw, we deny equity, and we set up stacking his worse two pair and
draws. Folding top pair, top kicker, and the nut-flush draw to a single check-raise would be a large,
fear-driven error.

Common mistake

“He check-raised, he has it, I fold.” A turn check-raise from a thinking player is a range: sets
and two pair, yes, but also a stack of semi-bluff draws. When you hold a made hand married
to a strong redraw, run the equity math: you are usually continuing, and often raising. Fold
only the holdings that have neither showdown value nor a meaningful draw.

Score your read

• BB’s check-raising range had to include: value (two pair K8s/K6s/86s, sets 88/66/33)
and a stack of semi-bluffs — the newly-live diamond draws plus open-enders and gut-
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shots (7♦5♦, 75, 74-type). A check-raise from a thinking reg is a range, not a single
hand.

• It had to exclude: pure air, which mostly gives up rather than raising into the preflop
aggressor.

• Your equity check you had to run: A♦K♦ is top pair, top kicker plus the nut-flush draw
— ~9 clean outs against the value end and ahead of the semi-bluff end. Blended, your
raw equity clears the ~28% the price demands.

• If you concluded fold: the likely error is “he raised, he has it” — collapsing a range
to its top. Folding TPTK with the nut redraw to one check-raise is a fear-driven, costly
mistake.

• Defensible variant: call and 3-bet are both correct; the choice is read-based. 3-bet is best
versus an aggressive reg who check-raises light (you have a made hand with the nut
redraw and deny equity); flat to keep his bluffs in and stay disguised versus a straight-
forward, value-only check-raiser.

46.10. Drill 8 — Online cash, you are the bettor: sizing a river bluff (IP)

Setup. $1/$2 online 6-max, 100bb. Hero is on the BTN with J♥T♥. Hero opens to 2.5bb, BB (a
thinking reg) calls. Pot 5.5bb. Every drill so far has put you on the receiving end of a bet; now you
hold the betting lead and the choice is yours to make.

Flop (5.5bb): Q♥8♥3♣. Hero has the flush draw plus a gutshot: a 9 completes 8-9-T-J-Q using
the board 8. (Note the K does not complete a straight here; T-J-Q-K is only four cards, and there
is no 9 or A on board to fill the run.) That is about 12 outs: the 9 remaining hearts plus the three
non-heart nines. BB checks, Hero bets 2bb, BB calls. Pot 9.5bb.

Turn (9.5bb): Q♥8♥3♣4♦. A brick. BB checks, Hero bets 6.5bb (~2/3), BB calls. Pot 22.5bb.

River (22.5bb): Q♥8♥3♣4♦2♠. The flush and the straight both miss. Hero has J-high, no pair,
no showdown. BB checks. Do you bluff, and what size?

Drill

Run the machine in reverse. You are the bettor with a busted draw against a capped check.
Decide first whether this hand should bet at all, then pick the size that maximizes fold equity
given your range and his cap.

Solution.

Our hand. We barreled flop and turn with a big draw and bricked. J-high cannot win at showdown
against BB’s checking range, so checking back wins essentially never. This hand has to bet to win;
it is a pure bluff candidate, exactly the holding that should fire.
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Villain’s range. BB called twice and checked the river, a capped, bluff-catcher-heavy range: Qx
that didn’t want to bet, medium pairs (99-JJ) pot-controlling, 8x, and busted draws that gave up.
Genuine monsters are rare, because a set or two pair usually raises somewhere along the way.

Size selection. Because his range is capped and stuffedwith one-pair bluff-catchers, fold equity rises
with sizing. A large bet (pot or a small overbet, ~22-26bb) puts maximum pressure on those Qx
and medium pairs and is consistent with the value hands we would bet big (sets, two pair, AQ). A
small blocking bet does the opposite: it hands Qx a cheap, comfortable call. So bet big.

Blocker nuance. Our J♥T♥ are mediocre blockers, which is fine for a bluff: the J clips a few of his
QJ/JT calling hands and his busted KJ/J9 gutshots, while the T♥ removes a heart and so slightly
blocks his busted heart draws. Since those busted draws are exactly the handswewant him to hold
and fold out, removing a couple of them is a small negative. (Same mechanic as a hand like A♥x:
the nut-flush blocker makes an even worse pure bluff in this respect, because it removes the very
flush draws wewant villain to surrender, though ace-high at least wins unimproved now and then.
Both hearts cut into villain’s foldable draws; the ace just cuts deeper.)

Play. Bet large, around pot (~22bb). The question is never “do I have a hand” (we don’t) but
“is my range polarized enough, and villain capped enough, that a big bluff with adequate blockers
shows a profit?” Here the answer is yes. Checking back surrenders a pot we can take outright at
the correct price.

Key idea

When you hold the betting lead, hand-read yourself : ask what your range looks like to villain,
whether he is capped, and which of your cards block his continues. Size to your range and
his cap, not to the strength of the two cards in your hand.

Score your read

• The decision your read had to reach first: J♥T♥ has no showdown value against BB’s
checking range, so checking back wins essentially never. This hand must bet — it is a
pure bluff candidate, not a give-up.

• BB’s range had to read as capped: Qx that didn’t bet, medium pairs (99-JJ) pot-
controlling, 8x, and busted draws. Genuine monsters are rare because a set or two pair
usually raises earlier.

• Sizing you had to choose: big — around pot or a small overbet (~22-26bb). A capped,
one-pair-heavy range folds more as the price rises, and the big bet matches the value
hands (sets, two pair, AQ) you’d bet large.

• If you concluded check / give up: the error is failing to notice J-high can’t win at show-
down — this is the textbook hand that has to bluff.

• If you concluded bet small: the error is a blocking-bet reflex. Small hands Qx a cheap,
comfortable call; against a capped range you want maximum fold equity, so size up.
There is no defensible small size here.
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46.11. Drill 9 — Live cash, a genuine multiway river decision (IP)

Setup. $2/$5 live, $1,000 (200bb). Three players see the flop. CO (a competent reg) opens to $25,
Hero on the BTN calls with A♦J♦, BB (a loose recreational) calls. SB folds. Three-way, pot ≈ $77.
This is the multiway spot the earlier drills kept collapsing away from: here the field is still live at
the key decision.

Flop (≈$77): A♠9♣4♦. Hero flops top pair, jack kicker. BB checks, CO bets $40, Hero calls, BB
calls. Three-way, pot ≈ $197.

Turn (≈$197): A♠9♣4♦7♠. BB checks, CO checks, Hero checks behind (pot control three-way
with a non-nut top pair). Three-way, pot ≈ $197.

River (≈$197): A♠9♣4♦7♠2♣. BB checks, CO bets $150. Hero is in the middle, with BB still to
act behind. Call, fold, or raise?

Drill

Two opponents, one bets, one lurks behind you. Adjust the value:bluff read for the extra
player and account for the live hand still to act before you commit a chip.

Solution.

The multiway frame is the whole lesson. Two things differ from a heads-up river:

1. Value:bluff skews toward value multiway. Players bluff far less into two opponents. A
bet that fires into a field (CO betting with BB still to act, after the turn checked through) is
weighted toward real aces and better: AK, AQ, A9/A7 two pair, sets, and the rare strong bluff.
The pure-bluff slice is thin because CO has to get through two players, not one.

2. There is a live player behind. Even if the headline price looks fine against CO ($150 into $197,
so call $150 to win $347 ≈ 30% needed heads-up), BB can still check-raise or overcall. You can
be squeezed off your equity, and the pot odds silently assume a clean heads-up showdown
you are not guaranteed.

Our hand. A♦J♦ is top pair with a middling kicker. CO checked the turn (a mild cap), then bet
when checked to. On this runout that reads as a delayed thin value bet from a hand that gained
confidence, or simply an ace that always had us out-kicked (AQ/AK). Against a value-leaning
multiway bet with a player behind, AJ beats only a sliver of bluffs and is dominated by most of the
Ax it faces.

Play. Fold is the default, with a disciplined call reserved only for a knownmultiway over-bluffer. A
raise makes no sense: it gets called by better aces, folds out the few bluffs, and ignores BB entirely.
Multiway tightens every continuing range, and a live player behind quietly lifts the equity bar
above the headline pot odds.
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Common mistake

Pricing a multiway river as if it were heads-up. The displayed pot odds assume the bettor is
as bluffy as he’d be heads-up (he isn’t) and that you’ll reach showdown for a single call (you
might not, with a player yet to act). Both errors push the same direction: continue tighter
multiway, not looser.

Score your read

• CO’s river range had to skew to value: AK, AQ, A9/A7 two pair, sets, and only the rare
strong bluff. Bluffing through two players (BB still to act) is much rarer than heads-up,
so the pure-bluff slice is thin.

• Two multiway adjustments your read had to make: (1) value:bluff tilts toward value
into a field; (2) a live player behind (BB) can check-raise or overcall, so the headline price
is not a clean heads-up showdown.

• If you priced it heads-up (call $150 to win $347 ≈ 30%) and called: that is the named
error — the displayed pot odds assume a bluffier bettor and a guaranteed single-call
showdown, neither of which holds multiway. The real bar is higher.

• If you concluded raise: the error is ignoring that A♦J♦ is dominated by most of the
Ax it faces; a raise is called by better aces, folds the few bluffs, and disregards BB.

• Defensible variant: the default is fold; a call is defensible only against a knownmultiway
over-bluffer, stated as an explicit read.

46.12. Drill 10 — Online cash, a thin value bet against a capped range
(OOP)

Setup. $1/$2 online 6-max, 100bb. Hero is in the BB with A♠9♠. BTN (a standard, slightly
passive reg) opens to 2.5bb, Hero defends. Heads-up, pot 5.5bb. The last new wrinkle: instead of
deciding whether to pay off a bet, you decide whether to extract one.

Flop (5.5bb): 9♥6♣2♦ rainbow. Hero flops top pair, top kicker. Hero checks, BTN bets 1.8bb,
Hero calls. Pot 9.1bb.

Turn (9.1bb): 9♥6♣2♦5♠. Hero checks, BTN checks behind. Pot 9.1bb.

River (9.1bb): 9♥6♣2♦5♠3♥. Hero is first to act with top pair, ace kicker. Bet or check?

Drill

Read the turn check-back, place your top pair against villain’s calling range, not his whole
range, and choose a size that worse hands pay.
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Solution.

The turn check-back is the key signal. A confident made hand (an overpair, TT-AA; a set; two pair)
almost always bets that turn for value and protection on a board with a live straight draw. By
checking it back, BTN reps a capped range: weaker 9x (T9s, 98s, 97s), pocket pairs that gave up
the lead (77, 88, sometimes TT-JJ pot-controlling, which still beat us), 6x/5x, and busted overcards
or backdoor draws.

Where A9 sits. Against that capped range, top pair, top kicker is ahead of the bulk of it: it beats every
worse 9x, every pair of sixes, fives, or deuces, and all the busted air. It loses only to the occasional
pot-controlling overpair and a stray backdoor straight (a lone 4 makes 2-3-4-5-6), both unlikely
after the turn check.

The thin-value decision. Because we beat villain’s range, the only question is whether worse hands
will call a bet, and they will: second pair, weak 9x, and ace-high bluff-catchers all talk themselves
into a crying call. So we bet, and bet small (~1/3 pot, ~3bb). The small size is precisely what lets
dominated pairs continue; a big bet folds out the very hands we are targeting and gets called only
by the few that beat us. That is the essence of thin value: choose a price worse hands pay.

Why not check? Checking converts a hand that is ahead of the calling range into a bluff-catcher and
forfeits the value those worse pairs would have paid. (If instead BTN had bet small into us, the
mirror play is a thin-value raise with A9 against his capped, small-betting range: higher variance,
and reserved for opponents who call raises with second pair. Default here: lead small.)

Play. Bet ~1/3 pot for thin value.

Key idea

Thin value is decided by villain’s calling range, not his whole range. When worse hands call a
small bet more often than better hands raise, betting beats checking, even with a holding that
feels too marginal to “value bet.” Reading a check-back as a cap is what unlocks the bet.

Score your read

• The signal your read had to leadwith: the turn check-back caps BTN.A confidentmade
hand (overpair TT-AA, a set, two pair) bets that turn for value and protection on a board
with a live straight draw; checking it back reps weaker 9x (T9s, 98s, 97s), small pairs,
6x/5x, and busted air.

• WhereA♠9♠ sits: ahead of the bulk of that capped range; it loses only to the occasional
pot-controlling overpair or a stray backdoor straight (a lone 4), both unlikely after the
check.

• Sizing you had to choose: small (~1/3 pot). The small price is exactly what lets domi-
nated second pair and weak 9x make a crying call; a big bet folds them out and is called
only by what beats you.

• If you concluded check: the error is converting a hand that is ahead of the calling range
into a bluff-catcher and forfeiting the value those worse pairs would pay.

• If you concluded bet big: the error is sizing to your hand’s strength rather than to who
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calls; thin value means choosing a price worse hands actually pay.

46.13. Drill 11 — Tournament, short-stack push/fold on the money bubble
(push/fold)

Setup. Live MTT, hand-for-hand on the money bubble: 16 players left, 15 paid, and the jump from
busting (nothing) to a min-cash is a large chunk of an average stack’s equity. Blinds 25k/50k with
a 50k big-blind ante (1bb of dead money each hand). Hero is in the CO with A♣T♦ and 11bb. It
folds to Hero. Behind sit the BTN (a solid, ICM-aware reg who covers Hero, ~25bb), a near-empty
SB (6bb), and a medium BB (18bb). The pot before Hero acts is 2.5bb (0.5 SB + 1 BB + 1 ante). At
11bb from the CO the choice is effectively binary, open-jam or fold, since a min-raise just commits
you anyway. Do you shove A♣T♦?

Drill

This is the simplest hand read in the chapter and one of the easiest to get wrong. Don’t read
your own hand; read the two ranges that actually decide the spot: who calls (re-jams over)
your shove, and how the steep bubble bends those calling ranges. Then price your fold equity
against them.

Solution.

Reframe: the read is about their calling range, not your cards. An 11bb open-jam from the CO folds
out most of three players’ holdings and picks up the 2.5bb of blinds-and-antes uncontested a large
share of the time. A♣T♦ is a comfortable jam by raw chip-EV. The only thing that can turn it into
a fold is what happens when you get called, so build the calling ranges.

The bubble compresses every calling range (the bubble factor). Under ICM, whoever decides whether
to call your shove risks his own tournament life or cushion to win chips that are worth less than they
cost him. So everyone calls you tighter than a chip-EV (cEV) Nash range:

• BTN (big stack, 25bb). Counter-intuitively, the big stack does not call wide here. Busting
you does nothing for him on the bubble, while doubling you up dents his cushion, so a disci-
plined reg flats your jamwith roughly {88+, ATs+, AJo+, KQs}, far tighter than the ~25-30%
he could profitably call in a cEV vacuum. Crucially, the hands that dominateA♣T♦ (AK, AQ,
AJ, the big pairs) are exactly the top of that tight range; against everything he folds, we win
2.5bb risk-free.

• SB (6bb) and BB (18bb). The 6bb SB is desperate but also the most ICM-pressured player
at the table (busting before someone else costs him the whole min-cash), so even he tightens,
and the 18bb BB calls tighter still. We rate to get through both more often than the raw stack
sizes suggest.
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Now price it. We risk 11bb to win 2.5bb dead when everyone folds, and when called we are rarely
worse than a coin flip, often flipping or slightly ahead of the tail of these tight ranges (the worse
aces and the small pairs). A♣T♦ from the CO at 11bb clears the bar with room to spare: jam. Fold
equity, not showdown equity, is what makes this profitable.

The flip side — when the same hand becomes a fold. Change one rule and the answer reverses. In a
satellite, where every survivor wins an identical seat and chips above survival are worth nothing,
this exact A♣T♦ is a fold: with a 6bb stack present who can bust before you, there is no reason to
risk 11bb on a flip when folding into the seats is nearly automatic. Same cards, same seat, opposite
play, because the prize structure rewrites the value of the chips you are risking. Reading the payout
ladder is part of reading the hand.

Key idea

Short-stack push/fold is hand reading stripped to its bones: the decision is set by who can call
you and what the payouts do to their calling range, not by the two cards in front of you. ICM is
double-edged: it tightens their calls (fattening your fold equity) while it taxes getting stacked
(raising the cost of being called). Resolve the tension by reading ranges and the pay structure,
never by a blanket “fold the bubble” or “ace-ten always ships.”

Score your read

• The range you had to build was theirs, not yours: the spot is decided by who can call
(or re-jam over) your shove, so the must-have is reading the callers’ ranges, with A♣T♦
as a near-afterthought.

• The bubble adjustment you had to apply: ICM compresses every calling range. The
BTN big stack calls tight— roughly {88+, ATs+, AJo+, KQs} — not the ~25-30% a chip-
EV vacuum allows; the 6bb SB and 18bb BB tighten too. Busting you earns the big stack
nothing while doubling you dents his cushion.

• If you concluded fold because “the big stack calls wide”: that is the named error —
on the bubble he does the opposite. The hands that dominate A♣T♦ are the top of his
tight range; against everything else he folds and you pick up the 2.5bb dead.

• If you applied a blanket “fold the bubble”: also an error in a standard MTT, where
fold equity makes A♣T♦ a clear jam.

• Defensible variant—but onlywith a changed rule: in a satellite (chips above survival
worth nothing, a 6bb stack present), this exact hand is a fold. Same cards and seat, oppo-
site play; if you folded, your answer is right only if you explicitly invoked the satellite
payout structure.
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46.14. Putting the method on rails: a reusable checklist

When you sit down to drill on your own hands (and you should, reviewing 10-20 marked hands
per session), run this exact sequence at every river decision:

Step Question to ask What it produces

1 What is villain’s range entering this street? The prior distribution
2 What does this action (bet/check/size)

filter?
Re-weighted range

3 Did the board card improve his value, his
bluffs, or neither?

Direction of the update

4 What do my cards block — his value or
his bluffs?

Removal adjustment

5 What does his player type / stats say
about value:bluff ratio?

Population/exploit tilt

6 What price am I getting, and (if MTT)
what is the ICM tax?

Required equity threshold

7 Does my hand’s equity vs. the final range
clear the threshold?

Call / fold / raise

Steps 3 and 4 are where most players are lazy and most edges are won. Steps 5 and 6 are where
the GTO (game-theory optimal) baseline gets bent into a real-world decision.

Drill

Self-test: take any three hands you lost at showdown last session where you called the river.
For each, run the seven-step checklist honestly. You are looking for hands where step 3 (the
board improved his bluffs into value) or step 4 (you blocked none of his value) should have
turned your call into a fold. Most players find at least one “auto-call” that was clearly -EV
once the method is applied.

46.15. What the drills are teaching

Step back from the individual hands and notice the recurring lessons, because these generalize far
beyond the eleven runouts above:

• Actions that didn’t happen are information. A turn check-back (Drill 3) caps a range as
surely as a bet defines one. Train yourself to read the missing bet.

• The river card re-weights the whole tree. A single card can flip a hand from value to bluff
or back (QJ in Drill 6, the board-pair in Drill 5, the J♣ in Drill 1). Re-run the value:bluff split
every time the board changes.

• Your own cards are half the read. Blockers decided Drills 2, 4, and 6. Holding the ace of
the flush suit, or the card that makes the nut straight, is often worth more than the absolute
strength of your hand.
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• Relative strength, not absolute. Top pair, a set, a turned flush: every one of them was a fold
or a cautious call in at least one drill. The board and the line set the ceiling on how strong
your “strong hand” actually is.

• The base read is GTO-shaped; the final decision is exploitative. We started each hand from
a sound range and a balanced default, then bent it with player type, stats, tells, and ICM. That
is the whole game: a calibrated prior, updated by evidence, priced by the pot.

Common mistake

Drilling only the hands you lost. You will learn just as much from hands you won with a
marginal call that was actually -EV and got bailed out by variance, or hands you folded cor-
rectly that “would have won.” Outcomes are noisy; the method is the signal. Grade your
decision, never your result.

Keep a running log. Mark the hands where your live read and your post-session range analysis
disagreed, and figure out which one was right and why. Over a few hundred marked hands, the
gap between your table read and your considered analysis shrinks, and that shrinking gap, more
than any single tell or stat, is what it means to become a hand reader.
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This chapter is your diagnostic. The rest of the manual builds skills; this chapter tells you which
ones actually stuck. Work through the questions honestly — cover the answer key, write your
responses down, and only then check. The act of committing to an answer before grading is what
converts passive reading into durable knowledge.

The quiz is grouped into seven topics: pot odds and basic math, MDF and bluff-catching, combi-
natorics, expected value (EV), GTO concepts, exploitative adjustments and hand reading, and
psychology and ICM. There are 38 questions. The full worked answers live in the answer key at
the end.

A scoring guide:

• 30–38 correct: Youhave a genuinely competitive grasp of the fundamentals. Focus your study
on the topics where you missed.

• 22–29: Solid foundation, real leaks. Re-read the chapters covering your misses before your
next session.

• Below 22: Don’t be discouraged — go back through the relevant chapters slowly. The ques-
tions you miss are a gift: they’re a map of exactly what to fix.

Key idea

A quiz you ace teaches you nothing. The questions you get wrong are the entire point. Treat
each miss as a flag planted on a specific, fixable weakness.

47.1. Section A — Pot Odds and Basic Math

A1. The pot is 100 and your opponent bets 50 (a half-pot bet). What price are you getting, and
what is the minimum equity you need to call profitably (ignoring future streets)?

A2. On the turn you hold a flush draw (9 outs) with one card to come. Using the “rule of 2,”
roughly what is your equity, and against a pot-sized turn bet should you call on pot odds alone?

A3. You have an open-ended straight draw (8 outs) on the flop with two cards to come. Using
the “rule of 4,” estimate your equity. Why does the rule of 4 overstate your equity when you are not
all-in (i.e., facing an ordinary flop bet)?
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A4. Define implied odds in one sentence, and give the board/holding type where they are
largest.

A5. Villain bets 60 into a pot of 100. You are on a draw and estimate you’ll win an extra 90 on
average when you hit. What is your implied-odds break-even equity (one card to come)?

47.2. Section B — MDF and Bluff-Catching

B1. DefineMinimumDefense Frequency (MDF) and give the formula in terms of bet size relative
to the pot.

B2. Villain bets pot (size = pot) on the river. What is the MDF, and what is the corresponding
bluff-to-value ratio that makes you indifferent with a pure bluff-catcher?

B3. Villain bets half-pot on the river. What is the MDF? What price are you (the caller) getting,
and therefore what fraction of villain’s betting range needs to be value for your bluff-catcher to be
indifferent?

B4. True or false: MDF is the correct defending frequency against any opponent. Explain.

B5. You hold A♥Q♥ on a final board of K♠9♦4♣2♥7♠. Villain bets 75 into 100. You believe
villainwould bet all his sets, two-pair, andKx for value, plus somemisseddraws as bluffs. Ace-high
cannot beat any value hand. Should MDF compel you to call? Explain the trap in the question.

47.3. Section C — Combinatorics

C1. How many total combinations are there of a specific unpaired hand (e.g., A♠K♦ type — any
AK)? Of a specific pocket pair (e.g., any QQ)? Of a suited specific hand (e.g., AKs)?

C2. The board is A♣K♦7♠. How many combinations of AK (two pair) does a player have avail-
able? How many sets of aces (AA)?

C3. You hold A♠A♦. Villain could have AK or KK. Before considering the board, how many
combos of each does villain have, and how does holding one ace change the AK count?

C4. On a board of Q♠J♠4♦, how many combinations of flush draws (exactly two spades, neither
being a pair on board) does a “spades-heavy” range roughly contain if we restrict to two non-
pairing spade cards from {A♠,K♠,T♠,9♠}? (Count the two-card spade combos among those
four.)

C5. Why does card removal (blockers) matter more on the river than the formula alone suggests?
Give a one-line example with the nut flush blocker.
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47.4. Section D — Expected Value

D1. Write the EV formula for a single bet/call decision with two outcomes (win or lose a known
amount).

D2. You call a 50 river bet into a pot that becomes 250 total if you call. You estimate you have the
best hand 40% of the time, and when you lose you lose your 50 call. When you win you collect the
250 (your 50 included). Compute the EV of calling versus folding.

D3. A semi-bluff all-in: you push 100 into a pot of 80. Villain folds 50% of the time. When called,
you have 35% equity and the final pot (after your call ismatched) is 280. Estimate the EVof shoving
versus checking (assume checking is worth 0 for simplicity).

D4. Explain the difference between chip EV (cEV) and dollar/$EV and name one situation where
they sharply diverge.

D5. Why can a play be “+EV” in chips yet still be the wrong play at a final table?

47.5. Section E — GTO Concepts

E1. What does it mean for two ranges to be at a Nash equilibrium? Why does an unexploitable
strategy not guarantee maximum profit?

E2. Explain why a polarized range bets large and a condensed/merged range bets small. Tie it to
the bluff-to-value ratio.

E3. What is range advantage versus nut advantage, and why can the in-position player sometimes
bet small with their entire range?

E4. Define minimum defense frequency’s counterpart for the bettor: the GTO bluffing frequency
on the river that makes a bluff-catcher indifferent, for a pot-sized bet.

E5. What is a blocker bet (or “blocking bet”), and what equilibrium purpose does it serve for the
out-of-position player?

E6. True or false: in a GTO framework you should never deviate from balanced ranges. Explain.
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47.6. Section F — Exploitative Adjustments and Hand Reading

F1. A player’s HUD reads VPIP 55 / PFR 6 over a meaningful sample. Describe the player type
and the single biggest exploit.

F2. A reg shows a c-bet flop frequency around 85% but a turn barrel (second-barrel) frequency
around 25%. What story does this tell, and how do you attack it?

F3. Walk through the four-step hand-reading process: how do you go from “preflop range” to
“river decision”?

F4. Villain is a tight-passive player (low VPIP, low aggression) who suddenly check-raises the
turn. What is the population-typical meaning, and what is your default response with a one-pair
hand?

F5. Online, a player’s bet-sizing “tells”: they bet 33% pot on most flops but jump to 75% on one
particular flop. What does an unbalanced sizing tell usually indicate at low/mid stakes?

F6. Live tell: a recreational player grabs a large stack of chips and holds it forward menacingly
before it’s their turn to act. What is the classic interpretation (Caro’s “weak means strong”)? How
certain should you be?

47.7. Section G — Psychology and ICM

G1. Define tilt and name three distinct flavors of it.

G2. What is ICM (Independent Chip Model), and what does it model that chip counts alone do
not?

G3. In a satellite where the top 9 of 10 remaining players all win an identical seat and you are chip
leader, why should you almost never call an all-in for your tournament life?

G4. Explain the bubble factor concept: why are chips you can lose “worth more” than chips you
can win near a pay jump?

G5. You are on the money bubble of an MTT with 20bb. A short stack (8bb) shoves from the CO
and it folds to you in the BB with A♠J♦. Big-stack ICM logic: are you calling or folding versus an
unknown? Explain the pressure direction.

G6. Name three concrete habits that reduce tilt and protect long-term win rate.
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47.8. Answer Key

Drill

Before reading: tally your answers. For every miss, write the chapter you’ll re-read. Don’t
skip this — the written commitment is what makes the review actually happen.

47.8.1. Section A — Pot Odds and Basic Math

A1. You must call 50 to win the pot of 100 plus the 50 bet = 150. Your price is 50-to-150, i.e., you’re
risking 50 to win 150, so you call 50 into a final pot of 200. Break-even equity = call / (call + final
pot) = 50 / 200 = 25%. A useful shortcut: against a half-pot bet you need 25% equity; against a
pot-sized bet, 33%; against a two-thirds-pot bet, ~28.5%.

A2. Rule of 2 (one card to come): 9 outs × 2 ≈ 18% (the precise figure is ~19.6%, since 9/46 ≈
19.6%). Against a pot-sized turn bet you need 33% to call on pot odds alone, and you only have
~18–20%. So a pure-odds call is unprofitable; you need implied odds (or fold equity from a future
raise) to continue.

A3. Rule of 4 (two cards to come): 8 outs × 4 ≈ 32% (true value ~31.5%). The rule of 4 overstates
your equity whenever you are not all-in, because the “×4” silently assumes you get to see both
remaining cards for free. If you merely call a flop bet, you are not guaranteed a free river: villain
can fire again on the turn and price you off your draw, so your true per-dollar equity to continue
is lower than the flat 32%. The clean version: the rule of 4 is accurate only when you’re all-in on
the flop and therefore guaranteed to see both cards (and even then it slightly overcounts, more so
at high out counts, because multiplying by 4 double-counts the hands that would already be made
on the turn and improve again on the river; the exact two-card formula subtracts that overlap term,
1 − 39

47 ⋅ 38
46). Otherwise lean on the rule of 2 per street — multiply your outs by 2 for the next card

only — and re-evaluate the price on each new street.

A4. Implied odds = the additional money you expect to win on later streets when your draw
completes, beyond what’s currently in the pot. They are largest with disguised, nut-type draws
against deep stacks — e.g., a low set or a well-hidden straight draw (like a gutshot to the nuts)
against a deep-stacked opponent holding a strong made hand who will pay you off.

A5. You call 60 to win the current pot of 100 + 60 = 160, plus the 90 you expect to extract later =
effective reward of 250 when you win. Break-even equity = cost / (cost + reward) = 60 / (60 + 100
+ 60 + 90)… let’s be precise: you risk 60; if you hit you win the 160 already out there plus 90 future
= 250. So break-even = 60 / (60 + 250) = 60 / 310 ≈ 19.4%. Implied odds dropped your required
equity from ~27% (pure pot odds against this 60-into-100 bet) to ~19%.

47.8.2. Section B — MDF and Bluff-Catching

B1. MDF is the minimum fraction of your range you must continue with (call or raise) to prevent
your opponent from profitably bluffing any two cards. Formula:
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MDF = pot
pot + bet = 1 − bet

pot + bet

Equivalently, MDF = pot / (pot + bet).

B2. Pot-sized bet: MDF = 100 / (100 + 100) = 50%. You must defend half your range. The indif-
ference bluff-to-value ratio for the bettor with a pot-sized bet is 1 bluff : 2 value (the bluff-catcher
is offered 2-to-1, so value must outnumber bluffs 2-to-1, i.e., 33% of the betting range is bluffs).

B3. Half-pot bet: MDF = 100 / (100 + 50) = 100/150 ≈ 67%. You (the caller) are getting 50-to-150
= 3-to-1, needing 25% equity. For your bluff-catcher to be exactly indifferent, value must make up
75% of villain’s betting range and bluffs 25% (a 1:3 bluff-to-value ratio). Smaller bets force you to
defend more often but each call is cheaper.

B4. False. MDF is the baseline against a balanced, thinking opponent who could be bluffing optimally.
Against players who under-bluff (most low-stakes and many live players), you should defend far
less than MDF — fold your weak bluff-catchers, because the missing bluffs mean villain’s bets are
too value-heavy to profitably catch. Against maniacs who over-bluff, defend more. MDF tells you
the unexploitable frequency; exploitation means deviating from it based on read.

B5. This is the trap: MDF governs how much of your total range defends, not whether a specific
hand must call. A♥Q♥ here is ace-high and beats zero value combos — it only beats bluffs. So
it’s a pure bluff-catcher, and whether to call depends entirely on whether villain has enough bluffs
(missed draws) to justify the 75-into-100 price (you need ~30% equity; you need villain bluffing
roughly 30%+ of the time). If villain is a typical under-bluffing player, fold. Don’t “meet MDF” by
calling with a hand that can’t beat value — defend MDF with your hands that actually beat some
value first (here you likely have none that are this weak; you’d be folding A-high and defending
pairs/better). The lesson: MDF is a range-construction tool, not a per-hand mandate.

Common mistake

“I have to call to meet MDF” is one of the most expensive misreadings in poker. MDF is about
your whole range’s defending frequency against a balanced bettor. Most real opponents don’t
bluff enough, and you should under-defend. Never call a river with a hand that beats no
value combos just to hit a frequency.

47.8.3. Section C — Combinatorics

C1. Counts before any board/blocker info:

• Any specific unpaired, non-suited-restricted hand (e.g., AK any suits): 16 combos (4 aces
× 4 kings).

• Any specific pocket pair (e.g., QQ): 6 combos (C(4,2) = 6).
• A specific suited hand (e.g., AKs): 4 combos (one per suit).
• A specific offsuit hand (e.g., AKo): 12 combos (16 total − 4 suited).

C2. Board A♣K♦7♠:
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• AK (two pair): the board holds one ace and one king, so three of each remain in the deck.
Combos of AK = 3 × 3 = 9.

• Sets of aces (AA): one ace is on the board, leaving three aces; AA needs two of them: C(3,2)
= 3 combos. (Same for KK: 3 combos.)

C3. You hold A♠A♦:

• KK: all four kings are live (none in your hand or stated board) → C(4,2) = 6 combos.
• AK: villain needs an ace and a king. You hold two of the four aces, so only 2 aces remain

for villain. AK combos = 2 (aces) × 4 (kings) = 8 combos (down from the standard 16).
Holding both aces is a powerful blocker that halves villain’s AK (16→8) and cuts villain’s
AA from 6 combos to a single combo (C(2,2)=1, namely A♣A♥), since two aces remain in
the deck. Note it does not removeAA entirely—pairing one of your own cards does not block
all of an opponent’smatching pair; only holding three of the four aceswould leave villain zero
AA combos.

C4. Two-card spade combos chosen from {A♠, K♠, T♠, 9♠}: C(4,2) = 6 combos. (These would
be exactly the flush draws using two of those high spades on the Q♠J♠4♦ board, ignoring that
some are also straight-relevant.)

C5. Because on the river all cards are known except villain’s exact holding, a single blocker mean-
ingfully shifts the conditional probability of the few remaining combos. Example: holding the
A♠ on a three-spade board removes the nut flush from villain’s value range — you “block the
nuts,” which makes your bluff more likely to succeed and a hero-call more attractive because vil-
lain has fewer slam-dunk value flushes. On earlier streets there’s more uncertainty andmore cards
to come, so one blocker is diluted; on the river it can be decisive.

47.8.4. Section D — Expected Value

D1. For a binary win/lose decision:

𝐸𝑉 = (𝑃𝑤𝑖𝑛 × amount won) − (𝑃𝑙𝑜𝑠𝑒 × amount lost)

where amounts are the net chips gained or lost relative to folding.

D2. Folding is worth 0 by definition (you forfeit only chips already in the pot, which are no longer
yours). Calling: you risk 50. When you win (40%) you net the 200 that was in the pot before your
call (pot was 250 total after your call, meaning 200 was there for you to win). When you lose (60%)
you lose your 50.

𝐸𝑉𝑐𝑎𝑙𝑙 = (0.40 × 200) − (0.60 × 50) = 80 − 30 = +30

Calling is +30 EV versus folding’s 0 → call. (Note: required equity was 50/250 = 20%; you have
40%, comfortably above.)

D3. Shoving 100 into 80:
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• Fold half the time (50%): you win the 80 currently in the pot → +80.
• Called half the time (50%): you have 35% equity in a final pot of 280, but you contributed

100 to it. Your EV when called = 0.35 × 280 − 100 = 98 − 100 = −2. (Equivalently: 0.35 ×
180 won − 0.65 × 100 lost = 63 − 65 = −2.)

𝐸𝑉𝑠ℎ𝑜𝑣𝑒 = (0.50 × 80) + (0.50 × −2) = 40 − 1 = +39

Shoving is ≈ +39 EV versus checking’s 0 → shove. Notice almost all the value comes from fold
equity, not from the times you get called — the hallmark of a good semi-bluff.

D4. cEV (chip EV) measures expected tournament chips gained; 𝐸𝑉 (𝑑𝑜𝑙𝑙𝑎𝑟/𝑒𝑞𝑢𝑖𝑡𝑦𝐸𝑉 ) ∗
∗𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑠𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑∗𝑝𝑟𝑖𝑧𝑒−𝑝𝑜𝑜𝑙𝑚𝑜𝑛𝑒𝑦∗, 𝑎𝑐𝑐𝑜𝑢𝑛𝑡𝑖𝑛𝑔𝑓𝑜𝑟𝑡ℎ𝑒𝑛𝑜𝑛−𝑙𝑖𝑛𝑒𝑎𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝𝑏𝑒𝑡𝑤𝑒𝑒𝑛𝑐ℎ𝑖𝑝𝑠𝑎𝑛𝑑𝑚𝑜𝑛𝑒𝑦𝑣𝑖𝑎𝐼𝐶𝑀.𝑇 ℎ𝑒𝑦𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠ℎ𝑎𝑟𝑝𝑙𝑦∗
∗𝑛𝑒𝑎𝑟𝑎𝑝𝑎𝑦𝑗𝑢𝑚𝑝𝑜𝑟𝑏𝑢𝑏𝑏𝑙𝑒∗∗ ∶ 𝑑𝑜𝑢𝑏𝑙𝑖𝑛𝑔𝑦𝑜𝑢𝑟𝑐ℎ𝑖𝑝𝑠𝑛𝑒𝑣𝑒𝑟𝑑𝑜𝑢𝑏𝑙𝑒𝑠𝑦𝑜𝑢𝑟𝑒𝑞𝑢𝑖𝑡𝑦(𝑦𝑜𝑢𝑐𝑎𝑛𝑜𝑛𝑙𝑦𝑤𝑖𝑛𝑜𝑛𝑒𝑓𝑖𝑟𝑠𝑡𝑝𝑟𝑖𝑧𝑒), 𝑠𝑜𝑟𝑖𝑠𝑘𝑖𝑛𝑔𝑦𝑜𝑢𝑟𝑠𝑡𝑎𝑐𝑘𝑓𝑜𝑟𝑎𝑐ℎ𝑖𝑝−
𝑛𝑒𝑢𝑡𝑟𝑎𝑙𝑜𝑟𝑒𝑣𝑒𝑛𝑐ℎ𝑖𝑝 − 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑔𝑎𝑚𝑏𝑙𝑒𝑐𝑎𝑛𝑏𝑒𝑎 ∗ ∗EV disaster.

D5. Because chips have diminishing marginal value in a tournament: the chips you’d win are
worth less per chip than the chips you’d lose (which can include your tournament life and a guar-
anteed pay jump). A coin-flip that is break-even or slightly +cEV can be substantially −$EV at a
final table. cEV is the right currency in a cash game (chips = money 1:1); $EV is the right currency
whenever payouts are non-linear.

47.8.5. Section E — GTO Concepts

E1. Two ranges are at a Nash equilibrium when neither player can improve their expected value
by unilaterally changing strategy — each is a best response to the other. An equilibrium strategy
is unexploitable (you cannot be beaten in the long run by any counter-strategy), but it does not
maximize profit against flawed opponents: it leaves money on the table by not punishing their
specific mistakes. GTO is the floor (you can’t lose); exploitation is how you raise the ceiling.

E2. A polarized range (nutted hands + bluffs, with the medium hands stripped out) bets large
because large bets maximize value from the strong hands and apply maximum pressure with the
bluffs; the large size justifies a higher bluff frequency (more bluffs can be “afforded” because each
bluff risks more but the value hands win more). A condensed/merged range (mostly medium-
strength hands, few nuts, few air) bets small because it can’t profitably get called by worse for a
big size and doesn’t want to bloat the pot with vulnerable holdings. The link: bet size sets the
bluff-to-value ratio — bigger bets allow/require more bluffs (1:2 at pot) to keep the opponent
indifferent; smaller bets require fewer (1:3 at half-pot).

E3. Range advantage= your overall range has higher equity on this board (more strong-ish hands
on average). Nut advantage = you hold the top of the range — the sets, straights, nut flushes —
disproportionately, even if average equities are close. A player with a clear range advantage but
not nut advantage can profitablybet smallwith their entire range (a “range bet,” e.g., 25–33%pot)
— because every hand benefits from denying equity and getting thin value, and no hand fears a
check-raise too much when the nuts are split fairly evenly between the two ranges. The cleanest
illustration is a middling, disconnected board like 9♦6♠3♣ as the preflop raiser: your overpairs
and overcards give you an equity edge across the whole range, yet sets and two-pair are available
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to both players, so neither side owns the nuts. (Be careful with the textbook A-high-dry example
— on a board like A♠7♦2♣ the PFR usually has nut advantage too, holding far more AA/AK/AQ,
so there the small range-bet is justified by range advantage plus the opponent’s lack of check-raise
nuts, not by range advantage alone.)

E4. For a pot-sized river bet, the GTO bluffing frequency that makes a bluff-catcher indifferent
is 1/3 bluffs (33%) of the betting range — i.e., a 1 bluff : 2 value ratio. General formula: bluff
fraction = bet / (bet + pot + bet)… more simply, the VALUE-to-bluff ratio equals the pot odds the
caller is laid. At pot-sized the caller gets 2-to-1, so value:bluff = 2:1 → 1/3 bluffs (33%). Half-pot
→ 25% bluffs; two-thirds pot → ~28.5% bluffs.

E5. A blocker bet is a small bet made by the out-of-position player (often on the river) into an
opponent who would otherwise bet larger. Its equilibrium purpose: by betting small yourself, you
set the price and deny the opponent the chance to make a big polarized bet that would put you
to a tough decision. It lets a medium-strength hand realize value/showdown cheaply, “blocking”
villain from betting an amount you’d hate to face. It’s not purely exploitative — equilibria do
contain small OOP river bets — but it’s especially strong against opponents who would otherwise
over-bet-bluff you off the best hand.

E6. False. GTO is a reference point, not a religion. Against any opponent who deviates from equi-
librium (i.e., everyone), the maximally profitable strategy is to deviate in response—exploit their
leaks. You play closer to GTO when (a) you lack reads, (b) opponents are strong and adjusting,
or (c) you want to protect against being exploited yourself. You deviate toward exploitation when
you have a clear read on a specific, repeatable mistake. The expert toggles between the two.

Key idea

GTO is the strategy that can’t be beaten; exploitation is the strategy that beats this opponent.
Default to balance when you’re blind, deviate hard when you have a read, and return to
balance against anyone capable of punishing your deviation.

47.8.6. Section F — Exploitative Adjustments and Hand Reading

F1. VPIP 55 / PFR 6 = a loose-passive “calling station” / “fish.” They enter many pots but almost
never raise, so they call far too much and rarely have a strong made hand when passive. Biggest
exploit: value bet relentlessly and stop bluffing. Bet your good-but-not-great hands for thin value
three streets; never try to bluff them off a pair. Widen your value range, shrink your bluffs toward
zero.

F2. C-bet 85% / turn-barrel 25% tells a clear story: they c-bet the flop almost automatically (range
bet, often air-heavy) but give up on the turn whenever they miss. The flop c-bet is uncorrelated
with hand strength; the turn barrel is highly correlated with it. Attack it by: (a) floating the flop
wide in position with any backdoor equity or even pure bluff-catchers, intending to take the pot
away when they check the turn; (b) not over-folding to the flop c-bet; (c) when they do fire the
turn, respecting it — that 25% is value-weighted.

F3. The four-step hand-reading process:
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1. Assign a preflop range based on position, action, and player type (e.g., “CO open from a
TAG ≈ ~22% of hands”).

2. Narrow on the flop using their action and sizing — remove hands that would have
raised/folded, keep those consistent with their line.

3. Narrow further on each subsequent street, applying the same filter (what does a check, bet,
or raise of this size do to the range?) and incorporating board texture and blockers from
your own hand.

4. At the river, compare your hand’s equity against the remainingweighted range and the price
offered → call/fold/raise. Throughout, keep the range a distribution (some combos more
likely than others), not a single hand.

F4. A tight-passive player who check-raises the turn is, population-typically, showing very strong
made hands — sets, two-pair, strong made straights/flushes — and almost never bluffing. Their
passivity means the rare aggression is real. Default response with one pair: fold, or at most call
once and fold to further pressure unless you have a specific read or a strong blocker. Do not get
married to top pair against a passive player’s sudden turn check-raise.

F5. An unbalanced sizing tell at low/mid stakes almost always maps size to hand strength: a
player who bets bigger on a specific texture is usually stronger (protecting a big made hand or
charging draws), while their small/standard size is the “default.” Many recreational players are
value-heavy when they jump sizing and bluff-light. Exploit: fold more to the big sizing when
you’re capped, and call/raisemore against the small sizingwhere their range iswider andweaker.
(Always confirm with a sample — some players invert this.)

F6. Caro’s classic “strongmeansweak, weakmeans strong”: a player who acts strong—grabbing
chips aggressively, staring you down, slamming a big bet forward menacingly out of turn — is
usually weak/bluffing, trying to discourage your action. A player who acts disinterested or weak
is often strong. Certainty: this is a probabilistic population read, not a law. It’s most reliable
against untrained recreational players and unreliable (even reversed) against thinking players
who know the tell and reverse it. Weight it as one input — maybe shifting a marginal fold to a call
— never as proof.

Common mistake

Treating a single live tell as certainty. Tells are noisy, population-level signals. A genuine
reverse-tell from a competent opponent can cost you a stack if you “trust the read” blindly.
Combine tells with bet-sizing, range, and history— never act on a tell alone for a big decision.

47.8.7. Section G — Psychology and ICM

G1. Tilt = a state in which emotion degrades decision quality, pushing you away from your best
strategy. Three distinct flavors:

• Loss/injustice tilt — anger after a bad beat or a cooler, leading to revenge spew.
• Winner’s tilt — overconfidence after a heater, loosening up and gambling more.
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• Entitlement / “I deserve to win” tilt — frustration when the session isn’t going as “owed,”
prompting forcing.

(Others: boredom tilt, hate-the-opponent tilt, desperation/stuck tilt.)

G2. ICM is amodel that converts a player’s chip stack into their share of the remaining prize pool,
assuming finishing-position probabilities proportional to chips. It captures what raw chip counts
ignore: that in a tournament with a fixed, non-linear payout structure, chips have diminishing
marginal value — your first chips (survival to the money) are worth far more per chip than chips
beyond the average. It tells you the real money cost of risking your stack.

G3. In that satellite, 9 of 10 survivors all win the same prize, and chips above “enough to fold into
a seat” are nearly worthless. As chip leader you are locked to win a seat by simply folding until
any one of the other nine players busts (10 remaining, 9 seats, so only one elimination is needed).
Calling an all-in risks your guaranteed seat to win chips you cannot convert into more than one
seat. So you should fold almost everything, even premium hands, when folding secures the prize
— the textbook case of ICM making aces a fold.

G4. Bubble factor is the ratio of how much $EV you lose when you lose a chip to how much $EV
you gain when youwin the same chip, in a given spot. Near a pay jump it exceeds 1 (often 1.3–2.0+
for big stacks vs. covered stacks): losing chips knocks you toward or past a pay jump (large $
loss), while winning the same chips adds little $ (diminishing value). This asymmetry is why
you tighten up near the bubble — and why big stacks should pressure covered medium stacks,
who feel the bubble factor most.

G5. Calling an 8bb shove with A♠J♦ in the BB at 20bb on the money bubble: this is a call. First,
get the stack relationship right— you have 20bb and villain has 8bb, so you cover the shove. If you
call and lose, you are left with 12bb; your tournament life is not at risk, so the “protect your stack
/ high bubble factor” reasoning does not apply to you here. The ICM tax on a covering stack in
this spot is modest, because the disaster scenario ICM punishes— busting on the bubble— simply
can’t happen to you on this hand.

Now the price and the equity. Youmust call roughly 7bb towin the ~9–10bb already in themiddle
(villain’s 8bb shove plus the blinds/antes), so you need only about 41–42% equity (and a touch less
once antes are counted — extra dead money in the pot only lowers the bar). A♠J♦ beats that bar
against essentially any CO open-jam range: versus a normal short-stack CO shoving range it runs
roughly 52–58%, and even against a tight unknown it is no worse than a marginal flip. Folding
here surrenders a clearly +chipEV and almost certainly +$EV spot.

So: call — clearly against a wide jammer, marginal-at-worst against a tight unknown. Reserve the
“fold to ICM” lesson for the genuinely covered spot, i.e., when villain’s stack is larger than yours
and a call risks your tournament life. Here you are the coverer, not the covered party, and the
bubble pressure runs in your favor — you’re the one who gets to apply it, and AJ is plenty to call
off this small a shove.

G6. Three concrete anti-tilt habits:

1. Pre-commit a stop-loss / stop-time (e.g., quit after losing X buy-ins or after N hours) and
obey it mechanically.
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2. Use a reset routine betweenhands—breathing, a few seconds away from the table, a physical
cue — to interrupt the emotional spiral before the next decision.

3. Review results in big samples, not sessions, and track decisions not outcomes (was the
play +EV?), so a single bad beat stops feeling like a verdict on your skill.

Key idea

Emotional control is a skill you train, not a trait you’re born with. The players who last aren’t
the ones who never tilt — they’re the ones who notice it early and have a rehearsed routine
to stop playing before it costs them a stack.

47.9. A Fully Worked Example: Putting It Together

Let’s run one hand end-to-end, touching math, hand reading, and decision-making — the kind of
integrated thinking these quizzes are training.

Setup. $1/$2 online cash, 100bb effective. You’re in the BB with A♠4♠. A loose-aggressive CO
opens to 2.5bb, BTN and SB fold, you call. Pot = 5.5bb (plus rake; ignore for the math).

Flop: K♠7♠2♥ (you have the nut flush draw + an ace overcard). You check, CO c-bets 3bb into
5.5bb (~55% pot).

• Pot odds to call: 3 to call into a pot that becomes 5.5 + 3 + 3 = 11.5; price = 3/11.5 ≈ 26%
equity needed.

• Your equity: 9 flush outs (rule of 2 ≈ 18%) plus ~3 ace outs that may be good (call it ~2
clean), giving roughly 22–25% raw, before implied odds. With strong implied odds (a flush
is well-disguised and the nut flush gets paid) and the option to semi-bluff later, this is a clear
continue. You call. Pot = 11.5bb.

Turn: 2♠— you make the nut flush (A♠-high spades), and the board is now K♠7♠2♥2♠. This
card does double duty: it completes your flush and pairs the board, so full houses are now possible.
You hold the nut flush, which loses only to a full house or quads. CO bets 8bb into 11.5bb (~70%
pot).

• Hand read: CO is LAG and barrels turn. On this deuce-paired board, the value range that
actually beats you is the full houses and quads: 22 (quad deuces), 77, KK, K2, and 72 (all
full houses). How many of those combos realistically remain after a flop c-bet and a turn
barrel? The pocket pairs are still live boats— note that on this board 77 = C(3,2) = 3 combos
(the board shows one seven, leaving three in the deck) and is itself a full house, and KK is
likewise a small handful — but together they are a tiny slice of a LAG’s wide barreling range.
The bulk of CO’s range is Kx, missed/made draws, and air that your nut flush crushes.
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• Decision: This is a clear call, leaning raise for value. Against a LAG who barrels wide,
raising gets value from Kx and worse made flushes and charges the hands that could still
fill up to a boat on the river. Because you hold the A♠, you also block the nut flush — every
other spade in villain’s range is a worse flush — which makes a thin value-raise safer. You
raise to ~22bb.

River: 7♦—boardK♠7♠2♥2♠7♦ (double-paired). You still hold the nut flush, which now loses
to any full house or quads. Suppose CO check-calls the turn raise and the pot is large. The double-
paired river means many more boats are possible (any 7x, any 2x, KK, K7, K2, 72) and even quads
(77, 22).

• Key combinatoric/blocker note: You block nothing relevant to boats (you hold A♠4♠—
no king, seven, or deuce). CO’s full houses (Kx with a pair, any 7x, any 2x) are now genuine.
Against a passive river check, value bet thin—worsemade flushes and stubborn Kx still pay
you; against a big river lead or check-raise from a typically under-bluffing player, your nut
flush collapses into a bluff-catcher that beats no boats — apply the B5 lesson: don’t pay off
an under-bluffer just because “I have the nut flush.” A flush is the nuts among non-boats
but the bottom of the boat-or-better class.

The throughline: the same hand swings from a clear value-raise on the turn to a careful bluff-
catch on the river, driven entirely by how the board and the opponent’s range evolved. That is
hand reading — and it’s exactly what these quizzes exist to sharpen.

Drill

Re-run this hand changing one variable at a time: make the CO a tight-passive nit instead of a
LAG.Howdoes every street’s decision change? (Hint: against the nit, the turn becomes a call-
don’t-raise, and the river check-call gets much tighter, because the nit’s barrels and especially
river aggression are boat-weighted.) Do this rewrite for three more hands from your own
recent sessions — it’s the single highest-value study habit in this book.

491



48. Reference: Preflop Charts, Pot-Odds & MDF
Tables

This chapter is built to be scanned, not read. It collects the numbers youwill reach formost often at
the table or in a study session into one place: preflop opening ranges, 3-bet and blind-defense guid-
ance, a short-stack push/fold summary, the pot-odds-to-equity conversion, the MDF and value-to-
bluff tables, a bet-sizing menu, and the rule of 2 and 4. The theory behind every figure is derived
elsewhere in the book — here we just give you the cheat sheet. Bookmark this chapter and flip
back to it constantly until the numbers live in your head.

Common mistake

A chart is a default, not a law. Every range and ratio below assumes roughly 100bb, standard
rake, no antes, and a thinking-but-unknown opponent. Live games, deep stacks, ante formats,
and big reads all push you off these numbers. Memorize the defaults so that your deviations
are deliberate, not accidental.

48.1. 1. Preflop RFI (Raise-First-In) by position

These are 6-max, ~100bb opening ranges. Raise or fold— limping is not part of an equilibrium RFI
strategy outside specific small-blind constructions. Percentages are the share of all 1,326 starting
combinations.

Position RFI % Character

UTG ~15–18% Tight, value-dense
HJ ~19–22% Adds mid pairs, more suited

connectors
CO ~26–30% Wide; most suited, all pairs
BTN ~42–48% Very wide; any pair, most suited,

many offsuit gappers
SB ~36–44% Wide, raise-or-fold (some configs

add a limp range)

For full-ring (9-handed), the three early seats (UTG/UTG+1/UTG+2) all play near the 6-max
UTG range or slightly tighter — roughly 10–15% — and the HJ/CO/BTN/blinds match the 6-max
ranges above.
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48.1.1. Reference ranges in text form

UTG (~15–18%):

• Pairs: 22+
• Suited aces: ATs+ (plus A5s–A2s as light balancing opens)
• Offsuit aces: AJo+
• Suited broadways: KTs+, QTs+, JTs
• Offsuit broadways: KQo (sometimes KJo)
• Suited connectors: down to ~98s/T9s

HJ (~20%): everything UTG opens, plus:

• Suited aces down to A2s, suited kings down to K9s, Q9s+, J9s+, T9s, and suited
connectors/one-gappers down to ~76s (plus 97s/86s)

• Offsuit aces ATo+, offsuit broadways KJo, KTo, QJo
• All pairs 22+

CO (~27%): everything HJ opens, plus:

• All suited aces A2s+, suited kings down to K5s, Q9s+, J9s+, T8s+, plus suited connectors
and gappers 98s/87s/76s and 97s/86s/75s

• Offsuit aces ATo+ (plus A9o), offsuit broadways and gappers KJo, KTo, K9o, QJo, QTo, JTo,
J9o, T9o

• Pairs 22+

This list is roughly 378 combos ≈ 28.5% of 1,326 — squarely inside the 26–30% RFI band above.

BTN (~45%): open essentially any pair, any suited ace, any suited king, most suited queens/jacks
down to Q6s/J7s, suited connectors and one-gappers down to 54s/64s, and a broad offsuit block
— A2o+, K8o+, Q9o+, J9o+, T9o, 98o.

SB (~40%): because you are out of position the whole hand, play a raise-or-fold range close to
the CO/BTN in strength but skewed toward hands that flop well heads-up. Open larger (3bb) to
discourage cheap BB defense.

48.1.2. Open sizing

• Online 6-max, 100bb: 2.0–2.5bb from every seat (a flat 2.5bb is a fine simplification).
• SB: open larger, ~3bb.
• Live cash: 3–4bb (or “pot”) because live tables call wider; add ~1bb per limper ahead of you.
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48.2. 2. 3-Bet guidance

Two families of 3-bet exist:

• Linear / merged (value-heavy): used mostly vs. wide late-position opens and vs. weaker
players who call too much. Just 3-bet your best hands for value.

• Polarized (value + air): the GTO default vs. a tight open. Strong value at the top (QQ+,
AK) plus low-equity bluffs (suited wheel aces, suited gappers) that have blockers and play
well when called, while the middle of your range flats.

Typical 3-bet sizing:

• In position (e.g., BTN vs. CO): ~3x the open (open 2.5bb → 3-bet to ~7.5bb).
• Out of position (e.g., SB/BB vs. BTN): ~4x the open (open 2.5bb → 3-bet to ~10–11bb),

because you want to deny the caller’s positional advantage and good price.

Scenario 3-bet % of total hands (typical)

BB vs. BTN open ~9–13%
SB vs. BTN open ~9–14% (3-bet or fold)
CO vs. UTG open ~4–6%
BTN vs. CO open ~7–10%

Polarized 3-bet bluffs to know: A5s–A2s and A5o/A4o (wheel blockers, unblock folds), KXs
blockers (K9s–K5s), suited one-gappers and broadways that don’t quite make the flat (KJs/QJs
as value, T9s/97s as bluffs depending on opener).

48.3. 3. Blind defense (facing a steal)

The big blind already has 1bb invested and closes the action, so it defends very wide — but “de-
fend” splits into flat and 3-bet.

Facing BB total defense (call + 3-bet)

BTN open 2.5bb ~40–50%
CO open 2.5bb ~30–38%
UTG open 2.5bb ~26–32%

Key idea

BB defense frequency is driven by price (you are getting a discount because of your dead
blind) and equity realization (you’ll be out of position postflop, which pulls the number
back down). Against a min-raise you are getting a big price, so you defend very wide on pot
odds and playability; against a 3–4bb open the price worsens and you tighten considerably.
Don’t reach forMDF here—MDF assumes a polarized, bluff-heavy bettor, and a preflop opener
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(especially UTG/CO) is value-heavy, so the auto-profit logic it guards against simply doesn’t
apply preflop. Save MDF language for postflop and river spots where the bettor’s range can
actually be bluff-heavy. Suited and connected hands flat happily; offsuit junk that flops poorly
is folded even at a tempting price. The lower ends of the table above assumemeaningful rake
— under light or no rake, defend a few points wider.

The SB facing a steal has no such discount once you account for being out of position to the BB
behind, so the SB generally plays 3-bet or fold, flatting only a small, strong, mostly-suited slice (or
none at all online).

48.4. 4. Nash push/fold summary (short stacks, ≤ ~15bb)

When stacks get very short — late in tournaments, especially with antes — open-raising loses
its leverage and the game simplifies toward shove or fold. Pure shove/fold is genuinely close to
optimal only at roughly≤10bb. Fromabout 12–20bb, a standardmin-raise (risking ~2bb towin the
blinds and antes) is usually higher-EV than jamming, and crucially you are not pot-committed—a
2–2.3bb open at 15bb risks ~2bb towin ~1.5bb, so you keep clean raise-fold and raise-call branches
and can still get away cheaply. Treat the ranges below as “if you choose to jam” guidance, not a
mandate to shove at every depth: they are the open-shover’s equilibrium ranges (heads-up or as
the first-in raiser), widening with antes and with fewer players left to act. Use them as a backbone,
then tighten when ICM pressure is severe (see the ICM and short-stack chapters).

Approximate first-in jam range by stack depth, if you elect to jam (effective, with antes), from
late position:

Stack (bb) BTN jam SB jam Comment

15 ~25–35% ~40–50% Min-raising is usually
higher-EV at this depth;
jam only when
short-handed, ante-rich,
or under ICM

10 ~38–48% ~50–60% Most pairs, most aces,
many suited

7 ~45–55% ~55–70% Wide; any ace, any pair,
most suited

5 ~50–65% ~65–80% Very wide; folding
becomes the bigger
error

3 ~70%+ ~80%+ Approaching any-two
from the SB

Calling a shove is much tighter than shoving it. A rough heads-up call-off guide (BB vs. SB
jam):
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Stack (bb) BB call range

15 22+, A2s+, A7o+, KTs+, KJo+, QJs — roughly
18–22% (~19%)

10 22+, A2s+, A2o+, K8s+, K9o+, Q9s+, QTo+, J9s+,
JTo, T9s, 98s — roughly 32–35%

5 any pair, any ace, any king, most suited, most
offsuit broadways — roughly 50–55%

Common mistake

Nash charts assume the chip is worth its face value (a chipEV model). In a real tournament
with pay jumps, ICM makes both shoving and especially calling tighter — sometimes dra-
matically so near a bubble or final-table pay jump. Do not call off a Nash-correct-looking spot
if busting costs you a pay jump and the math hasn’t accounted for it.

48.5. 5. Pot odds → required equity

When you face a bet, you are being offered a price. The required equity to call is the fraction of the
final pot your call contributes:

Required equity = call
pot after you call = 𝐵

𝑃 + 2𝐵

where𝑃 is the pot before the bet and𝐵 is the amount youmust call. Equivalently, by bet-as-fraction-
of-pot:

Bet size (× pot) You must call… Required equity to call

0.25× small ~16.7%
0.33× ~20.0%
0.50× ~25.0%
0.66× ~28.5%
0.75× ~30.0%
1.0× (pot) ~33.3%
1.5× ~37.5%
2.0× (overbet) ~40.0%

How to read it: facing a half-pot bet you need 25% equity to break even on a call; facing a pot-sized
bet you need 33%. Bigger bets demandmore equity. This is the single most useful table in the book
— internalize it.

Caveat — these are closing-action thresholds. Every number above assumes your call ends the
betting with no more cards or money to come. With more streets to play, a drawing hand can
profitably continue below the listed equity on implied odds (the extra you expect towinwhen you
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hit), while a dominated bluff-catcher facing further streetsmust requiremore than the listed equity
on reverse-implied odds (the extra you expect to lose when you call and are already beaten).

Drill

For each size, restate the threshold as a hand class. Facing a half-pot river bet (need 25%), a
hand that wins 1 in 4 is exactly break-even. If you hold a bluff-catcher you estimate beats 35%
of their betting range, that’s a clear call. If it beats only 20%, it’s a fold. Practice converting
“what does this beat?” into a number until it’s instant.

48.6. 6. MDF & value-to-bluff ratios by bet size

The flip side of pot odds. Minimum Defense Frequency (MDF) is how often the defender must
continue so a pure bluff can’t auto-profit; the value-to-bluff ratio is how the bettor balances so a
bluff-catcher is indifferent.

𝛼 = 𝐵
𝑃 + 𝐵, MDF = 1 − 𝛼 = 𝑃

𝑃 + 𝐵

Bet size (× pot)
MDF (defender
continues)

Bluffs as % of betting
range Value : Bluff

0.25× 80% ~16.7% ~5 : 1
0.33× 75% ~20% ~4 : 1
0.50× 67% ~25% ~3 : 1
0.66× 60% ~28.5% ~2.5 : 1
0.75× 57% ~30% ~2.3 : 1
1.0× (pot) 50% ~33% ~2 : 1
1.5× 40% ~37.5% ~1.67 : 1
2.0× (overbet) 33% ~40% ~1.5 : 1

Key idea

Bigger bets get to bluff more often, and require the defender to fold more often. A pot bet
is balanced at 2 value : 1 bluff and the defender folds half. An overbet of 2× pot is balanced
at 1.5 : 1 and the defender folds two-thirds. These two tables (pot-odds andMDF) are mirror
images: the equity you need to call equals the fraction of their range that is bluffs at balance.

Two practical cautions on MDF:

• MDF is abettor-discipline check, most relevant on the river and against unknownopponents.
On earlier streets, defend by equity and playability, not by hitting an exact MDF number.

• Against opponents who under-bluff (most live players, most low stakes), you are free to
fold belowMDF— overfolding only loses to a balanced opponent, and they aren’t one. MDF
protects you from being exploited; it is not an obligation to call station-style.
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48.7. 7. Common bet-sizing guide

A menu of standard sizes and when each is right. Sizes are fractions of the current pot.

Situation Typical size Why

C-bet, dry/static board
(K♠7♥2♦, rainbow)

25–33% Range bet; deny equity cheaply,
you’re rarely outdrawn

C-bet, dynamic/wet board
(J♥T♥8♣, two-tone)

66–75% Charge draws, build pot with
your strong hands

Turn barrel (value or continued
pressure)

66–100% Polarize; deny equity, set up river

River value bet (thin) 33–50% Get called by worse
River value/bluff (polarized) 75–125% Max value from strong hands,

max fold equity for bluffs
Overbet (nut-heavy or capped
opp.)

1.25–2× Leverage a range advantage /
deny correct calls

Preflop open (online) 2–2.5bb Risk little to win the blinds
Preflop open (live) 3–4bb + 1/limper Charge loose callers
3-bet IP 3× the open
3-bet OOP 4× the open Deny position/price to the caller

Key idea

Sizing should be a function of board texture and range shape, not your hand. Bet the same
size with your value and your bluffs on a given texture; let the texture (and how it favors your
range vs. theirs) pick the size. Themoment your bet size tells the table whether you’re strong,
you’ve created a leak observant opponents will mine.

48.8. 8. The rule of 2 and 4

A fast way to turn outs into equity without a solver.

• On the flop, with two cards to come: equity ≈ outs × 4.
• On the flop or turn, with one card to come: equity ≈ outs × 2.
• Caveat—×4 is only bankable if youwill actually see both cards (you are all-in, or the action

checks through to the river). Facing a flop bet with more money behind, you usually cannot
realize both-card equity, so compare your one-card (×2) equity to the call price. Continue
below that one-card threshold only on implied odds (the extra you win when you hit) or
fold equity (by raising). Don’t use the ×4 number to justify a call when there is more betting
to come.

Draw Outs Flop (×4) One card (×2)

Gutshot 4 ~16% ~8%
Flush draw 9 ~36% ~18%
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Draw Outs Flop (×4) One card (×2)

Open-ended straight draw 8 ~32% ~16%
Flush + gutshot 12 ~48% ~24%
Open-ended + flush (combo) 15 ~54%* ~30%
Two overcards 6 ~24% ~12%
Set → full house/quads 7 ~28%† ~14%

*The ×4 rule slightly overcounts above ~8 outs (you can’t double-count the same card twice); for
big draws (13+ outs) subtract a couple of points — 15 outs is really ~54%, not 60%.

†A set is the opposite case — the ×4 rule under-counts it. A set fills up to a full house or quads
roughly 1 in 3 (~33%) by the river, not the ~28% the static 7-out figure suggests, because its outs
grow once a fourth board card arrives: any card that pairs the turn or river (not just the original
board ranks) now makes the boat. Count a flopped set as a ~33% improver to a full house over
two cards.

Drill

Memorize three anchor numbers: flush draw ≈ 36% (flop) / 18% (one card), OESD ≈ 32% /
16%, gutshot ≈ 16% / 8%. From those three you can reconstruct almost any spot by adding
or subtracting outs.

48.9. 9. Worked example: tying it all together

You hold 9♥8♥ in the BB. BTN opens to 2.5bb; you’re in the defense range (suited connector, great
price) so you call. Pot is now ~5.5bb.

Flop: T♥7♣2♦. You check, BTN c-bets 2bb into 5.5bb (~36% pot).

1. Pot odds: you must call 2 to win a final pot of 5.5 + 2 + 2 = 9.5, so call 2 into 9.5 → required
equity ≈ 21%.

2. Your equity: open-ended straight draw (any J or 6 makes the straight) = 8 outs. With one
card to come the rule of 2 gives ≈ 16%; with two cards to come the rule of 4 gives ≈ 32%. Add
a little for the backdoor heart flush (you hold two hearts and the T♥ is on board, so you need
running hearts) and backdoor straight equity and you are realistically around 30%+ equity
to improve or take it away. (Note: your 9♥ and 8♥ are middling cards here, not overcards
— the board’s Ten is higher than both, so simply pairing the 9 or 8 makes only a vulnerable
middle pair that often isn’t the best hand. Your equity comes from the straight outs, not from
“overcards.”)

3. Decision: be careful which equity figure you compare. The ×4 number (32%) is what you’d
have if you could see both cards, but you can’t bank that here — there’s more betting to come
and you’re not all-in (see the rule-of-2-and-4 caveat). Compare instead your one-card equity
(~16%, plus a couple of points of backdoor equity) to the 21% price. That’s marginally under
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the raw threshold, yet the continue is still clear on implied odds: when you complete thewell-
disguised nut straight you stand to win far more than the current pot from overpairs and top
pair, and you keep fold equity if you choose to raise. With a strong draw and position-denial
value, raising is also viable — but a call keeps BTN’s bluffs in.

Turn: J♠— you make the nut straight (7-8-9-T-J), and because the jack is a spade your backdoor
heart draw bricks: with only the T♥ on board and two hearts in your hand, no live flush draw exists
on this turn or the river. Pot is ~9.5bb; effective stacks ~95bb. Nowflip to the sizing and value/bluff
logic: you have a nut advantage as the caller who just hit — you hold the only straight (9♥8♥),
though the BTN opener still keeps the overall range edge with its disproportionate overpairs and
sets. You want value from top pair (any Jx), overpairs, two-pair (JT, T7, J7), and sets — none of
which can be a “worse straight” (your 98 is the only straight this board makes), but all of which
will pay off a made straight. A 66–75% pot bet (or a check-raise if BTN bets) is standard; you are
betting for value and, on this size, balance would pair roughly 2.3–2.5 value combos with ~1 bluff
(per the MDF table — 66% → 2.5:1, 75% → 2.3:1) if you were the one constructing a polarized
range.

Board-pairing river — the second deuce (T♥7♣2♦J♠2♠): this is not a blank. Pairing the board
brings full houses (and quads) into BTN’s range: every set that was already there now fills up
(TT → tens full, JJ → jacks full, 77 → sevens full) and 22 makes quad deuces — and every one of
those now beats your straight. The key hand-reading point: there are no bare sets left for you to
value-bet against. They have all become boats, and boats don’t call a thin bet — they raise. What
your straight still beats here is top pair (any Jx), overpairs (AA–QQ, which are now only one
pair on this board), and two-pair (JT, J7, T7)— those one- and two-pair hands are the only hands
a value bet can target. So a ~75%-pot “thin value” bet is now an awkward bet: it mostly gets called
by the worse one- and two-pair you beat and raised by the full houses you don’t, which is no
longer a clean value spot. Bet smaller to keep the worse pairs in without bloating the pot against
boats, or simply check — and fold your straight to a raise, because the former sets aren’t bluffing
here. And if they instead jam a 1.5× pot overbet at you, your 9♥8♥ is demoted from the nuts to a
bluff-catcher, precisely because the deuce paired: a polarized jam now represents those full houses
(plus busted draws as bluffs), not worse straights. A 1.5× bet means you need ~37.5% equity, so
you call only if you beat at least 37.5% of their jamming range — a read-dependent decision the
pot-odds table just framed for you.

This is the whole point of a reference chapter: a single hand pulls in RFI ranges, blind defense, the
rule of 2, pot-odds-to-equity, sizing, and MDF — and every number you needed was on the page
in front of you.

48.10. 10. One-page summary

• Pot odds: half-pot → need 25%; pot → need 33%; 2× pot → need 40%.
• MDF: half-pot → defend 67%; pot → defend 50%; 2× pot → defend 33%.
• Value:bluff at balance: half-pot → 3:1; pot → 2:1; 2× pot → 1.5:1.
• Rule of 2 and 4: flush draw ≈ 36/18, OESD ≈ 32/16, gutshot ≈ 16/8.
• Opens: ~2.5bb online, 3–4bb live. 3-bets: 3× IP, 4× OOP.
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• RFI: UTG ~15%, CO ~27%, BTN ~45%, SB ~40%.
• Short stacks: ≲10bb → shove/fold; ~12–20bb → min-raise (you’re not pot-committed, keep

raise-fold/raise-call branches); when you do jam, shove wide, call tight, tighten further for
ICM.

Keep this page reachable until the day you stop needing it —which is the day you’ve truly learned
the material.
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49. Glossary & Annotated Further Resources

A training manual is only as useful as your ability to decode its language. Poker has accumulated
a dense, often inconsistent vocabulary over decades — part math, part slang, part imported game-
theory jargon. This chapter is your reference desk. Use it two ways: read it once front-to-back to
surface terms you half-know, then keep it open beside the strategy chapters and look up anything
that snags you.

The glossary entries are deliberately short — one or two lines each. Where a term has real depth
(range, equity, ICM, polarization), the full treatment lives in its dedicated chapter; here you get the
working definition that lets you keep reading without losing the thread. After the glossary comes
an annotated list of the books, software, and communities that earned their place on a serious
player’s shelf, each with an honest note on what it is actually good for and who should reach for
it.

Key idea

Vocabulary is not pedantry. When a coach says “your turn range is too linear and your river
bet isn’t polar enough,” that single sentence contains a complete strategic critique— but only
if those four words mean something precise to you. Precision in language is precision in
thought.

49.1. How to use this glossary

• Bold term — the headword.
• bb means big blinds throughout; all sizing is expressed in big blinds unless stated otherwise.
• Cross-references to other ideas appear in italics.
• Where a “typical range” is given for a HUD statistic, treat it as a population guideline, not

a law. Stats drift by stake, format, and era, and a number only means something across a
meaningful sample.

49.2. The glossary, A–Z

49.2.1. Numbers

3-bet — The first re-raise preflop or postflop. The name comes from counting bets: preflop the big
blind is the first bet (1-bet), the open-raise is the second bet (2-bet), and the re-raise is the third
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bet — hence 3-bet. Postflop a bet is the 1-bet, a raise the 2-bet, and a re-raise the 3-bet. “3-bet pot”
means a pot that was opened and re-raised before the flop.

4-bet — The re-raise of a 3-bet. A cold 4-bet is a 4-bet made by a player not previously involved in
the open/3-bet sequence.

5-bet — The next escalation after a 4-bet, usually all-in or a commitment-level raise.

49.2.2. A

Aggression factor (AF) — A tracker stat: (bets + raises) ÷ calls, postflop. Roughly 1–2 is passive-
to-balanced; 3+ is aggressive. Ignore it on tiny samples.

Air — A hand with essentially no equity and no made value — a pure bluff candidate.

Alpha (𝛼)—The fold frequency a bluffneeds to break even: bet÷ (pot+bet). It is the complement
of MDF (𝛼 = 1 − MDF) — what MDF defends, alpha attacks.

Ante—A forced bet from every player (or a single “big blind ante”) that inflates the pot pre-action,
incentivizing more steals. Standard in most tournaments.

Applications (of NLHE) — Shorthand for Matthew Janda’s framework book; see Resources.

Auto-profit—A spot where a bluff or steal shows a guaranteed long-run profit because opponents
fold often enough, independent of your cards.

49.2.3. B

Backdoor — A draw needing two running cards (e.g., backdoor flush). A backdoor flush draw
(needs both the turn AND the river of the suit) completes ~4.2% of the time — worth roughly
one out over the two remaining cards by the rule of 4 (coaches often loosely quote ~1.5 outs as a
per-street rule-of-2 shorthand); a backdoor straight a little less. The running cards together add
meaningful equity to barreling hands.

Balance — Constructing a range so value and bluffs are mixed in the right proportion, leaving
opponents indifferent and unable to exploit you. The defining goal of GTO play.

Bankroll management — Sizing the dedicated funds you reserve for play so you can survive vari-
ance at a given stake and format without going broke. The single most important practical skill
for long-term survival: cash games demand far fewer buy-ins than high-variance tournaments. A
sound bankroll lets you play your A-game without scared money distorting decisions.

Barrel — A continued bet on a later street (double-barrel = turn, triple-barrel = river).

Bet sizing — How large you bet relative to the pot. Sizing is a strategic choice in its own right: it
sets your value-to-bluff ratio, signals range strength, and is dictated by board texture and how polarized
your range is.

Blockers — Cards in your hand that remove combinations from your opponent’s range. Holding
the A♠ blocks the nut flush — a core bluff-selection tool.
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Bluff-catcher — A hand that beats bluffs but loses to value; its only job is to call and pick off
bluffs.

Board texture — The structure of community cards: wet/dry, connected, paired, monotone. De-
termines correct bet sizing and range advantage.

Bubble — The payout threshold in a tournament; the spot just before the money, where ICM pres-
sure spikes (alongside the steep pay jumps later at the final table).

49.2.4. C

c-bet (continuation bet) — A bet by the preflop aggressor on the flop, continuing the story of
strength.

Cap / capped range — A range with no (or few) very strong hands. A capped player can be
attacked with large bets they cannot profitably call.

Check-raise — Checking and then raising a player who bets behind you on the same street. A
powerful out-of-position weapon for value and as a semi-bluff, applying maximum pressure while
seizing the initiative.

Cold call — Calling a raise (and possibly a re-raise) without having already invested chips that
street.

Combinatorics (“combos”)—Counting the exact card combinations of a holding before removal:
6 combos for any pocket pair; 16 for any unpaired hand (4 suited + 12 offsuit); a specific suited
hand= 4, a specific offsuit hand= 12. Used toweigh value vs. bluffs precisely. (See the hand-reading
chapters for full counting.)

Cooler — A standard, near-unavoidable big-hand-versus-big-hand clash (set over set, AA vs
KK).

Cutoff (CO) — The seat one to the right of the button; a strong stealing position.

49.2.5. D

Dead money — Chips in the pot from players no longer contesting it, raising the reward for ag-
gression.

Donk bet—Leading into the previous street’s aggressor, out of position. Often a leak, occasionally
a deliberate tool on the right textures.

Double up — Winning an all-in to roughly double your stack.

Draw — An incomplete hand with cards to come (flush draw, straight draw, combo draw).

Dry board — A disconnected, low-coordination flop (K♠7♥2♦ rainbow) that favors the preflop
aggressor’s range.
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49.2.6. E

Equilibrium — The stable state where no player can improve their EV by changing strategy, be-
cause every option is already priced correctly. GTO play is an equilibrium strategy; solvers iterate
toward it; balance and indifference are the tools that build it.

Equity — Your share of the pot if all remaining cards were dealt out with no more betting — your
raw win probability. The atom of every decision.

Equity realization (R) — The fraction of your raw equity you actually capture given position,
initiative, and playability. Out-of-position hands under-realize.

Expected value (EV) — The average chip (or dollar) result of a decision over infinite repetitions.
Maximizing EV is the whole game.

Exploitative play — Deviating from GTO to attack a specific opponent’s mistakes — the “play the
player” school. Higher EV against flawed opponents, but exposes you to counter-exploitation (an
observant opponent attacking the imbalance you took on).

49.2.7. F

Fold equity — The portion of a bet’s value that comes from the chance opponents fold. Without it,
bluffs and many semi-bluffs lose money.

Float—Calling a bet with a weak/marginal hand intending to take the pot away on a later street.

Freeroll — A situation where you can only tie or win, never lose, the pot (common with the nuts
plus redraws).

49.2.8. G

GTO (game-theory optimal)—A strategy that cannot be exploited because it is an equilibrium: no
opponent adjustment can profit against it. The defensive baseline, not always themax-EV choice.

Gutshot — An inside straight draw (4 outs).

49.2.9. H

Hand reading — The process of narrowing an opponent’s range street by street from their actions,
position, and tendencies. The central skill of the whole book.

Hero call — Calling with a marginal bluff-catcher based on a read that the opponent is bluffing.

HUD (heads-up display)—An on-screen overlay of opponents’ tracked statistics in online play.

Hyper / turbo — Fast-blind tournament formats; shallow stacks make play more push-fold.
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49.2.10. I

ICM (Independent Chip Model) — A model converting tournament chip stacks into real-money
equity, because chips won are worth less than chips lost near pay jumps. A central driver of late-
tournament decisions, weighed against chip-EV considerations (a big chip leader applying pres-
sure, deep-stacked final-table play).

Implied odds—The extramoney you expect towin on later streets when your draw hits, justifying
calls that current pot odds alone don’t quite price. High SPR and deep stacks magnify them.

Indifference — The equilibrium condition where an opponent’s EV from calling exactly equals
their EV from folding, so they cannot exploit either choice. Balance engineers this.

Initiative—Being the last aggressor, which lets you keep representing strength on future streets.

ISO (isolation raise) — Raising to play heads-up against one weak limper or caller.

49.2.11. J–L

Jam — To move all-in.

Kicker — The side card deciding ties between equal pairs (AK vs AQ on an ace-high board).

Leveling — Reasoning about what an opponent thinks you think (“he knows that I know…”).
Powerful and dangerous in equal measure.

Limp — Calling the big blind preflop rather than raising. Usually weak; occasionally a deliberate
trap or limp-reraise.

Linear (range) — A range built top-down from best hands to medium hands, with no weak bluffs
— used when you want value and protection, not polarization.

49.2.12. M

M-ratio — Your stack measured in orbits of blinds+antes; a tournament-survival pressure gauge
(Harrington’s framework).

Merged range — A betting range containing strong value, medium value, and some bluffs —
broader than a polarized range; best with medium sizing.

MDF (minimum defense frequency) — The share of your range you must continue with to stop
a bettor from auto-profiting with any two cards: MDF = pot ÷ (pot + bet). The defender’s coun-
terpart to the bettor’s required fold frequency (alpha): MDF + alpha = 1. Derived from the same
bet/pot relationship as pot odds.

Monotone — A board of three cards in one suit.

Multiway — A pot with three or more players; bluffs shrink and value tightens.
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49.2.13. N

Nit — An excessively tight, risk-averse player.

Nuts — The best possible hand on a given board. “Effective nuts” = strong enough to play like
it.

Nut blocker — Holding a card that removes your opponent’s nut combos (the A♥ on a heart
board), prime for bluffing.

49.2.14. O

Open / open-raise — The first voluntary raise into an unopened pot.

Open-ended straight draw (OESD)—Four to a straight open on both ends (e.g., 87 on a 9♠6♥2♦
board, completed by any T or 5), giving 8 outs — the more common, stronger sibling of the gut-
shot.

Out — A card that improves you to a likely-winning hand. Flush draw = 9 outs; the “rule of 2 and
4” estimates equity from out count.

Overbet — A bet larger than the pot, used with very polarized ranges to maximize value and fold
equity on the right textures.

Overpair — A pocket pair higher than every board card (QQ on J♠7♥3♦).

49.2.15. P

Polarized (range) — A range of only strong value hands and bluffs, with nothing in between —
the structure that justifies large bets and overbets.

Pot odds—The price you’re being laid, expressed as the required equity to break even: call ÷ (pot
+ bet + call), where call is the amount you must put in to continue (call = bet when facing a single
bet). Compare to your equity to decide calls.

Position — Acting after opponents (in position, IP) or before them (out of position, OOP). The
single most valuable structural edge in hold’em.

Pot-committed — Having invested so much relative to your remaining stack that folding is math-
ematically wrong.

Push-fold — Short-stack strategy (≈ ≤15bb) reduced to shove-or-fold preflop, solved by charts.
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49.2.16. Q–R

Range — The full set of hands a player can hold given their actions, expressed as combos and
frequencies. You play against ranges, never against a single guessed hand.

Range advantage — Whose overall range is stronger on a given board; dictates who can bet often
and large.

Rake — The house’s cut of each pot or tournament buy-in; the silent tax that turns marginal win-
ners into losers.

Rangebet / range c-bet — Betting your entire range one small size on boards that massively favor
you.

Reverse implied odds—Themirror of implied odds: the money you expect to LOSE on later streets
when you make a second-best hand. They penalize dominated draws and weak made hands that
keep paying off the nuts.

RFI (raise first in) — Open-raising frequency by position; a foundational preflop stat.

Runner-runner — Two perfect backdoor cards completing a hand.

49.2.17. S

Semi-bluff — Betting/raising with a draw: you can win immediately via folds or improve later.

Set — Three of a kind using a pocket pair plus one board card (vs. trips, which use two board
cards).

Showdown value—Ahand strong enough towin unimproved at showdown but usually tooweak
to value bet for multiple streets. Such hands prefer to check and realize their equity rather than bet
and get called only by better.

Solver — Software (PioSOLVER, GTO Wizard) that computes GTO strategies by iterating toward
equilibrium. Your study sparring partner, not an in-game oracle.

Squeeze — Re-raising after an open and one or more callers, leveraging the dead money and the
caller’s capped range.

Stack-to-pot ratio (SPR) — Effective stack ÷ pot at the start of a street; low SPR favors getting
pot-committed with one-pair hands, high SPR rewards implied odds and position.

Steal / resteal — A steal is an open-raise from late position (cutoff, button, small blind) aimed
primarily at winning the blinds and antes uncontested. A resteal is re-raising (often a light 3-bet or
shove) over a suspected steal, exploiting the stealer’s wide, weak range.
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49.2.18. T

Tank — Taking a long time to act; a potential timing tell (genuine or staged).

Tell — An involuntary physical or behavioral cue leaking information. Probabilistic, never certain
— weight it, don’t worship it.

Tilt — Emotion-driven deterioration of decision quality. The most expensive leak in the game; see
Tendler in Resources.

Trips — Three of a kind using two board cards and one in hand.

49.2.19. U–Z

Underrepresent (underrep) — Deliberately playing a strong hand passively to disguise its
strength and induce action (a.k.a. trapping/slow-playing).

Value bet — Betting to be called by worse — the opposite intent of a bluff.

Value-to-bluff ratio — The proportion of value hands to bluffs in a polarized betting range, set by
sizing so opponents are indifferent to calling: roughly 3:1 value-to-bluff for a half-pot river bet, 2:1
for a pot-sized bet, and ~1.5:1 at a 2x overbet— smaller bets are more value-heavy, larger bets carry
more bluffs. General formula: value:bluff = (pot + bet) : bet.

Variance — The natural swing of results around their expected value. Poker carries high variance:
even correct decisions lose over short stretches, and bad ones win. It demands sound bankroll
management to absorb the downswings and the emotional discipline to keep playing well through
them.

VPIP / PFR — Voluntarily Put $ In Pot / Preflop Raise — the headline tracker stats. Tight-
aggressive regulars often sit around a low-20s VPIP with a PFR a few points beneath it; recre-
ational players run much looser with a wide VPIP–PFR gap. Treat these as ballpark population
tendencies, not fixed rules.

Wet board—Aconnected, draw-heavy texture (9♥8♥6♠)where ranges run closer and protection
matters.

WWSF — “Won When Saw Flop,” a postflop aggregate stat.

Zone / flow — The focused psychological state of peak decision-making; the positive mirror of
tilt.
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49.3. A worked example: reading the glossary into a decision

Vocabulary earns its keep when several terms combine in one spot. Watch how the words above
do real work.

Setup. 100bb cash game, 6-max. CO opens to 2.5bb, BTN calls, you defend the BB with 8♦7♦.
Flop comes K♠9♦5♦ (pot ≈ 8bb).

1. Texture & range advantage. The flop is a semi-wet, K-high board. As the preflop caller out
of position you have a capped, range-disadvantaged holding here — but your specific hand is
excellent.

2. Your hand. 8♦7♦ is a combo draw: a flush draw (9 outs) plus a gutshot— four sixes complete
5-6-7-8-9, but one (the 6♦) is already counted among the flush outs, so 3 clean straight outs.
That’s twelve total outs — a strong semi-bluff carrying real equity against the CO’s range.

3. The action. It checks to the CO, who c-bets 3bb into 8bb. The BTN folds. Pot odds offered
to you: 3 ÷ (8 + 3 + 3) = ~21%. Your raw equity as a combo draw is well north of that, so
calling is trivially profitable — but you have a better option.

4. The raise. Check-raising (a semi-bluff check-raise) generates fold equity against the CO’s air,
overcards, andweaker draws or floats— the hands that fold to the pressure—while retaining
a powerful redrawversus themade hands (includingKx) that continue. Don’t expect a single
check-raise to fold out top pair; the value comes from getting weaker holdings to give up and
from the equity you carry when called. You aren’t bluff-catching; you’re applying pressure
with a hand that wants action and folds.

5. Why it’s not reckless. Your blocker situation is mild, but your equity realizationOOP improves
dramaticallywhen you seize the initiative rather than passively calling and playing a guessing
game on the turn.

Drill

Take the paragraph above and underline every glossary term. For each, state the definition
from memory, then check it here. If you miss more than three, that is precisely the leak this
chapter is for — and a signal of which strategy chapter to revisit.

Common mistake

Confusing GTO with “the correct play.” GTO is the unexploitable play — the strategy that
breaks even against a perfect adversary. Against a real opponent who folds too much, the
higher-EV play is the exploitative deviation. Knowing the equilibrium baseline is what tells
you which direction to deviate, and by how much.

49.4. Annotated further resources

No single book or tool makes a player. The path is: build sound fundamentals, study equilibrium
structure with a solver, then layer exploitative reads and ruthless mental discipline on top. The list
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49. Glossary & Annotated Further Resources

below is grouped by purpose.

49.4.1. Foundational and theoretical books

Title Author(s) Best for

The Theory of Poker David Sklansky The timeless conceptual
grammar — the Fundamental
Theorem, semi-bluffing, pot odds.
Dated examples, ageless ideas.

The Mathematics of Poker Bill Chen & Jerrod Ankenman The rigorous, equation-heavy
bedrock of game-theory poker.
Demanding; for readers who
want the math under the hood.

Applications of No-Limit
Hold’em

Matthew Janda Range construction, betting
frequencies, and balance for
modern NLHE. The bridge
between theory and the felt.

Modern Poker Theory Michael Acevedo A comprehensive, solver-era
textbook translating GTO output
into actionable preflop and
postflop strategy.

Play Optimal Poker (1 & 2) Andrew Brokos The friendliest on-ramp to GTO
reasoning, using toy games to
build genuine intuition before the
heavy math.

49.4.2. Exploitative play, hand reading, and the psychological game

These map directly onto your self-identified weak areas, so weight them heavily.

• The Mental Game of Poker (1 & 2) — Jared Tendler. The definitive work on tilt, fear, moti-
vation, and performance under variance. Practical, exercise-driven, and frankly more EV per
hour than most strategy texts once you are technically competent. Start with Volume 1.

• Caro’s Book of Poker Tells — Mike Caro. The original taxonomy of live physical tells
(“strong means weak,” the reliability of involuntary actions). Some examples feel period-
specific, but the core observational framework endures.

• Read ’Em andReap / TheModern series— JoeNavarro. An ex-FBI behavioral expert’s take
on body language and nonverbal tells, grounded in genuine behavioral science rather than
poker folklore. The best complement to Caro.

• Verbal Poker Tells / Exploiting Poker Tells— Zachary Elwood. Themost rigorous modern,
evidence-based treatment of behavioral reads, including the underexplored realm of table
talk. Honest about probability and base rates.

• Reading Poker Tells — Zachary Elwood. A clean, well-organized starting point if you buy
only one tells book.
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49. Glossary & Annotated Further Resources

Key idea

Tells and population reads are probabilistic evidence, not proof. The right mental move is
Bayesian: start from a player’s range and tendencies, then nudge your estimate up or down as
cues arrive. A single tell rarely flips a decision on its own — it tips close ones.

49.4.3. Software and tools

Tool Category Best for

GTO Wizard Cloud solver / trainer Fast access to precomputed
solutions, drilling spots, and
aggregate reports without
owning hardware. The most
beginner-friendly solver
workflow today.

PioSOLVER Local postflop solver Deep, custom postflop research
— bespoke ranges, sizings, and
node-locking to model opponent
mistakes. The serious grinder’s
lab.

MonkerSolver Local multiway solver One of the few tools that handles
3+ way pots and full preflop
trees. Heavier and slower, but
covers ground Pio doesn’t.

Hold’em Manager 3 /
PokerTracker 4

Trackers + HUD Importing hand histories,
building a HUD, and reviewing
your own leaks over a real
sample. Essential for online
volume.

Flopzilla / Equilab /
Power-Equilab

Equity & range tools Hand-reading practice off the
table: counting combos,
visualizing how ranges hit boards,
and checking equity fast.

Common mistake

Treating the solver as a memorization machine. Mindlessly copying frequencies you don’t
understand produces a brittle, robotic player who can’t adjust. Use solvers to learn why —
which board textures favor whom, how blockers steer bluff selection, why an overbet appears
— then carry the principles to the table. The goal is understanding, not a lookup table.

49.4.4. Training communities and ongoing study

• Structured training sites (e.g., subscription video libraries with coached ranges and theory
courses) — best for a guided curriculum when self-study feels directionless.
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49. Glossary & Annotated Further Resources

• Study groups / Discord communities — posting hands for peer review and being forced to
articulate your reasoning is one of the fastest ways to expose flawed logic. Choose a group
near or slightly above your stake.

• A poker coach — the highest-bandwidth option if your budget allows. A good coach finds
the two or three leaks costing you the most and fixes them faster than years of solo grinding.

• Your own database — never underestimate reviewing your tracked hands. Your biggest,
most personal leaks live there, not in any book.

Drill

Build a four-week study loop: (1) solver session on one spot type, (2) review your own
tracked hands in that spot for deviations, (3) post your two hardest hands to a study group,
(4) read one chapter from a mental-game book and journal one tilt trigger. Repeat with a
new spot type. Rotating theory, self-review, peer feedback, and psychology beats grinding
any one of them alone.

49.5. A closing word

You now hold the vocabulary and the map. The glossary will make the rest of this manual legible;
the resources will carry you long after its final page. But understand what this chapter cannot
give you: reps. Poker is an incomplete-information game played for real stakes against thinking
opponents, and no amount of reading substitutes for the slow, humbling, deeply rewarding work
of playing, reviewing, and adjusting.

Hold two ideas at once. First, the math is real — equity, pot odds, EV, and ICM are not opinions, and
a player who ignores them is donating. Second, the people are real — every reluctant tell, every
tilt spiral, every player who folds too much is an edge that no equilibrium chart will hand you.
The complete player respects both: disciplined enough to default to sound, near-unexploitable
baselines, and observant enough to deviate hard when a specific opponent gives permission.

Be patient with variance and ruthless with your leaks. Look things up when you’re unsure —
that’s what this chapter is for. Then close the book and go play. The felt is the only place the
lessons become skill.
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50. Calculations & Verification

Every quantitative claim in this book — pot odds, minimum defense frequency, optimal bluff ra-
tios, combinatorics, expected value, variance, and ICM — is backed by a small, tested calculation
library rather than hand-typed numbers. This appendix executes that library live when the book
is rendered, so the tables below are computed, not transcribed, and a self-test asserts the key iden-
tities every time. If a formula were wrong, this page would fail to build.

The source lives alongside the book in calc/poker_math.py, with a self-test in calc/verify.py.
The functions are pure standard-library plus NumPy.

Self-test

The library ships with assertions for the identities the book relies on. This runs them at render
time:

poker_math self-test: 37/37 checks passed
ALL CHECKS PASSED

50.1. Pot odds → required equity

Facing a bet of a given fraction of the pot, the equity you need to break even on a call
(required_equity = bet / (pot + 2·bet) when the bet is a fraction of a 1-unit pot):

Bet size Bet (×pot) Equity needed to call Pot odds

1/4 pot 0.25 16.7% 5.00 : 1
1/3 pot 0.33 20.0% 4.00 : 1
1/2 pot 0.50 25.0% 3.00 : 1
2/3 pot 0.67 28.6% 2.50 : 1
3/4 pot 0.75 30.0% 2.33 : 1
pot 1.00 33.3% 2.00 : 1
1.5× pot 1.50 37.5% 1.67 : 1
2× pot (overbet) 2.00 40.0% 1.50 : 1
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Self-test

50.2. Minimum Defense Frequency (MDF) and alpha

Versus a bet of a given size, the fraction of your range you must continue with so the bettor cannot
profit by bluffing any two cards: MDF = pot / (pot + bet), and alpha = 1 − MDF is the fraction
you may fold (and the success rate a pure bluff needs).

Bet size MDF (defend ≥) Alpha (may fold)

1/4 pot 80.0% 20.0%
1/3 pot 75.0% 25.0%
1/2 pot 66.7% 33.3%
2/3 pot 60.0% 40.0%
3/4 pot 57.1% 42.9%
pot 50.0% 50.0%
1.5× pot 40.0% 60.0%
2× pot (overbet) 33.3% 66.7%

50.3. Polarized betting: value-to-bluff ratio and bluff frequency

For a polarized bet, the value:bluff ratio that makes a bluff-catcher indifferent, and the resulting
fraction of the betting range that should be bluffs: value:bluff = (pot + bet) : bet and bluff
fraction = bet / (pot + 2·bet).

Bet size Value : bluff Bluffs (% of betting range)

1/4 pot 5.00 : 1 16.7%
1/3 pot 4.00 : 1 20.0%
1/2 pot 3.00 : 1 25.0%
2/3 pot 2.50 : 1 28.6%
3/4 pot 2.33 : 1 30.0%
pot 2.00 : 1 33.3%
1.5× pot 1.67 : 1 37.5%
2× pot (overbet) 1.50 : 1 40.0%

The pot-bet anchor

A pot-sized bet wants 2 : 1 value-to-bluff (one third bluffs) and lets the defender fold half
their range (MDF 50%). Memorize the pot-bet row; everything else is “more bluffs / less
folding as the bet shrinks, fewer bluffs / more folding as it grows.”

50.4. Drawing odds

The rule of 2 and 4 versus the exact probability of completing common draws (cards counted from
the unseen deck):
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Self-test

Draw Outs 1 card (rule / exact) 2 cards (rule / exact)

Gutshot 4 8% / 8.7% 16% / 16.5%
Flush draw 9 18% / 19.6% 36% / 35.0%
Open-ended 8 16% / 17.4% 32% / 31.5%
Flush + gutshot 12 24% / 26.1% 48% / 45.0%
Two overcards 6 12% / 13.0% 24% / 24.1%

50.5. Combinatorics & blockers

Combo counts for representative holdings, and howblockers on the board remove combinations:

Holding Combos Removal

Pocket pair (e.g. QQ) 6 —
Suited (e.g. AKs) 4 —
Offsuit (e.g. AKo) 12 —
Any AK 16 —
AK with an ace on board 12 16 → 12
AKs with the A♥ visible 3 4 → 3
A set (e.g. 77 with a 7 out) 3 6 → 3

50.6. Variance, confidence & risk of ruin

A 95% confidence interval for a measured win rate, and how many hands are needed before the
lower bound clears zero — the reason small samples prove nothing:

Hands 95% CI on a 5 bb/100 win rate Lower bound > 0?

10,000 -14.6 to +24.6 bb/100 no
50,000 -3.8 to +13.8 bb/100 no
100,000 -1.2 to +11.2 bb/100 no
500,000 +2.2 to +7.8 bb/100 yes
1,000,000 +3.0 to +7.0 bb/100 yes

Hands to 'prove' a 5 bb/100 win rate (SD 100): 153,664
Risk of ruin at 1000 bb bankroll: 36.79%
Risk of ruin at 2000 bb bankroll: 13.53%
Risk of ruin at 4000 bb bankroll: 1.83%
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Self-test

50.7. ICM (Malmuth–Harville)

Dollar equities for a three-handed final table, showing that a chip is not a dollar— the chip leader’s
equity is less than their chip share, and the short stacks’ equity is more:

Stack Chip share ICM $ equity Equity share

5,000 50.0% $38.39 38.4%
3,000 30.0% $32.75 32.8%
2,000 20.0% $28.86 28.9%

Why this appendix exists

Numbers in a strategy book are only as trustworthy as the arithmetic behind them. By gen-
erating the tables above from a tested module, the figures you study are guaranteed to be
internally consistent with the formulas in the text — and any future edit that breaks the math
breaks the build instead of silently shipping a wrong number.
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