The Complete Poker Manual

Game Theory, Exploitative Play, Hand Reading & the Mental Game — Cash & Tournaments,
Live & Online

A bespoke training manuscript

2026-06-29

AV O &



Table of contents

Preface
Who thisisfor . . . . . . . . . e e e
How thebookisbuilt . . . . . . . . . . . . e
Howtouseit. . . . . . . . e e e

I. Partl— Foundations & Mindset

1. The Landscape: Variants, Formats, Live vs Online
1.1. The two great branches: cash and tournament . . . ... ... ... ... .......
1.2. Live versus online: same rules, differentsport. . . . ... .. ........ .. ....
1.3. What does “winning” actually mean? . . . ... ... ... ... ..... .. .....
1.4. A worked example: the same hand in two formats . . . . ... .............
15, Summary . . ... ...

2. Fundamentals Refresher: Position, Mechanics & Table Flow
2.1. The Table and the Positions . . . . . . . . . . . . . . . . . . . . .. ..
2.2. Betting Mechanics, Blinds & Antes . . . . ... ... .. ....... .. ... ....
2.3. Standard Sizingsin BigBlinds . . . . . ... ... oo oo Lo o
24. Effective Stacksand SPR . . . . . . . . . . . e
2.5. The Flow of a Hand: Preflop to Showdown . . .. ... ... ..............
2.6. A Compact Hand-Rankings Reference . . . . .. ... ... ... . ...........
27. ChapterSummary . . . . . . ... ..

3. The Two Pillars: GTO vs Exploitative
3.1. Two ways to think about a poker decision . . . . ... ... ...............
3.2. What “GTO” actuallymeans . . . . . ... ... ... ... ... .. ... .. ......
3.3. What “exploitative” actuallymeans . . . . ... ........... .. ..., ..
3.4. The cost of exploiting: you become exploitable . . . ... ..... ... .. .. ...,
3.5. The doctrine: GTO default, exploitative deviation . .. ... .. ... ... .. ....
3.6. When to lean which way: reading thepool . . . .. .. ... ... ... .. .. ....
3.7. The gear-shifting mentalmodel . . . . . ... ... ... ... .. .. . 0.
3.8. Afullyworkedexample . ... .. ... ... ... .. ...
3.9. Bringing the pillars together . . . . . ... ... ... .. .. ... . L

4. Thinking in Ranges, Not Hands
41. WhataRange ActuallyIs. . . .. ... .. ... .. ... .. ... .. .. ... .. ...
42, HowtoAssignaRange. .. .......... ... ... ... ... ... .....

ii

10
12
13

14
14
16
16
17
18
20
21

22
22
23
25
26
27
27
28
29
30



Table of contents

4.3. Why Ranges Beat Single-Hand Thinking . . . . . ... .................. 34
44. Rangevs.RangeEquity. . . . ... ... .. ... ... ... . . .. 0. 35
4.5. Range Morphology: The Four Shapes . . .. .. ... ... ..... .. ........ 36
4.6. A Worked Example: Assigning and NarrowingaRange . . . .. ... ... ... ... 37
47. PuttingIttoWork . . . . ... .. . 39
48. Summary . . . ... e 39

Part Il — The Mathematics of Poker 40
Equity, Outs, Pot Odds & Implied Odds 41
5.1. Equity: your shareofthepot. . . .. ... ... ... .. ... .. .. L. 41
52. Countingouts . . . ... ... .. .. 42
53. Theruleof2and4 . ... ... .. ... . .. .. .. ... 43
5.4. Potodds and the break-evencall . ... ... ... .. ... ... . ... . ... ... 44
55. Impliedodds. . . . .. ... .. .. 46
5.6. Reverseimpliedodds . . . . .. ... ... ... .. .. .. L 47
5.7. Equityrealization . . . . .. ... ... .. 48
5.8. Worked example 1: the flushdraw . . .. ... ... ... .. ... ... .. ....... 49
5.9. Worked example 2: open-ended straight draw, getting the right price . . . . ... .. 49
5.10. Worked example 3: set-mining . . . . .. ... ... Lo Lo oo 50
5.11. Worked example 4: bluff-catching withamadehand . . .. ... ... ... ... ... 51
5.12. Putting it together: the decisionsequence . . . ... .. ... ... ... .. .. ..., 52
513.Summary . . . ... 53
Expected Value and Decision-Making 54
6.1. What Expected Value Actually Means . . . .. ... ................... 54
6.2. TheEVofaCall . ... ... ... . .. . e 55
63. TheEVofaValueBet . .. ... ... .. ... .. .. ... .. ... .. .. ... .... 55
64. TheEVofaBluff ... ... .. ... .. .. ... .. ... .. ... .. 56
6.5. Comparing Candidate Linesby EV . . . . .. ... ... .. ... ... ... ..... 57
6.6. A Fully Worked ExampleHand . . . ... ... ... ... .. .. ... .. ....... 58
6.7. Process Over Results: The Mindset Shift . . . . ... ................... 60
6.8. Putting It Together . . .. ... ... .. ... .. ... .. .. .. . 61
Combinatorics & Blockers 62
7.1. The raw numbers: how many combosisahand? . . . . . ... .. ... ... ... .. 62
7.2. Card removal: the board and your hand delete combos . . . . .. ... ........ 63
7.3. Blockersand unblockers . . . . . ... ... ..o o 64
74. Aftully worked riverexample . . . .. ... ... Lo Lo 65
7.5. Counting a full range: a practical method . . . . ... ... .. ... .. .. ... .. 67
7.6. Blockersinotherspots . . .. ... ... ... .. .. ... L 68
7.7. Honest caveats: combos are a model, nota certainty . . . ... ... .......... 68
78, SUMMATY . . . . o oo 69

iii



Table of contents

8. MDF, Alpha & Optimal Bluffing Ratios

10.

11.

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.
8.8.
8.9.

The bluff that always works (and why defense exists) . . .. .. .. ... .......
Deriving MDFand alpha . . . ... ... ... ... ... .. ... .. . . ...
The MDF referencetable . . . . . . ... ... .. ... . .. ..
The other side of the coin: optimal value-to-bluff ratios . . . .. ... ... ... ...
Why earlier streets need morebluffs . . ... ..... .. ... .. ... .. .. ...,
Polarization, sizing, and how they lock together . . . ... ... ... .. .......
A fully worked riverexample . . . . . ... Lo L Lo
Practical caveatsand limits . . . . . . ... ... ... ... ... L 0oL
Summary . . ...

Variance, Standard Deviation & the Long Run

9.1.
9.2.
9.3.
94.
9.5.
9.6.
9.7.
9.8.
9.9.

What variance actuallyis . . . . . ... ... .. L L
Typical standard deviations: knowing the numbers . . . . ... .. ... ... .. ...
Why a winrate needs a giganticsample . . ... .. ... ... .. .. ... .. . ...
Confidence intervals: putting error barsonyourself . . . ... ... .. ... ... ..
Downswings: how deepand howlong . . . .. ......................
All-in EV: separating decisions from outcomes . . . . ... ... ... .. ... ...,
A fully worked hand: right play, wrongresult. . . . .. ... ... ... ... ....
The emotional cost, and why it demands bankroll discipline . . ... ... ... ...
The mindset that survives thelongrun . . ... ... ... ... ............

Part lll — Game-Theory-Optimal Foundations

What GTO Really Is: Nash, Indifference, Unexploitability

10.1.
10.2.
10.3.
10.4.
10.5.
10.6.
10.7.

Nash Equilibrium: A Strategy That Answers Itself . . . . ... ... ... ... ....
Unexploitable Does Not Mean Unbeatable . . . . . ... .................
The Indifference Principle: The Engine Under the Hood . . . . . ... ... ... ...
Mixed Strategies: Why the Same Hand Bets and Checks . . . . ... .. .. ... ..
Why GTO Is a Defensive Baseline . . . . .. ..... ... ... ...........
A Reality Check on Variance and Limits . . . .. ... ... ... ... .........
Summary . . . ...

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

11.1.
11.2.
11.3.
11.4.
11.5.
11.6.
11.7.
11.8.
11.9.

Position Is the Master Variable . . . . . .. ... ... ... .. ... .. .. ... ..
Raise-First-In (RFI) Ranges . . . ... ... ... .. ... .. ... .. .. .......
3-Betting: Linear vs. Polarized . . . . . . ... .. ... ... .. .. .. L.
Facing a 3-bet (astheOpener) . . . . .. ... ... ... ... ... ... ......
4-Betting, 5-Betting & Jamming . . . . . ... ... oo oo L
Flatting (Cold-Calling) Ranges . . . . .. ... ... .. ... .. ... .. .......
Big-Blind DefenseIsWide . . . . .. ... ... ... ... .. ... .. .. ... .. ..
TheSqueeze . . . . . . . . . . . e
A Fully Worked Example . . . . . ... ... ... .. ... . oo

11.10Putting It Together: A Reference Hierarchy . . .. .. ... .. ... ... .. .....

iv

70
70
71
72
72
74
75
76
77
78

79
79
80
80
82
83
84
85
86
87

89

90
90
91
92
93
94
95
96



Table of contents

12. Postflop I: C-Betting, Range & Nut Advantage, Board Texture 111
12.1. What a continuation betis actually for . . . . ... ... ... ... ... .. ... .. 111
12.2. Range advantage vsnutadvantage . . . . . .. ... ... ... .. 0oL 112
12.3. A taxonomy of board texture . . . . ... ... L Lo L L oL o 113
12.4. Two betting tools: range bets and polarized bets . . . . .. ... ............ 114
12.5. Building a checkingrange . . . .. ... ... ... ... .. . . o L 116
12.6. The structural asymmetries: position and raiser vscaller . . . . ... ... ... ... 116
12.7. Putting it together: c-bet strategy across textures . . . . . ... ... .. ... ..., 117
12.8. Continuation Betting in 3-Betand 4-BetPots . . . . . . . ... ... . ... ... ... 120
129.Summary . . . ... e 122

13. Postflop II: Turn & River, Polarization, Sizing & Overbets 123
13.1. Why later streets getmorepolar . . . . . . ... ... ... .. L L L oL 123
13.2. Turn barreling: which cardstofire . . . ... ... ... ... .. ... .. ..... 124
13.3. River value betting and bluff balance . . . . . ... ... ... .. ... .. .. ..... 126
13.4. Overbets: betting more thanthepot . . . .. ... ... ... .. ... .. .. ... ... 128
13.5. Bet-fold, bet-call, and river check-raises . . . ... ... ... ... ... ........ 129
13.6. A full multi-street worked example . . . . . ... ... ... o oo oL 130
13.7. Multiway Pots: Turnand River . . . . ... .. ... ... ... . ... ... . ... .. 132
13.8.Summary . . . . .. 134

14. Blockers, Bluff Selection & Equilibrium in Practice 135
14.1. What ablocker actuallyis . . . ... ... ... ... ... ... . ... .. . ... 135
14.2. Bluff selection: pick the busted hands that block value . . . . ... ... ... ... .. 136
14.3. Removal in calling decisions . . . . . . .. ... ... ... .. . o oo 137
14.4. Why solvers mix — and what it means foryou . ... ... ... ............ 138
14.5. Approximating GTO without a solver, inreal time . . . . . ... ... ... .. .. .. 139
14.6. A fullyworkedhand . . . .. ... ... ... .. o 141
14.7. Bringing ittogether . . . . . . . . ... .. L 143

15. Solvers: How They Work and How to Study With Them 144
15.1. What a solver actually computes . . . .. ... ... ... .. ... .. .. ... 144
15.2. Inputs: garbage in, garbageout . . . . ... ... . .o o o oL oL 145
15.3. Outputs: reading thematrix . . . . ... ... ... .. . L Lo oo 146
154. Thetools . . . . . . . . e 147
15.5. A worked example: reading a singleoutput . . . . ... ... .. o 000 L 148
15.6. How to study: extracting principles instead of memorizing outputs . . . . ... ... 149
15.7. Limitations: the perfect opponent who never showsup . . ... ... ... ... ... 149
15.8. A practical solver study workflow . . . . . ... ... ... . L o L o 150

IV. Part IV — Exploitative Play (Playing the Player) 152

16. From GTO to Exploitative: Finding and Attacking Imbalances 153
16.1. Why GTO Is the Baseline, Notthe Goal . . . . . .. ... ... ... ......... 153
16.2. The Exploit Framework: FourSteps . . . . . . ... ... ... .. ... .. .. ... ... 154



Table of contents

16.3. The Dominant PopulationLeak . . . . .. ... ... .. ... .. ... .. ..... 157
16.4. A Fully Worked Example . . . . . ... ... ... . . L 159
16.5. Bringing It Together . . . . . . . . ... .. .. .. .. L 160
. Player Typing: Nits, TAGs, LAGs, Stations, Maniacs 162
17.1. The two axes: tight/loose and passive/aggressive . . . ... ... ... .. ... ... 162
17.2. Identifying types live withina few orbits . . . .. . ... ... ... ... ... .... 164
17.3. The archetypesindepth . . . . ... ... ... ... ... .. ... .. .. ... ... 165
17.4. The distinction that matters most: recvs.reg . . . . . ... ... ... ... ..... 169
17.5. A worked example: typingonthefly . . . ... ... ... .. ... .. . 0 0L 170
17.6. Pullingittogether . . . . . ... ... ... ... . 171
. Population Tendencies: How Live & Online Pools Actually Play 172
18.1. Why Pools Deviate From Equilibrium . . . ... ... .................. 172
18.2. The Live Low/Mid-Stakes Pool ($1/2,$2/5) . . . . . . . . . . o o oo 173
18.3. The Online Micro/Low-StakesPool . . . . . . . . . . . . . . . . . i . 175
18.4. Reading the Stats: A Population HUD Primer . . . . . . ... ... ... ........ 176
18.5. Tournament Pools: ICM-Driven Tendencies . . . . . . ... ... ... ... ...... 177
18.6. How Tendencies Shift With Stakes . . . . . . . ... ... ... ... ... ....... 178
18.7. Worked Example: Same Hand, TwoPools . . . .. .. ... ... ............ 179
18.8. Putting It Together . . . . . ... ... ... ... .. ... . o 180
. HUD Stats & Online Reads 181
19.1. Whata HUD actuallyis . ... ... ... ... ... ... .. ... .. .. .. ..... 181
19.2. Thecorestats . . . . . . . . . . . . e 182
19.3. Sample size: which stats you can trust,andwhen . . . . . ... ... 00000 185
19.4. Turning each statintoanexploit. . . . .. ... ... ... ... . ... ... . ... 185
19.5. Popups, color-coding, andnotes . . . . . . .. ... .o L oL L o 187
19.6. Online timing tells . . . . .. ... ... ... .. . L 188
19.7. Information management while multitabling . . . . ... ... ... ... ... .. .. 188
19.8. Worked example: assemblingaread . . ... .. ... ... ... ... .. ...... 189
19.9.Summary . . . .. 191
. Exploitative Adjustments by Street & Situation 192
20.1. Reading the Player Type Quickly . . . .. ....... .. ... .. ......... 193
20.2. Preflop Exploits . . . . .. ... 193
203. FlopExploits . . . . . . ... e 196
20.4. Turn and River Exploits . . . . . ... ... ... .. .. . L o 198
20.5. A Fully Worked ExampleHand . . . . ... ... ... .. .. ... ... .. .. ..., 201
20.6. Quick-Reference Decision Guide . . . . . . . . . . . . ... ... ... ... 201
20.7.5UmMmary . . ... e 203

vi



V.

21.

22.

23.

24,

VL.

25.

Table of contents

Part V— Hand Reading

The Hand-Reading Method: Range Narrowing Street by Street

21.1. The Funnel: A Five-StepLoop . . . . . .. ... ... ... ... ... .......
21.2. Bayesian Updating in Plain Language . . . ... ... ... ...............
21.3. Setting the Prior: The Preflop Anchor . . . .. ... ... ... .. ... .. .. ....
21.4. The Three Filterson Every Street . . . . . .. ... ... ... ... ... .. .. ....
21.5. Weights, Not Justa Yes/No List . . . .. ... ... .. ... .. .. ... .. .. ....
21.6. A Complete Worked Hand . . . . ... ... ... ... ... .. .. ... . ..
21.7. The FunnelataGlance . . . . . .. . ... ... . ... . . . .
21.8. Building the Habit . . . . ... ... .. ... ... .. .. .. .. ... .. ... ..

Bet-Sizing & Timing as Information

22.1. Why sizing leaks informationatall . . . . ... ...... ... ... .. ... .. ..
22.2. Avocabulary ofsizes . . . ... ... ... L L
223. Timingtells . . . ... . . .. . e
22.4. Combining sizing + timing + therangeread . ... ... ... ... ... ... .. ...
225. Worked example . . ... ...
22.6. A short discipline forusing tells . . . . . . ... ... ... ... .. ... . ..
227.SUMMATY .« v . v v v vt e e e e e e e e e

Capped vs Uncapped Ranges & Range Morphology

23.1. What “Range Morphology” ActuallyMeans . . . . . ... ... ............
23.2. Capped vs Uncapped: Who Can Hold the Nuts? . . . ... ... ............
23.3. How Specific LinesCapaRange . .. ... ........................
23.4. The Payoff: Exploiting a Capped Opponent . . . . ... ... ... ... ... .....
23.5. Recognizing When Your Own Range Is Capped . . . . .. ... ..... ... ....
23.6. Worked Example: Capping, Then PunishingtheCap . . . ... ... .. ... ....
23.7. Putting It Together . . . .. ... ... .. ... .. ..

Advanced Hand Reading: Blockers, Node-Locking & Synthesis

24.1. From Single Hands to Weighted Ranges . . . . . .. ... ................
24.2. Blockers and Unblockers: The Heart of a ModernRead . . . . ... ... .......
24.3. Node-Locking: Reading by Forcing the Tree . . . . . . ... ... ............
24.4. The Synthesis: Building One Read From FiveInputs . . . . .. ... .. .. ... ...
24.5. Common Hand-Reading Errors . . . . ... ... ... .. .. ... .. ... .. ....
24.6. A Fully Worked Multi-Street Example . . . ... ... ....... . ... ... ...
24.7. Converting the Read to the Max-EV Action . . . . ... .................
24.8. Putting It Together . . . . . ... ... .. .. . .. ..

Part VI — The Psychological Game

Foundations of Poker Psychology
25.1. Poker as Repeated Decisions Under Uncertainty . . . ... ... ............
25.2. The Rational Brain and the Emotional Brain . . . . . . . ... ... ... ........

vii

204

205
205
206
207
207
209
209
212
212

214
214
215
217
219
220
221
222

223
223
224
224
226
228
228
230

231
231
232
233
234
235
235
238
239

240



26.

27.

28.

29.

Table of contents

25.3. Ego: The Most Expensive Thing attheTable . . . . . . ... ...............
25.4. A Worked Example: The Taleof TwoFolds . . . . ... ... ... .... ... ....
25.5. Detachment from Short-Term Results . . . . . ... ... .. ... .. .......
25.6. Confidence Versus Arrogance . . . . . .. ... .. ..
25.7. Focus, Presence, and Energy Management . . . . .. ... ... .............
25.8. The Psychological Profile of Long-Term Winners . . . . ... ... ... ... .....

The Psychology of Bluffing: Story, Credibility & Pressure

26.1. Why a Bluff Works: Where Fold Equity Comes From . . . . ... ... ... ... ...
26.2. Telling a Believable Story: The Consistent Line . . . ... ... ... ... ... ....
26.3. Choosing Your Victims: Who Can Fold, Who Never Will . . ... ... ... .....
26.4. Pressure, Fear, and Bet-Size: The Mechanics of Forcing Folds . . . . . ... ... ...
26.5. Semi-Bluffs vs. Pure Bluffs . . . . . . . .. . . ... ... o
26.6. Frequency vs. Perception: Balance and Exploitation . . . ... ... ... ... ....
26.7. The Disciplineto Give Up . . . . . . . .. ... . . .
26.8. Balancing Fear of Getting Caught Against Missing Value . . .. ... .. .. .. ...
26.9. Worked Example: Building and Reading a River Bluff . . . ... ... ... ... ...
26.10Summary . . ... e

Leveling, Metagame & Playing the Opponent’s Mind

27.1. The Levels of Thinking . . . . . ... ... ... ... ... .. ..............
27.2. Reading Your Opponent’sLevel . . . .. ... ... ... ... ... .. ...,
27.3. Over-Leveling: The Cardinal Sin . . . . . ... ... ........ ... .......
27.4. Under-Leveling and the Opposite Error . . . . .. ... ... ... .. .......
27.5. Metagame: The SessionasaSingleHand . . . .. ... .................
27.6. A Framework for Choosing the Right Level . . . . ... ... ... ... .. .. ....
27.7.5UMMATY . . . . . o e

Table Image & Weaponizing Reputation

28.1. How table image actually forms . . . . . .. ... ... ... ... ... .. ... ...
28.2. The two images and how eachonepays . . ... ... ... ...............
28.3. Dynamic image management . . . ... . ... ... .. ... .. 0.
28.4. Reading how they perceive you . . . . . . . ... ... ...
28.5. Speech and demeanor (live) . . . . . .. ... ... . L L o
28.6. Image online: notes, HUDs, and observed tendencies . . . ... ... .........
28.7. Worked example 1: spending anitimage . . ... ... .. ... ... ... .. ....
28.8. Worked example 2: cashingawildimage . .. ... ... ................
28.9.5UmMmary . . . ... .

Live Tells: Reading the Body and the Bet

29.1. The Two Pillars: Caroand Navarro . . . . . . . . .. ..o oo ..
29.2. Baselines First: The Foundation of EveryRead . . . . ... ... ... .........
29.3. A Field Guide toReliable Tells . . . . . . . . . . .. .. ... . e
29.4. Avoiding False Positives: The Discipline of Reading . . . . . ... ... ... .....
29.5. Controlling Your Own Tells . . . .. ... ... ... ... .. . ... .. . ...
29.6. Worked Example: Putting It Together . . . . . ... ... ... ... ... .. ....

viii

250
250
251
253
254
255
256
256
257
257
259

260
260
262
263
265
265
267
268

269
269
270
271
272
273
274
275
276
278



29.7.

Table of contents

Summary . . . ...

30. Tilt & the Inner Game: Protecting Your A-Game

31.

30.1.
30.2.
30.3.
30.4.
30.5.
30.6.
30.7.
30.8.
30.9.

The A/B/C-Game Model . . . . . . . . . . . . . e
The Seven Facesof Tilt . . . . . . . . . . . . . . e
The Cold Side: Fear and Scared Money . . . . . ... ... ... ...........
The Other Two Pillars: Motivation and Confidence . . . . . ... .. ... ... ....
Recognizing Your Triggers and Early Warning Signs . . . . . .. .... ... .....
In-the-Moment Recovery . . . . . ... ... ... .. ... . .
A Worked Example: Catching theSlide . ... ... ...................
Protecting Focus: Concentration Across Long Sessions . . . . . ... ... .......
Pre-Session Warmup . . . . . .. .. ... .

30.10Post-Session Review and the Cooldown . . . . . . . . . . . .. . . . .
30.11The Disciplineto Quit . . . . . ... ... ... . . L
30.12Building Long-Term Resilience . . . .. ... ... ... ... ... ... .. .. ....

Pressure, Fear & Exploiting Emotion

31.1.
31.2.
31.3.
31.4.
31.5.
31.6.
31.7.
31.8.
31.9.

Why Pressure Works: The Asymmetryof Pain . . . . ... ...............
The Tools of Pressure . . . . . . . . ... .. i i
ICM, the Bubble, and Engineered Fear . . . . . .. .. ... ... ... .. .. .....
Reading and Exploiting Scared Money . . . . . ... ... ... .. .........
The Psychology of the Big Bluff and the BigCall . . . . ... ... ... ........
Fearlessness vs. Recklessness . . . . ... ...... ... ... ... .. .....
Neutralizing YourOwnFear . . . . ... ... ... .. .. ... .. ... .. .. ... .
Worked Example: Engineering the Fold onthe Bubble . . . . .. ... ... ... ...
Summary . . . ...

VII. Part VIl — Tournaments

32. Tournament Fundamentals & Stage-by-Stage Strategy

33.

32.1.
32.2.
32.3.
32.4.
32.5.
32.6.
32.7.

ICM:
33.1.
33.2.
33.3.
33.4.
33.5.
33.6.

How a Tournament Is Structured . . . . . ... ... ... .. ... .. ... ...
Chip Utility: Why a Chip Won Is Worth Less Thana Chip Lost . . . . . ... ... ..
Stack-Size Categories and the M-Concept . . . . . ... .. ... ..... .. .....
Stageby Stage . . . . .. ...
A Worked Example: Reading theDial . . . ... .. ... ... .. ...........
The Tournament Mindset . . . . . ... .. ... ... . .. ... . ...
Summary . . ...

Bubbles, Pay Jumps & Final Tables

Why achipisnotadollar . ... ... ... ... ... .. ... .. ... .. .. ...,
What the Independent Chip Model actuallydoes . . . . .. ... ............
The risk premium: how ICM tightens yourranges . . . . . ... ... ... ... ...
Satellites: ICM takentotheextreme . . .. .. .. ... ... .. ... ... .....
Final-table ICM dynamics . . .. .. ... ... ... . ... . .. . ... ...
Puttingittogether . . . . . . .. ... . . L

ix

291
291
292
294
295
296
297
297
299
300
300
301
301

303
303
304
306
308
309
310
311
311
312

314

315
315
316
317
318
320
321
321



34.

35.

36.

Table of contents

Bounty & PKO Tournament Strategy

34.1. How bounty formatswork . . . . ... ... .. Lo oo
34.2. Bounty equity: a cash prize on every head youcover . . . . ... ... ... ... ...
34.3. Putting anumberonabounty . . . ... ... .. L oo o Lo
34.4. Cover versus covered: the asymmetry that decides everything . . . . ... ... ...
34.5. ICM in PKOs: how the format eases the pressure . . . . . .. .. ... ... .. ....
34.6. Stage-by-stage adjustments . . . . ... ... Lo L Lo
34.7. Commonmistakes . . . .. ... ... L o
34.8. Puttingittogether . . . . . ... . ... .. L

Short Stacks, Push/Fold & Re-Steal

35.1. Why short stacks play differently . . ... ... ... ... ... .. ... .. .. ...,
35.2. The fold-equitymath . . . . .. ... ... ... .. .. .
35.3. Nash push/foldranges . . . ... ... . ... ... ... .. .. .. ... .. .....
35.4. Open-shoving vs min-raising . . . . ... ... ... ... ... .. ... .. .. ...,
35.5. There-steal / 3-betjam . . . . . ... ... ... .. .. ... ..
35.6. Calling a shove, and how ICM tightensit . ... ... ... ... ............
35.7. Ante effectsonshovewidth . . .. ... ... .. .. ... .. .. .. ..o L.
35.8. A fully worked decision . . . .. ... ...
35.9.5ummary . . ...

Final-Table & Heads-Up Tournament Play

36.1. The chip is no longer king: ICM in plain language . . . ... ... ... ... .....
36.2. Reading the stack distribution . . . . . .. ... ... ... . o0 0L
36.3. Exploiting the fearful: where final-table moneyismade . . . . . ... ... ... ...
36.4. Ladder awareness and the pay-jumpmap . . . . ... ..... . ... ... .....
36.5. Deal-making: thebasics . . ... ... ... .. .. .. .. .. .. oL
36.6. Worked example: a medium-stack ICM decision . . . ... ... ............
36.7. Transitioning toheads-up . . . . .. ... ... ... ... o L oo
36.8.5ummary . . . ... e

VIIIL. Part VIl — Cash Games

37.

38.

Cash Strategy by Stack Depth

37.1. Why Depth Changes Everything: SPR and Implied Odds . . . . ... ... ... ...
37.2. The100bb Baseline . . . . . . . . . . .. . .. . e
37.3. Deep Stacks (200bb+): The Realm of Implied Odds . . . . ... ... ... .. ....
37.4. Short Stacks (~40bb): Simplify and Stack Off . . . . . ... ...... .. .. .....
37.5. A Worked Example at Three Depths . . . . . ... ... ... ... ... .. .. ....
37.6. Putting It Together: A Depth CheatSheet . . . . ... ... ... .. ... ... ....

Live Cash: Straddles, Deep Stacks & Loose-Passive Pools

38.1. The loose-passive pool and whyitprints . . . ... ... ...... ... ... ....
38.2. Straddles: how they reshapethegame . . . . . . ... ... ... ... ... ....
38.3. Deep and uncapped stacks . . . . ... ... L L o

333
333
334
335
336
337
338
339
339

341
341
342
343
346
346
348
349
350
351

352
352
354
355
356
356
357
359
362

363

364
364
365
366
367
369
370



39.

40.

41.

Table of contents

38.4. Multiway pots: the livedefault . . . ... ... ... ... .. ... .. ... .....
38.5. Worked example: a deep, straddled, multiwaypot . . . . .. ... ... . ... ....
38.6. Off the felt: rake, selection, tempo, etiquette . . . . . .. ... ... ... ... ...,
38.7.5ummary . . . ...

Online Cash: Multitabling, Fast-Fold & Reg Wars

39.1. The Online Environment Is Tougher . . . ... ... ... ... .. ... .. ....
39.2. Multitabling: Strategy and Information Management . . .. ... ...........
39.3. Fast-Fold / Zoom Pools . . . . . . . . . . . . . e
39.4. HUD-Driven Exploits . . . . .. . .. ... ... . .
39.5. Timing TellsOnline . . . . . .. ... ... ... .. ... . ... ... .. .. ... ..
39.6. Seat and Table Selection . . . ... ... ... .. ... . . L oo
39.7. Rake, Rakeback, and Volume . . . . . . . . . . . . e
39.8. Tracking Softwareand Study . . . ... ........ .. ... .. ... ...
39.9. The Solver-Heavy Meta — and How to KeepanEdge . ... ..............
39.10A Worked Example: Toggling Across Tables . . . . . ... ................
39.11Chapter Summary . . . . . . .. ...

Short-Handed & Heads-Up Cash

40.1. Why fewer players changes everything . . . . .. ... ... ...............
40.2. Six-max cash: the modernbaseline . . . . ... .............. ... .....
40.3. Four-max and three-max: the squeeze toward heads-up . . . . . ... ... ... ...
40.4. Heads-up cash: the purestgame . . ... ... ... .. ... ... . ..........
40.5. Fast reads and counter-adjustment . . . ... ... ... . Lo o L oo L
40.6. A fully worked heads-uphand . . . .. ... ... ... ... oo oo oL
40.7. Rake: the silent counterweight to “widen everything” . . . . .. ... ... ... ...
40.8. Variance and bankroll: the honestpart . . . . ... ........ .. ..... .. ...
40.9. Puttingittogether . . . . . ... ... ... o

. Part IX — Building the Player

A Study Methodology That Compounds

41.1. Why most studying fails . . . . . ... ... ... ... ... .. .. L.
41.2. Thecoreloop . . .. . . . . . . . e
41.3. Stage 1: Play withfocus . . . .. ... ... .. .. . L o
41.4. Stage 2: Markand collect . . . . . ... ... ... L
41.5. Stage 3: Reviewandsolve . . .. ... ... .. ... ... L o o
41.6. Stage 4: Extracta principle . . . . ... ... ... L L L
41.7.Stage 5: Drilltheleak . . . .. .. ... ... ... .. ...
41.8. Stage 6: Re-test and the role of spaced repetition . . . ... ... ... ... ... ...
41.9. Learning faster with otherpeople . . . . . . ... ... ... ... ... ... . ...
41.10A worked example: turning one hand into lasting skill . . . . . ... ... ... .. ..
41.11Building a sustainable weekly cadence . . . . .. ... ... ... .. 0 o 0oL
41.12Closing theloop . . . . . . . . .. L

xi

382
382
383
385
386
389
390
390
391
392
393
394

395
395
396
398
398
400
401
402
403
404

405



42.

43.

44,

45.

Table of contents

Bankroll Management & Risk of Ruin

42.1. What a bankroll actuallyis . . . . .. ... ... ... ... . . o
42.2. Risk of ruin, intuitively . . . . ... ... o o o
42 3. Recommended buy-insby format . . . . ... ... ... oo o o L oL
42.4. Movingupand movingdown . . . . .. ... L L L o Lo
42.5. Staking, backing, and sellingaction . . . . . ... ... ... ... .. .0 0 L.
42.6. The psychology of playing withinyourroll . . ... ... ... ... ..... .. ...
42.7.SUMMATY . . . o o e e

Game & Table Selection: The Edge Most Players Skip

43.1. Why “who” beats “how well” . . . . ... ... ... ... ... L
43.2. What a soft game actually lookslike . . . . ... ... ... ... .. .. ... .. ...
43.3. Finding the games: live . . . . . . ... ... .. ... L Lo o
43.4. Finding the games: online . . . . ... ... ... ... .. ... .. ... . ..
43.5. Seat selection: sit to the left of themoney . . .. ... ... ... .. ....... ...
43.6. Table-change discipline: stayorgo . . .. .. ... ... .. .. ... .. ... .....
43.7. Recognizing when YOU are the weakestplayer . . . . ... .. .............
43.8. Theeconomicsofrake . . . ... .. ... ... ... .. ..
43.9. Choosing the format and stake that maximize youredge . ... ... ... .. ... ..
43.10Stack size: buy into coverthemoney . . . . . ... ... . Lo L oL oL
43.11A worked example: selecting yournight . . . ... .. ... ... ... ... .. ...
43.12Summary: bethepredator . . . . .. .. ... L oo oo

Database Review, Note-Taking & Leak-Finding

441. Why review atall . . .. ... ... .. ... L
442. Thetools . . . . . . . . e e e e
44 3. Reading your own winrate: thetwolines . ... ... ... ... ... ... .. ...
44.4. The filters that find leaks . . . . . . . . . . . . . . . . . . o
445, Aworked review . . . . L. L e e e e
44.6. Fromdatatoastudyplan . ... ... ... .. ... . L o oo
44.7. Note-takingonopponents . . . . .. ... ... ... ... oo
44 8. The discipline of self-review . . . . . .. ... ... ... .. ... .. . . ...
449.5ummary . . . ... L e

The Structured Improvement Programme

45.1. The five phasesataglance . . . . .. .. ... ... ... .. ... .. .. . .. .. ...
45.2. Phase 0 — Setup and honestbaseline . . . . . ... ........ .. ..... .. ...
45.3. Phase 1 — Foundations: mathand preflop. . . . . . ... ............. ...
45.4. Phase 2 — The GTO postflop skeleton . . . . ... .. ... ... .. ........
45.5. Phase 3 — The exploitativelayer . . . . ... ... ... ... ... ... ... .. ...
45.6. Phase 4 — Deep work on your weak areas: hand reading and psychology . . .. ..
45.7. A worked example: one hand through the whole programme . ... ... ... ...
45.8. Phase 5 — Integration and maintenance . . . . . ... .. ... ... .. ........
45.9.5ummary . . . ...

Xii

416
416
418
419
421
423
424
425

427
427
428
429
429
430
431
431
432
433
433
434
435

436
436
437
437
438
442
443
444
444
445



X.

46.

47.

48.

49,

Table of contents

Part X — Drills, Quizzes & Reference 455
Hand-Reading Drills & Worked Examples 456
46.1. How touse thischapter . . . .. ... ... .. .. ... .. .. ... ... ... 456
46.2. How to gradeyourself . . . ... ... ... ... ... ... ... ... .. ... ... 457
46.3. Drill 1 — Online cash, a straightforward valuespot (IP) . . . . ... ... ... ... .. 458
46.4. Drill 2 — Live cash, the OOP barrel and a physicaltell . . . ... ... ... ...... 459
46.5. Drill 3 — Tournament, ICM and a capped river (OOP) . .. ... ... ........ 461
46.6. Drill 4 — Online MTT, the multiway cold-call runout (IP) . . . . . .. ... ... ... 463
46.7. Drill 5 — Live cash, reading a river donk-lead on a board-pairing card (IP), with a

timingread . . . . ... ... 465
46.8. Drill 6 — Online cash, blockers decide a thin hero-call (OOP) . . ... ... .. ... 467
46.9. Drill 7 — Online cash, a turn check-raise into a combo draw (IP) . . . . . .. ... .. 468
46.10Drill 8 — Online cash, you are the bettor: sizing a river bluff (IP) . ... .. ... .. 470
46.11Drill 9 — Live cash, a genuine multiway river decision (IP) . . . . ... ... ... .. 472
46.12Drill 10 — Online cash, a thin value bet against a capped range (OOP) . . .. .. .. 473
46.13Drill 11 — Tournament, short-stack push/fold on the money bubble (push/fold) . . 475
46.14Putting the method on rails: a reusable checklist . . . .. ..... ... ........ 477
46.15What the drillsareteaching . . . . . ... ... ... . ... ... ..o 0. 477
Self-Test Quizzes (with Answers) 479
47.1. Section A —Pot Odds and BasicMath . . . .. ... ... ... . ... ... . ... 479
47.2. Section B— MDF and Bluff-Catching . . ... ... ... .. .............. 480
47.3. Section C — Combinatorics . . . . . ... ... .. . L oo 480
47.4. Section D —Expected Value . . . . . ... ... ... .. Lo oo o 481
47.5.Section E—GTO Concepts . . . . . ... ... .. . . 481
47.6. Section F — Exploitative Adjustments and Hand Reading . . . . . .. ... ... ... 482
47.7. Section G — Psychology and ICM.. . . . . ... ... ... .. ............ 482
47.8. AnswerKey . . . . . .. e 483
47.9. A Fully Worked Example: Putting It Together . . . . . .. ... .. .. ...... ... 490
Reference: Preflop Charts, Pot-Odds & MDF Tables 492
48.1. 1. Preflop RFI (Raise-First-In) by position . . . ... ... ... ... ........ 492
482.2.3-Betguidance . . ... ... ... 494
48.3. 3. Blind defense (facingasteal) . . . . . ... .. ... ... ... .. . o L L. 494
48.4. 4. Nash push/fold summary (short stacks, <~15bb) . . .. ... .. ... ... ... 495
48.5.5. Pot odds — required equity . . . . . ... ... 496
48.6. 6. MDF & value-to-bluff ratios by betsize . . .. ... ... ... .. ..... .. ... 497
48.7. 7. Common bet-sizing guide . . . . . ... ... Lo Lo oo 498
48.8.8. Theruleof2and 4 . . . . ... ... ... .. . 498
48.9. 9. Worked example: tying it all together . . . . ... ... .. ...... ... .. ... 499
48.1010. One-page SUMmMATIY . . . . . v o v v vt v e e e 500
Glossary & Annotated Further Resources 502
49.1. How tousethisglossary . . . .. ... ... .. ... .. .. ... .. . . . ... 502
49.2. Theglossary, A=Z . . . . . . . . . e 502

xiii



XL

50.

Table of contents

49.3. A worked example: reading the glossary into adecision . . . . . ... ... ... ... 510
49.4. Annotated furtherresources . . . . . . . . . ... e 510
495. Aclosingword . . .. ... 513

Appendices 514
Calculations & Verification 515
Self-test . . . . . . e e e 515
50.1. Pot odds — required equity . . . ... .. ... ... ... 515
50.2. Minimum Defense Frequency (MDF) and alpha . . ... ... ... .......... 516
50.3. Polarized betting: value-to-bluff ratio and bluff frequency . . . . . .. ... ... ... 516
50.4. Drawingodds . . . ... .. ... 516
50.5. Combinatorics & blockers . . . . . . . . .. e 517
50.6. Variance, confidence & risk of ruin . . . . . . . . . . . . . e 517
50.7. ICM (Malmuth-Harville) . . .. .. ... .. ... . . . 518

Xiv



Preface

This book has one purpose: to take a player who knows the rules and turn them into a genuinely
competitive No-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 bleed money 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:

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

e Part II — The Mathematics 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.



How to use it

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

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

e 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.

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

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

e 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.

e 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 | — Foundations & Mindset



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 know which 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 speed within 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:

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

e Blinds never rise. The $2 big blind at noon is still the $2 big blind at midnight.

¢ You can leave whenever you want. Pick up your chips, cash out, go home. Your stack is your
money:.
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e 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 them all. 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 the whole 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: even when your whole stack is not at risk, near a pay jump a marginal
chip-EV gain can still be money-EV-negative. ICM pressure shapes every decision near a pay
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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 the wrong instincts: cash players gamble too much
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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e MTTs (Multi-Table Tournaments). Large fields (dozens to tens of thousands of entrants)
playing down to a single winner over many hours. Top-heavy payouts (the winner might 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.

e 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 the math. 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 20-25 No dealer; players shulffle, deal,

shuffle) and handle chips themselves

Live casino (dealer + 30-35 Best case live; a pro dealer and a

auto-shuffler) pre-shuffled second deck keep
play moving

Online, single table 60-100 Auto-dealing, betting timers

Online, multitabling (e.g., 4 250-400+ Linear scaling per table

tables)

Online, fast-fold pools (e.g., 200-250 per table You're moved to a new table the

Zoom-style) 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:

e 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%-+.

e 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.

e 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: how often 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, and whatever 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 rooms make money by taking a cut. How they take it differs by venue and quietly determines
whether a game is beatable at all.

e 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 “$504+$5” tournament rakes $5).

e 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.

Online pools are, on average, tougher and getting tougher: the best players multitable, 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) x (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:

e A small but real winrate is on the order of a few bb/100.

e A strong winrate at mid stakes might be 5-10 bb/100.

e 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 standard deviation in No-Limit Hold 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: ROl and ITM

For tournaments, two metrics matter:

e 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.

e 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.

10



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

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, bluffing more 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.

11



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

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 AAQ ¢, 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 AMQ ¢ 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:

e Early MTT, 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.

e 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.

12
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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.

1 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

e 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.

e 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.

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

e 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.

13



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

H]J Hijack Two seats right of the button

14
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Abbrev. Name Notes

CcO 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.

. 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.

. 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: K90
is a routine open on the button and a clear fold under the gun. The cards never changed; only
your seat did.

15
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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:

e Check — pass the action without betting, only legal when no bet faces you.

e Bet — put chips in when no one else has this street.

e Call — match the current bet.

e 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.

e 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.

1 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 are modern,
widely used baselines rather than laws; adjust to your opponents and the texture, but start here.

Preflop opening (the first raise into the pot):

16
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e Online cash: 2.0-2.5bb is standard. Smaller opens (2bb-2.3bb) are efficient because you risk
less to steal the blinds.

e 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.

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

e 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):

e In position: roughly 3x the original raise (e.g., vs a 2.5bb open, 3-bet to ~7.5bb).
e 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):

e 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.

e Big c-bet (66-75% pot): on wet, dynamic boards (e.g., ] 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 on A& 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:

effective stack remaining

PR =
5 size of the pot

SPR tells you how committed you are. Alow SPR (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  Top pair, overpairs, strong draws
shallow 3-bet pots)
4-6 (medium) 3-bet pots ~100bb Two pair+, strong top pairs
selectively
7+ (high) Single-raised pots ~100bb, Sets, nut flushes, the nuts; pairs

limped/flatted pots, deep stacks  play cautiously

@ Key idea

SPR is set the moment the flop is dealt, and it is largely decided preflop by how much went 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 and may 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 47 # . 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#44,6 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 (84674
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alongside the 94 ). 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 the CO’s range as sticky). The cutoff, with top pair top kicker and showdown value, checks
behind. Against a polarized range, one made up of strong value hands and busted draws with 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 AYK® for top pair top kicker; the big blind mucks and the cutoff
takes the 21.5bb pot.

1 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. In Hold’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 AKQ]JT  The unbeatable nut straight flush
2 Straight Flush 98765 Five suited in sequence

3 FourofaKind QQQQ3 “Quads”

4 Full House JJJ88 “Boat”; trips plus a pair
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2. Fundamentals Refresher: Position, Mechanics & Table Flow

Rank Hand Example  Notes

5 Flush AJ852 Five of one suit, not in sequence
6 Straight T9876 Five in sequence, mixed suits

7 Threeof aKind 777K 4 “Trips” or a “set”

8 Two Pair AA994

9 One Pair KKQ83

10 High Card A Q852  Nomade 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 can move into the genuinely hard and rewarding material: read-
ing hands and reading people.

21



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 that matters 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 every mistake.
Against an opponent who under-bluffs, or simply plays too honestly, a static equilibrium strategy
sits exactly at the game value: your bluff-catching frequency was set to make 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 third party rather than to you.
The MDF and value:bluff numbers below, and the worked 6-max example at the end of the chapter,
are exact heads-up and become approximations the moment 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:

e 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.

e 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.

e 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

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

pot

MDF = ————
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 the merged middle stripped out, while small bets come out more merged
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.

1 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:

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

e 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 the whole chapter, and the reason you cannot simply “always exploit.”
The moment 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 you misread
them and they were 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:

e 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.

o 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, repeated mistake, 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:

e 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.

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

e 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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3. The Two Pillars: GTO vs Exploitative

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.

A practical heuristic for live low-stakes and small online buy-ins: you will make most of your money
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.

. 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.

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.

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.

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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3. The Two Pillars: GTO vs Exploitative

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 AA&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 Q97 ¢ 3&5482%: 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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3. The Two Pillars: GTO vs Exploitative

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.

1 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 AMJ# 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 partners with 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 know about 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, A], 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.

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

e 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.

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

e 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. Itis 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:

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

e 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: AAK¥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: 796¥54. 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 and perhaps a hair more raw equity. This is exactly why 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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1 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)

Alinear (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)
and weak 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 capped when 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:

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

e The trash he opened with, weak suited gappers and offsuit junk, folds to the 3-bet.

e What remains is a condensed, mostly capped calling range: pairs roughly 22-J] (some might
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 49, an underpair to the queen. We are ahead of his many missed 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 and middle 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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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.

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

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

Compare. Whose range does this board favor, and where are the nut hands?

Act. Choose the bet size from the shapes, and the specific action from where 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?”

1 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 Il — The Mathematics of Poker
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5. Equity, Outs, Pot Odds & Implied Odds

If poker had a single beating heart, this would be it. Every decision you make, whether to fold, call,
raise, or bluff, ultimately reduces to a comparison between two numbers: how often you win the
pot, and what 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. S#8% vs. 74 6&) ~80%

Pair vs. one over, one under (8#8% vs. A®5&) ~70%

Pair vs. two overcards (“coin flip”, 8689 vs. A®¢K&) ~52-55%

Dominated ace (AMK® vs. AVQ®) ~70%
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Matchup Approx. equity of favorite
Two overcards vs. two undercards (AM] ¢ vs. 998&)  ~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&5d on K&8H2 ¢
Open-ended straight draw 8 TYO& on 847424

(OESD)

Gutshot (inside straight) 4 TY9& on 846M2& (need a?)
Two overcards 6 AMK® on79582¢

Pair to two pair or trips 5 AMT® on AV7&24 (2 aces: you

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

Set to full house or quads 7 5459 on K#5&29 (3 kings + 3
deuces for a full house + 1 five
for quads =7 outs)

Flush draw + OESD (“combo 15 JOTY on9¥3V¥2&

draw”)

Flush draw + gutshot 12 AW59 on K¥492& (any heart +
a3)

Flush draw + two overcards 15 AVK®Y on 8959¥2& (but see

note below)
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1 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 also make 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 cards may be filling someone’s full house. Always discount outs that hand
your opponent a bigger hand.

Two more discounting principles:

e 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.

e Overcard outs are soft. Those six “outs” when you hold AMK# 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:

e 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.

e 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:

e 18% to hit on the next single card (9 x 2), and
e 36% to hit by the river if you see both cards (9 x 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 x 4) — (outs — 8). A
15-out combo draw: 15 x 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 x4 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 x (amount won) — (1 — equity) x (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:

call B call
pot after your call  pot + bet + call

Required equity =

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 you must 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 in Worked 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%

1.5x pot (overbet) 1.67-to-1 ~37.5%

2x 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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1 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 x (pot + call + future winnings) > call

after villain’s bet

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:

e Stacks are deep: more money behind to win.
e 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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e Your opponent is loose or a calling station: they’ll pay off your value bet when you hit (more
on player types in the exploitative chapters).
e 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#4, T'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 15x your call as a minimum, and 20x + 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:

e 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.

e A pair with a weak kicker. A pair of nines with a weak kicker (T%9 ¢, 997 4) 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 AA9Y.

e Dominated draws. Q&9¢ on a J¥T&x board makes a straight with a K (9-T-]-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¢ ona TY]&Q ¢ board
makes the Q-high straight 8-9-T-]-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 so much more 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.

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

e 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 AV5% so much better than
A #5&? They have almost identical raw equity against most ranges. The difference is realization.
AW5% 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 847 & realize more equity than offsuit junk like K4 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 (K90, A40) realizes poorly because when it
pairs, it’s frequently second-best, which is a realization and a reverse-implied-odds problem
at once.

1 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#4 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 position with 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 4+ 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 x 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 flush well. 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#94 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 ] makes the nut straight (8
outs). You bet 2.5bb, button calls. Pot ~11bb.

Turn: 8¢ 7&2¥24 (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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Equity, one card to come. 8 x 2 ~ 16% (true ~17.4%).

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.

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 ]
completes a straight, probably not. Both the 6 and the ] 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.

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 a marginal 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 how much 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.

2.

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.

The implied-odds rule of thumb. You want to win roughly 15x your call (20x+ 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.

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 15x/20x rule
already bakes that in.

Decision. Call to set-mine when (a) effective stacks are deep enough (the ~15x-behind gate,
20x+ 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&6s / 49 /24 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 Ké&]J &, or a missed
straight draw such as T&9& or 7854 ). 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 2x-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 equity with the rule of 2 (one card) or rule of 4 (two cards), applying the big-draw

correction past ~8 outs.

Compute the required equity from pot odds: call + (pot after your call).

Compare. If your equity already exceeds the requirement, you have a profitable call on pot
odds alone, and should often consider raising instead.

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?

. Subtract reverse-implied odds. Could hitting your hand cost you a stack against something

better?

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

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.

1 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 functions without 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

e 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.

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

e The rule of 2 and rule of 4 turn outs into equity. Use x4 only when you are certain to see
both cards; otherwise use x2.

e 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%.

e 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.

e 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 = Z P(outcome;) x V(outcome,)

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:

e 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.

e Count only the money 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.

e 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 you win
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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:

EV,,,;, = (0.40 x 16) — (0.60 x 6)

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
x 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, and when he calls you are ahead
70%.

Break the tree into branches:

e Villain folds (50%): you win the 20bb pot. Value = +20bb.

e Villain calls and you win (50% x 70% = 35%): you win the 20bb pot plus his 15bb call =
+35bb.

e Villain calls and you lose (50% x 30% = 15%): you lose your 15bb bet = —15bb.
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EVier = (0.50 x 20) 4 (0.35 x 35) + (0.15 x —15)
EV,,, =10+ 12.25 — 2.25 = +20 bb
Compare that to checking and giving up, or checking to win 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:

EViusr = (Proia X pot) — (Poqy X bet)

C

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 x 12) — ((1— Pfold) x 8)
8 == 20 Pfold = Pfold - 040

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

bet

Breakeven fold % = ——
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:
heislaid 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 read must 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:

EVyyupp = (0.55 x 12) — (0.45 x 8) = 6.6 — 3.6 = +3.0bb
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 x 1 — 0.65 x 0.25in 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 x 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):

EV,00r ~ 0.20 x 30 = +6 bb

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

e Villain folds (45%): win 30bb now — +30bb.

e Villain calls (55%), then you hit on the river (20%): you win the 30bb pot plus his 20bb
call = +50bb. Combined probability 0.55 x 0.20 = 11%.

e Villain calls (55%), then you miss (80%): you lose your 20bb bet = -20bb. Combined
probability 0.55 x 0.80 = 44%.

EVemiviugs = (0.45 x 30) + (0.11 x 50) + (0.44 x —20)
EViemibiufs = 13.5+5.5—8.8 = +10.2bb

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 two ways to win. That edge is invisible to results-oriented thinking, where a missed
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 cutoft’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: 24. 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%, 34 ) 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):

EV.,; = (0.26 x 34) — (0.74 x 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 x 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) x (amount called)?

If you shove 76bb and get called 25% of the time, the bet adds 0.25 x 76 = 19bb of value. If you
bet 35bb and get called 60% of the time, it adds 0.60 x 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.

1 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% x 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 session where you made 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 for what the hand is worth. 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.

i Summary

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

e Compare your realistic lines and take the highest EV.

e A bluff’s breakeven fold frequency is bet / (bet + pot); bigger bets must work more
often.

e Implied odds can turn a draw that is priced out on raw pot odds into a profitable call.

e Judge decisions on the information you had, not the result. Catch yourself resulting.
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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, show how
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. AOK® and A ¢Ké&
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 x 6 = 78 combos and the 78 distinct unpaired hands supply 78 x 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 x 4 kings = 16

— offsuit portion 12 the suited ones removed

— suited portion 4 one per suit (AMK#S, AVK®Y,
A®Ke, ARKS)

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, AMK®), 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 AYK®¥: 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 x 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. The moment 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 AMK#, AMQM, 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 A8%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 x 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 x 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 x 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:

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

e When you call (as a bluff-catcher), you want to UNblock their bluffs. You want their bluff-
ing combinations as plentiful as possible, which means not holding the very cards they would
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 villains 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 villain would 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 showdown value
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#A9#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#49247%. The pot is roughly 11.5bb. BB
leads into you for 9bb, about 80% pot.

You hold AMQ ¢, 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#, 94, and 24, 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&, TA, 86 76 646 546 446 348 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 QAJ&, JATA TASH 8A7 M 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#] & now has to call a
big raise fearing exactly the nut flush you represent, and many 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. AMQ® 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¥YQW¥ 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¥QW¥ has noraise; 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.

1 Drill

Take the hand above. (a) Without your A4, list every nut-flush combo villain could hold
given the board (A # plus each remaining live spade). Count them. (Answer: the nine other
livespadesare QAN ,J&, TH 8A 74 646, 58 44 348 sothereare9nut-flush combos, the A #
paired with each.) (b) Confirm your A& removes all nine. (¢) 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&Qé has no profitable raise
and is reduced to a marginal bluff-catch, called or folded depending on villain’s bluff-to-value
ratio.)

66



7. Combinatorics & Blockers

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).

List the holdings in each bucket as hand classes (e.g., “sets: KK, 99, 44”).

Convert each class to a raw combo count using 16 / 12 / 4 / 6.

Subtract board removal: kill any combo using a card already on the board.

Subtract your blockers: kill any combo using a card in your hand.

Compare the surviving totals against the pot odds you're being laid.

SANRS LN N

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&AT#®, QA]J &, TA8AM 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:

o 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.

e 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 x 2 kings = 6 combos. The ace on the board is
not your blocker; your kings are.

e 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.

e 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.

1 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

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

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

e Block their value when you bet or raise; unblock their bluffs when you call.

e A card’s showdown value and its blocker value are separate currencies. Weigh both before
choosing call, fold, or raise.

e 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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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
you will understand why 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 from balance. 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.

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

Expected value of the bluff:

EV = (0.70 x 100) + (0.30 x —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 = 440, 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

MDEF 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 potbe P and the bet be B. The bettor risks B to win P. If the defender folds with probability
f and continues with probability (1 — f), the EV of a pure bluff is:

EViyusr=fxP + (1—f) x(=B)

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

fxP=(1—f)xB

fP=B— fB

f(P+B)=B
B

'=57B

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

B
o=
P+ B

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

P
P+ B

MDF =1—a=

Notice the symmetry: alpha is the fraction you may fold, MDF is the fraction you must 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:

100 100
=—=0. MDF = — =0.
=550 0.50, 200 0.50
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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 x 100) + (0.50 x —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 (x pot) Alpha (may fold) MDF (must defend)

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

Read it like this: against a half-pot bet you must continue with 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 down with 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.
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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:

B B

ity needed = -
cquityneeded = 5 BB~ P 1 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:

B

bluff share = PioB

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 potbet thatis 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:

100 100 1
luff share = —— = — = —
Pluff share = 4G5 200 ~ 300 ~ 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 (x pot) Bluff share of range Value : Bluff

0.33x 20% 4:1
0.50x 25% 3:1
0.66x 28.5% ~25:1
0.75x% 30% ~23:1
1.00x (pot) 33% 2:1
1.50x 37.5% ~1.7:1
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River bet (x pot) Bluff share of range Value : Bluff

2.00x 40% 15:1
3.00x 43% ~13:1

The pattern: the bigger you bet, the more bluffs you are entitled to. An overbet of 2x 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. Now walk backward, retiring
roughly half your bluffs each street while the value bets persist:

e River — 2 value : 1 bluff, about one-third bluffs.

e 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.

e 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 exact1: 2
bluff:value (2 value : 1 bluff) on the river. Those decimals are model-dependent and themselves
approximate; whatis solid is the direction —bluff-heavy early, value-heavy late —not any particular
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 (M DF = 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 range wants to charge the maximum and can afford the extra bluffs. Medium-strength
hands, your bluff-catchers and thin value, prefer small sizings or checks, because they want 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:

e 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.

e 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%924  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. A pot-sized river bet wants 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:

60
604+ 60

MDF = 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 x 60 — 0.30 x 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

MDF and optimal ratios describe a robust, hard-to-exploit baseline, the benchmark that stops
you folding too often. MDF approximates the GTO (game-theory-optimal) defense frequency
on the river against a polar bettor who can bluff with 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
the moment 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:

e 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 who would have raised earlier with strong hands, or aboard where
few bluffs are even possible), strict MDF over-defends. You may fold more than MDF against
opponents who structurally can’t have enough bluffs.

e 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.)

e 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.

e 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.

1 Drill

For each bet size below, state (a) alpha, (b) MDEF, 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 (0.5x)

2. Three-quarter pot (0.75x)
3. Pot (1.0x)

4. Double pot (2.0x)

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

e 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.

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

e 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).

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

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

e 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 nit who over-folds), abandon the chart and exploit, then return to the baseline
when the read runs out.
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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 how well 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:

e 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.

e 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

Your winrate tells you how much you make. Your standard deviation tells you how much 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 humbers

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:

o A tight, straightforward player might run around 75-85 bb /100 of standard deviation.
e A typical solid regular sits around 85-100 bb/100.
o Aloose, 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
good working number. Full-ring (9-handed) games run lower, often 65-85bb/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, and many 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 5bb/100 winner with a standard deviation 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 x 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 x \/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:

100
SD of measured winrate = —— 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 3.2bb/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 deviation wide, 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 410 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 4-1.0 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:

e 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.

e Two SD (~95%): 6 + 2 x 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 of winning 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 true winrate 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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e You should not radically overhaul a winning strategy because of a bad week, nor crown your-
self a genius after a good month.

e You should treat your tracker’s winrate as a moving estimate with error bars, not a verdict.

e You should keep studying regardless of short-term results, because the results are too noisy
to be your teacher on their own.

i 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 SD? / (2 x winrate). For our 100 bb/100, 5 bb/100 winner thatis 100? / (2 x 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 happen multiple 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 no winrate to anchor the bound, that SD? / (2 x 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 how well 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’em Manager, 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.

e 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.

e 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 the moment 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 x 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.
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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 resulit

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 ¢ 3A9¥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, AK with 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 x 201.5 — 100 ~ —15.4bb. Blend the branches: 0.10 x 25.5 + 0.90 x
(—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, and AKs against QQ is a hair under a coin flip at about 46% (A #K# vs Q¥Q ¢
runs ~ 46.3%), a few points higher than your equity against the whole range. So the EV line credits
you 0.46 x (final pot), regardless of the board. With about 201.5bb in the middle (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 played well,
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 #389¥2& owes you nothing this hand; the math owes you over ten
thousand hands.

1 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 decision without 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 go much deeper on this
in the tilt and mental-game chapters.)

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

Everything above is math, but the reason the math matters ishuman. Variance is notjust 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,
variance will 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:

e Downswings of many buy-ins are not tail risks; they are expected events for everyone.

e 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.

e 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 2040 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, the winning relationship with 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 is measured 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 are weather, 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.

1 Summary

e Edge grows with N while luck grows with \/N, so confirming a cash winrate takes on

the order of a million hands.
e A 95% error bar on your winrate is roughly 2 x (SD / \/N ) bb/100, and early samples

routinely straddle zero.
e 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.

e Theall-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.

e Bankroll requirements track your variance, buying your edge enough hands to show

up.

88




Part lll.

Part lll — Game-Theory-Optimal
Foundations

89



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.

We will 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 ltself

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
on when 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
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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.

o If they call, they win 150bb when you are bluffing (probability (b)) and lose 50bb when you
are value betting (probability (1-b)).
o If they fold, they win 0.

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

BV, = b- (150) — (1) - (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 Obb 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 ~25:1 ~28.6%

3/4 pot ~233:1 ~30%

Full pot 2:1 ~33%

2x pot (overbet) ~15:1 ~40%

These are river approximations for a polarized range (one made 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 you will 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. A mixed
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 equilibrium whenever 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#
ona 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 of weak holdings), and a sharp opponent will bet you off the pot whenever you check.
By checking A # 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.

A natural objection: “If betting and checking are exactly equal EV, why bother mixing? Why not 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:

e 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.

e 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.

e 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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1 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 AMQ®S on Q ®792& 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

e 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.

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

e 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).

e 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.

e 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 (bigblind). 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, L], 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&] # 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

e 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.

e 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.

e 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:

o 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 (A20+ in many solutions), K90+, Q90+,
J90, T90

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.

1 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 is messier 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
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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.

Q 9 8 7 6 5 4 3 2

RS
"R W | R
R A
R R |
R R R | -

~ A

NWhTANT®O S~ R
~ A

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).

T AR”AAIAAAAR
AAARAAAA|O
AARARRAA A
AAARAAAA|H

T AR”AARAAA|C

AAARAARAARAAA|®

AAA”AARAAR A A|
AARART T IAIA|S
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CO open (6-max, ~27%). The middle 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 QJ 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 -

O 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 grid works out to roughly 27% of all combinations once the r mixes are weighted, 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:

e 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.

e UTG+1 (~12-14%): seven behind, a touch wider now that one early seat sits behind you
instead of in front.

o UTG+2 (~13-16%): six behind, wider still but a hair tighter than a 6-max UTG.

o 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, BIN 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-max UTG, the lojack plays the 6-max UTG 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 can wake up with a premium,
so light 3-bets get punished more often, squeezes run into more 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:

e 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.

e 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 the CO opens and you are on the BTN with K¥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 equity with position. If instead you held A #5# (a nutblocker, decent equity when
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 Kb5s as blocker bluffs at the bottom;
and the broadways, connectors, and medium pairs in the middle go into the flatting range.

Here is that BTN polar 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 KQJ T 9 8 7 6
A VVVCCCCCCBBGB B
K VV CCCCCZCCB

Q CCvVvcCcccoc :

J] CC. vV CCcCCcC

T C - .. Cc Cc C -

9 . .. CcC C C -

8 .. C C C -

7 . C C C -

6 . C C C

5 . Cc C

4 . C -
3 . C -
2 . C

(J] 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

e 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.

e 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.

e 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 often must a 3-bet bluff work? 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 0pen + 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 A5s make 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#4 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)

You opened, someone 3-bet, and now you have three choices: fold, flat (call the 3-bet), or 4-bet. This
is a high-frequency core decision, since every wide RFI guarantees you will 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 flop well and would hate to be 4-bet off their equity, rather than collapsing into pure
4-bet-or-fold:

e Pocket pairs that flop sets: roughly 22-J], calling cheaply to set-mine against a 3-bet range
that has already capped itself (the biggest pairs mix in some 4-bets instead).

e 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.

e 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, with AQs 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 J] 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, A50), 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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e 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.

e Suited broadways that dominate and are dominated: AJs, ATs, KJs, KTs, QJs, JTs

e KQo, AQo, AJo type hands that prefer to keep the pot small

e Suited connectors T9s-65s for their postflop playability

Cold-calling out of position (in the blinds or sandwiched between players) 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 (you would 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 4 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 K80, Q90, J80, and 84s, the offsuit and weak-suited hands that
still flop enough equity to justify the price. The truly trashy stuff (K4o, Q60, J70, 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 standard way to anchor “how much of my range must continue” to a number: minimum
defense frequency (MDF) and its complement alpha. MDF = pot / (pot + bet) is the fraction the
tield 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 atleast 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 and most 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. Defense width 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 XK QJ T 9 8 7 6 5 4 3 2
A3 3 3 Cc CCcCcCc<cCc3 3 3 C
K 3 3. ¢ ¢ C CCCZCZCOCOZcCc
Q ¢ ¢ 3 CCcCcccccccc
J ¢ C C 3 C C C C C C C .
T ¢ ¢ ¢ C CcCccccc .-

9 ¢ ¢ C CcCcccccc -
8§ ¢ ¢ . C CCCCCCCcC
7 - - - -+ C C C C cC
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AKQJ T 9 8 7

6
C

ENONeRI
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N Wk T o
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Read the offsuit boundary off the lower-left triangle: K80, Q90, J8o defend while K40, Q6o, ]J70
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—-Ab5s, the visible wheel-ace 3-bets in the grid, with A2s
mixing mostly call, some Kxs and suited connectors) at the bottom. The middle (broadways, suited
gappers, small and medium pairs) goes into the wide flat. The 3-bet must 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:

e 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.

e 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.

e 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.

1 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 A5® 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.

e 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.

e 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.

e When everyone folds, you scoop the dead money immediately, the primary way this hand
profits.

e When you do get called or 4-bet, AA5 4 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#4 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 the multiway 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, very wide by the BTN. Never
limp.

One raise in front, you're in position: polarized 3-bet (value plus blocker bluffs), or flat
your medium hands, or fold the rest.

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.

Raise plus caller(s): consider the polarized squeeze, sized up for the dead money:.

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.

Facing a 4-bet: narrow to value (QQ+, AK) plus a sprinkle of A5s-type bluffs; everything in
between folds.

. 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 some mix 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 Q4#8%4 ¢ and the 746 ¢ 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 J9T&
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 we measure 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:

e On AAKW¥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.

e On 695944, 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 a2 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

average.

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 4, J&T&8V), a slight equity edge does not
license frequent betting, and you check a large share of your range despite being ahead on

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 Connected (TY9484¢)
(KA7924¢)

Suitedness Rainbow (three suits) Monotone (one suit)

Pairing Unpaired Paired (8#48¥34¢)

High vs low Ace/King-high Low (664924¢)

Static vs dynamic Static (AMKY24¢) Dynamic (JéeT&8¥)

Connected boards hit
the caller’s range and
create draws

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

Paired boards reduce
the number of value
combos and shift nut
advantage

High cards favor the
preflop raiser; low cards
favor the caller

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:
KA7926¢, AAMBV3¢, QMQV4e. A wet board is full of draws: 9V8V7 A, J&T&5¢, QV]VIV
(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 AMK¥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&8W¥, an overpair can be behind by the river an enormous fraction of the time,
because so many 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%24# 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 KAK¥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:

e You have a clear range advantage, so even your weak hands have decent equity and prefer to
bet.

e The board is static and/or dry, so a small bet is enough; you are not trying to charge draws
that do not exist.

e 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.

e 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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AMKV44 as the preflop raiser is the textbook range-bet spot: bet 33% with nearly your whole
range. So is K&792¢, QAJ¥44 from the button, and most ace-high and king-high dry flops
where you hold the high-card advantage.

1 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 is minimum defence frequency (MDF): to stop a bettor from auto-
profiting with any two cards, you must continue with atleast p / (p + b) of your range, where
p is the pot and b is the bet. Versus a 33%-pot bet thatis 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: an MDF 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:

e The board gives you a nut advantage specifically, justifying a size that threatens stacks.

e 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.

e 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:

e 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
AMKY44 you can check back a slice of your AA/KK/AK to protect your check-backs and
let the big blind catch up.

e 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.

e 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. OOP must 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
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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. AAKV¥44¢ (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. KA792¢ (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 4. A small flush-draw wrinkle. 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. JTH8Y (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¥44 (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-bluff with backdoor equity. Stubbornly c-betting
AA here is how good players lose stacks.

6. KAKVY3 ¢ (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 AM#Ké 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.

e If called and the turn is the Q (nut straight), we have improved to the nuts and bet again for
stacks.

e Ifthe turnisablank 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.

o 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 can make 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.

1 Drill

For each flop below, as the in-position preflop raiser, label it on all five texture axes, state who
has the range advantage and who has the nut advantage, and pick a primary tool: small range
bet, large polarized bet, or check most of the range:

1. AMJw4e
2. 9¥8V7 4
3. QAQV5 ¢
4. 796924
5. KVQW] &

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 796¥24& (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 695%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
one dominant lever: the stack-to-pot ratio (SPR) collapses, where SPRis 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#54, 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

A 4-bet potis a different animal. So much has 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 AW A&k on Q47 #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 so much 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.
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12.9. Summary

e A c-bet must do at least one real job: value, denial, fold equity, or range protection. “I raised
preflop” is not a job.

e 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.

e 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.

e 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.

e Build checking ranges with a backbone of strong hands so your checks are not defenceless.
e 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.

o 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 and mistakes 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
becomes more extreme. Flop play is broad and merged; 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 a merged range. The polarity holds most sharply
once both ranges have narrowed.

@ Key idea

Bet sizing tracks range shape, and range shape gets more 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 separates winning
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

e Overcards that hit the preflop aggressor’s range. You raised preflop and c-bet K&792 4.
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 ] sit below the A and the K on this K&7%2 ® A& board, pairing one of them makes
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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e 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 4. 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.

e 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

e Low cards that connect with a caller’s range. On K&7%24¢, 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.

e Cards that bring in the obvious draw your opponent was calling with. If the flush gets
there and e 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:

e 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.

e Smaller turn bets (33-50%) when ranges are still close and you're betting a merged-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 potis 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:

e 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 to medium, since you are attacking a weak 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).

e 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
that makes 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.

e 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 from weak players are usually merged, a just-made pair or a draw wanting
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.

e On a dry, bricked board, top pair good kicker is often a clear three-street value hand.
e 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 (~243% 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:

e 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.

e 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.

1 Drill

Board runs out KAQW¥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. AA5¢ is ace-high (A-K-Q-7-5), and that beats every busted draw and
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air hand in his range. J9T% is only king-high (K-Q-J-T-7, no straight); ]9 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

e Polarized rivers where you have represented the nuts all along and he holds a band of one-
pair bluff-catchers.

e 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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o 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 a merged range. The overbet is a polar weapon. 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, defend with your best bluff-catchers biased by blockers: continue with 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:

e 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.

e 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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e 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.

e 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: KA792¢ (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¥245&, 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: 36 (board KA7¥245&34). 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.

e 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.

e 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.

e 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
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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:

e 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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e Your bluffing frequency collapses. A bluff into one player needs one fold. A bluff into two
needs two folds at once, and fold frequencies multiply. 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 x 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 hands win
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: defend MDF yourself or he profits. With multiple
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:

e 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.

e 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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1 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¥YT®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 the more of them that call your bets, the more likely one holds exactly that.
Does A # Q & beat multiple continuing ranges? It beats one pair, but two callers peeling a big
bet on AVT ®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 AAQ®# 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

e 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.

e 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).

e 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).

e Overbet when you have a nut advantage and your opponent is capped, never with a merged
range. The overbet charges his cap the maximum and lets you bluff more often at the same
indistinguishable size.

e 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.

e The river check-raise is the highest-pressure polar play: devastating when balanced with
blocker bluffs, worthless when face-up for value only.

e 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.

o All of this is heads-up. Multiway, tighten your value, cut your bluffs, and overbet far less
often.
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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 resolving mixed 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:

e 6 combinations of any given pocket pair (e.g., the 6 ways to make 77: 7974, 797 ¢, 797 &,
TR74,707%, 7678),

e 16 combinations of any unpaired hand (e.g., 16 ways to make AK),

e of which 4 are suited (AMKSM, AVKY, A¢K®, AdKH) 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.

e 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.

e When you bluff-catch (call to beat a bluff), you want 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: KAQA7¥4424M. 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
KAQA7¥44, 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
ANJV None (ace-high, will Holds the A &, blocks Best bluff
lose at showdown) villain’s nut flush (the
top of their calling
range)
JeT& None (jack-high) Blocks no spade andno  Mediocre bluff

value; it was an
open-ended straight
draw (8 outs, any 9 or
A) that bricked
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Hand Showdown value Blocker quality Verdict
8¥8 e Some (a small pair that  Blocks nothing relevant ~ Check (it can win
beats pure air) unimproved)

A M]9 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 that missed 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.)

No showdown value + blocks some value.

No showdown value + no relevant blockers.

Marginal showdown value. Usually a check rather than a bluff.

Hands that block villain’s folding range. Actively bad bluffs: you make it more likely they
hold a calling hand.

G LN

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&542 ¢, 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.

e If you hold the K&, you block the nut flush itself: with the A& on the board, the best possible
flush is Ké-high, so holding the K& removes every nut-flush combo from villain’s range. That
strips out the strongest part of their value, so calling looks much better.

e 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#] ® 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#] ¢ bets
barely matters; what protects you is that your river bets as a whole stay roughly balanced.

1 Drill

Take a single river spot in a solver (or a trainer like GTO Wizard). 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 about which quantity this is, because three closely related numbers get conflated. MDF, the
minimum-defense frequency, governs the defender’s defense (call-or-raise) frequency, ﬁPB, which
is 50% versus a pot bet. Its arithmetic complement, o« = 1 — MDF = %5 (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 W%B 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:

bet size B

bluff fraction = -
W TACtOn = 4 et size + pot + betsize 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% ~23:1

Pot ~33% ~2:1

2x pot (overbet) ~40% ~15:1

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 &
bluff fraction, which gives 6 x 3 = 2 and silently under-bluffs you to 25% of your range instead of
33%. The correct conversion is bluffs = value x ﬁ ; for apotbet f = %, so bluffs = value x %) 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:

e 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.

e 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.

e 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 % of your range, about
50% versus a pot bet and ~33% versus a half-pot bet (equivalently, you must 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

Treating MDF as an obligation to call. MDF is the maximum 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

When your heuristics or memory say “this is a mixed spot,” donot randomize. Break the tie toward
whatever exploits the player in front of you. Concretely:

e Villain folds too much to river bets — resolve toward bluffing the mixed candidates.

e Villain calls too much (a “station”) — resolve toward checking bluffs and thin-value betting
instead.

e Villain over-bluffs — resolve toward calling the mixed bluff-catchers.

e 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 AYQé.
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 draw of 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: 59. 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%24  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:

e Value that beats me. A made 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.

o 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.

o 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% price make calling correct only when 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 actually make 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. 1 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 villains
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 widely misused. Players memorize 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 than my current mix, weighted by how likely the game was to reach this point? That weighted
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:

e 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.

e 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.

e 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
K90 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 you will never be asked. Spend more
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:

e Action frequencies. For each hand, how often it takes each action. Usually shown asa 13x13
hand grid colored by action; a glance tells you the shape of the strategy (which hands bet,
which check, how polarized it is).

e 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.

e 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).

e 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.

e Range breakdowns / made-hand categories. How much 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:

e 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.

e GTO Wizard. A cloud/browser-based platform with 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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e Simple Postflop. An older, more approachable postflop solver; lighter on features than Pio
but historically a gentler on-ramp and cheaper.

e 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 34+ 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 Chip Model 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:

e 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.

e 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”: BTN bets almost everything
cheaply because BB cannot fight back hard.

e Hand by hand: AMQ® bets near 100% (value, building a pot). 848 # (an underpair to the
queen) bets often for thin value and protection. Ké&J& (overcards plus backdoors) bets as a
semi-bluff at high frequency. 54 # 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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1 Drill

Take three flops of contrasting texture: A8 #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 cannot memorize 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.
2.

Who has the range advantage? Whose range has more equity on this texture overall?

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.
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.

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, and why. 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

Use GTO as your default and baseline: a sound, unexploitable strategy you fall back on when
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.

a7

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.

i Summary

e A solver approximates a Nash equilibrium: the unexploitable strategy for the exact spot
you define, assuming the opponent is also perfect.

e Its answer is only as good as your inputs: ranges, board, stacks, the bet-size tree, and
rake.

e 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.

e GTOis 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)
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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.

GTOis a defensive strategy. It guarantees you cannot be beaten in the long run, but it does not try to
win as much as possible, because it assumes your opponent also plays perfectly. Real opponents do
not. They overfold the turn, call too wide preflop, never bluff the river, limp when 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
you what a mistake is: you cannot recognize an imbalance without 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?

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.

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.”

. 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:

e 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 one more input.
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A note 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 blufft’s expected value is:

EViyugg=f>xp—(1—=f)xb

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 Steal more, barrel more, value bet thin; bet for them

much)

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

7

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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1 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:

o Preflop and flop bets are small relative to the dream of 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.

e 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:

e 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.

o 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:

e 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.

e Size up your turn and river bluffs only when