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Before We Begin

This is not a strategy book.

This is an attempt to explain a single concept that has been

famous for seventy years and that almost no one understands.

The concept is named after the man who proved it. His name
was John Nash. He did the proof when he was twenty-one years
old, in a Princeton dormitory, working on a problem nobody had

thought to solve. The proof took two pages.

Two pages. And a Nobel Prize forty-five years later. And an
entire field of strategic thought rebuilt around what those two

pages showed.

You may know his name from the movie. The movie is mostly
about his schizophrenia. The mathematics is treated as background.
The mathematics is what you are going to think about now,

because the mathematics is what you are missing.

Most poker players have heard of Nash. Most cannot tell you

what it is.
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They have a vague impression. Something about computers.
Something about playing perfectly. Something about being

unexploitable. The impression is not wrong. It is also not the thing.

The thing is stranger and more interesting than the impression.
It will take a while to get to. We are going to walk slowly. Take

your time.

B

beyondrange.org



Part One: The Concept

One

Imagine two people sitting across from each other at a small table.
Each has a single decision to make. The decision each of them

makes affects what the other one gets.

This is the entire setup. Two people. Two decisions. Each

decision matters because of the other one.

Most situations in life have this structure, if you look. The
price you set for what you sell affects how your competitor prices.
The opening you choose in a chess game depends on what they
might play in response. The contract you sign depends on what the
other party will accept. The way you treat your spouse this evening
depends, in part, on how they treated you this morning, which
depended on how you treated them last night.

Almost nothing important happens in isolation. Almost
everything happens in this small frame. Two people. Two

decisions. Each one shaping the other.
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When two decisions shape each other, a question arises that
does not arise when you are alone. Alone, you ask: what is the best
thing for me to do? With another person, the question becomes:
what is the best thing for me to do, given what they are doing,

given what they will do in response to what I do?

This is harder than it sounds. The answer to the question loops.
Your best move depends on their best move depends on your best
move depends on their best move. There is no obvious place to

start.

For most of human history, this was treated as a kind of
unsolvable problem. People reasoned about it, but informally.
Some were better at it than others. The best ones got called wise, or

canny, or shrewd.

Then, in 1950, a young man named John Nash sat down and
proved that the loop has a stopping point. There is always at least
one place where the looping resolves. He gave it a name. The name

was equilibrium.

Two

Imagine the simplest possible version of this. Two children playing

rock paper scissors.

Each child can throw rock, paper, or scissors. Rock beats
scissors. Scissors beats paper. Paper beats rock. If both throw the

same thing, it is a tie.
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Each child wants to win. Each child can choose any of the

three.
Now ask yourself: what is the right move?

Pause and notice that the question is not really answerable.
Because if you say "throw rock," the moment your opponent
figures out that this is your move, they will throw paper. You have

lost. So rock is not the right move.

If you say "throw paper,” the moment your opponent figures it

out, they throw scissors. You lose again.
The same problem with scissors.

Every single fixed move is not the right move, because every
fixed move can be beaten by an opponent who knows what you

will do.
So what is left?

Mixing. Throwing each of the three options some of the time.
Throwing them randomly so the opponent cannot predict which

one is coming.

But how often should you throw each one? If you throw rock
more often than paper or scissors, your opponent will notice, and

start throwing paper more. So you cannot tilt toward rock.
The same with paper. The same with scissors.

The only configuration that survives this analysis is throwing
each one exactly one third of the time, in a random order, with no

pattern.

6

beyondrange.org



This is the equilibrium of rock paper scissors. One third, one
third, one third. Random.

If you are at this configuration, your opponent has no exploit
available against you. They cannot adjust to beat you, because

there is no pattern to adjust to. You are unexploitable.

This is what equilibrium means in its simplest form. The

strategy you cannot be punished for using.

It is also, you should notice, not a strategy that wins. Against
an opponent also playing the equilibrium, you tie. Half wins, half
losses, infinite tied games. The equilibrium is not the best strategy.

It is the strategy that cannot be beaten.

This distinction is crucial. We will come back to it.

Three

Now extend the example. Two children, but now they are not
playing rock paper scissors. They are playing a more complicated
game where each has many possible moves and the payoffs are

different for each combination.

Maybe one of them is willing to lose more on a particular move
than another move. Maybe winning some combinations is worth

more than winning others. The structure is more textured.

Nash's contribution was this: he showed that no matter how
complicated the game gets, no matter how many moves each
player has, no matter how the payoffs are structured, there is
always at least one configuration where neither player can improve
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their outcome by changing what they are doing, given what the

other one is doing.
Read that again, slowly.

Neither player can improve their outcome by changing what

they are doing, given what the other one is doing.

This is Nash equilibrium. A configuration where everyone is

doing their best given everyone else's best.

Notice what this is not. It is not the configuration where
everyone is doing the best they could possibly do. It is not the
configuration where the most value is being created. It is not the
configuration anyone would necessarily choose if they could

choose for both players.

It is just the configuration where, given the other person's play,

neither person has anything to gain by deviating.

It is a stopping point in the loop. The reasoning has to come to

rest somewhere. This is one of the places it comes to rest.

The two pages Nash wrote in 1950 proved that this stopping
point always exists. No matter what the game looks like. There is

always somewhere the reasoning can stop.

This is a strange and beautiful fact about the structure of the
world. In any strategic situation, no matter how complicated, there
is at least one configuration that satisfies this property. It might not
be the configuration you want. It might not be the configuration
anyone wants. But it exists. And finding it tells you something

important about what is actually happening.
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Part Two: Through Many
Doors

The Boxing Door

A heavyweight boxer has a choice in any given moment. He can
throw a jab, a cross, a hook, an uppercut. He can move forward,

backward, side to side. He can hold, clinch, slip, parry.
His opponent has the same choices.
What is the best move for the boxer to throw?

You might say: it depends on what his opponent is doing. If his
opponent leans back, throw the cross. If his opponent leans
forward, throw the uppercut. If his opponent drops his guard, throw
the hook.

Right. But notice that this is the wrong frame for the question.
Because his opponent is not doing any of these things in isolation.

His opponent is also choosing what to do based on what the boxer
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is doing.

The boxer cannot wait for his opponent to do something and
then respond. By the time he has noticed and responded, the
opportunity is gone, and he has been hit by the move his opponent

made while he was reading.

Both fighters are choosing simultaneously. Each one's best
move depends on what the other one is choosing simultaneously.
The loop is real. Boxing has the same structure as rock paper

scissors, just with more moves.

Now consider what high-level boxing actually looks like. Two
fighters circling. Throwing jabs to maintain distance. Setting traps.
Pretending to be doing one thing while preparing another.

The good fighter is not throwing the move that is best in a
vacuum. The good fighter is throwing the move that is best given
that his opponent might be throwing any of several moves. He is
balancing his own attack to keep the opponent guessing. He is not
too predictable. He is not too random. He is somewhere in

between.
That somewhere in between is approaching the equilibrium.

If a fighter is too predictable, his opponent will read him and

counter. Punished.

If a fighter is too random, he is throwing inefficient moves.

Wasting energy. Punished differently.

The right configuration is mixed in a particular way. Some

moves more often than others, but with enough variation that the
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opponent cannot pin down what is coming.

This is what a great trainer is teaching. Not which moves to

throw. The mix. The pattern that has no pattern.

Now here is where you should pay attention. The mix that is
unexploitable is also, often, the mix that does not maximize
damage. Because the mix is balanced to be unexploitable, not to be
deadly.

Some specific opponents would be vulnerable to a specific
deadly attack. The boxer using that attack would crush them. But
the same attack used against an opponent who can read it would

get the boxer crushed.

So a fighter has a choice. Use the unexploitable mix and tie or
eke out wins against most opponents. Or deviate from the
unexploitable mix to exploit a specific opponent's specific

weakness, and risk being exploited yourself.

Most great fighters do both. They have the unexploitable mix
as a baseline. Then they deviate, against specific opponents, in
calculated ways. They watch their opponent. They adjust. They

give up their unexploitability when the gain is worth the risk.

This is exactly what high-level poker is. Exactly. The boxer's
problem and the poker player's problem are the same problem.

They have a different surface, but the math underneath is identical.

The Basketball Door

Now think about basketball. Specifically the pick and roll.
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A pick and roll is a play where one offensive player sets a
screen for another offensive player who has the ball. The screen
creates a moment of confusion. The ball-handler can drive past the
screen, or pull up for a shot, or pass to the screener rolling toward
the basket.

The defense has to make a choice in that moment. Do they
switch defenders? Do they go under the screen? Do they trap the
ball-handler? Do they help off another player?

Each defensive choice creates an opportunity for the offense.
Each offensive choice creates an opportunity for the defense. They
are choosing simultaneously, ten times a possession, hundreds of

times a game.

A great basketball coach studies what the opposing team does

in this situation. Looks for tendencies. Designs counters.

But the opposing coach is also studying. Also looking for

tendencies. Also designing counters.

So neither team can settle on a single response. They have to
mix. They have to be unpredictable enough that the other team

cannot pin them down.

What does optimal mixing look like in basketball? Probably
something like: ninety percent of the time, do the standard
response. Ten percent of the time, do something unexpected. Just

enough to keep the other team honest.

That ten percent is doing something interesting. It is not
optimal in the moment. The standard response is, by definition, the
response that works best on average. The ten percent deviation is,
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by definition, suboptimal in the specific moment.

But the ten percent deviation, paid as a small cost in some
moments, prevents the other team from fully optimizing against the
ninety percent. The deviation pays for itself across the rest of the

game.

This is exactly what bluffing is, in poker. The bluff is
suboptimal in the specific moment. You are putting money in with
a hand that probably will not win at showdown. The bluff is paid
for by the way it prevents the opponent from optimizing against

your value bets.

The basketball deviation. The poker bluff. The boxing feint.
All the same structural move. All a small cost in specific moments

that protects the larger pattern from being exploited.

You start to see it everywhere, once you know what to look for.

The Football Door

Football is, at its core, a guessing game between coordinators.

The offensive coordinator is choosing whether to run or pass
on this play. The defensive coordinator is choosing whether to

defend the run or defend the pass.

The math is symmetric and stark. If the offense runs and the
defense is set up for the run, the play gains very little. If the offense
runs and the defense is set up for the pass, the play gains a lot. If
the offense passes and the defense is set up for the pass, the play
gains very little. If the offense passes and the defense is set up for
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the run, the play gains a lot.

Each coordinator has the same problem. Whatever I pick, the
value depends on what the other one picks. There is no move that

is good in a vacuum. There is only the right mix.

Notice what this means. If the offense always runs, the defense
will always set up for the run, and the runs will gain nothing. If the
offense always passes, the same thing in reverse. Neither pure

strategy works.

The right strategy is a mix. Run sometimes. Pass sometimes.
The defense, facing this mix, has to choose its own mix. Set up for

the run sometimes. Set up for the pass sometimes.

The equilibrium of this game has a specific shape. The
offense's mix is determined by the defense's mix. The defense's
mix is determined by the offense's mix. Each one is constraining
the other.

In the equilibrium, no coordinator can improve their team's
outcome by changing their mix unilaterally. They are stuck with

each other. The mix is the floor.

But here is what is interesting. Real football is full of
deviations from the equilibrium. Specific defenses are weak
against the run. Specific offenses are weak against the pass. The
good coordinator finds these specific weaknesses and exploits
them, calling more of whichever play type the opponent is
currently bad at stopping.

The opposing coordinator, watching this, adjusts. Now you

cannot keep doing what was working. The exploit has been
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countered. The good coordinator senses this and adjusts again,
perhaps to the opposite direction, perhaps back to the equilibrium

baseline.

This is the rhythm of football play-calling at the highest level.
Establish the equilibrium baseline. Watch for opponent
weaknesses. Exploit them. Watch for opponent
counter-adjustments. Re-adjust. Sometimes return to the baseline.

Sometimes find a new exploit.

This is also the rhythm of poker. The same rhythm. Different

surface. Same underlying math.

A football fan watching a great coordinator at work is
watching, without realizing it, a real-time Nash equilibrium
calibration. The coordinator does not call it that. They call it
reading the defense, finding rhythm, sensing the matchup. The

names are different. The math is the same.

When you sit at a poker table and try to find the right balance
of bluffs to value bets, you are doing what the football coordinator
is doing. You are calibrating your mix against the mix the other
side is using. You are looking for spots where their mix is wrong.

You are protecting yourself from being read.

The math does not care about the surface. The same math runs

through all of these games. Once you see it, you see it everywhere.

The Pricing Door

A small town has two coffee shops on opposite corners.
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Both shops sell roughly the same coffee. Customers will buy

from whichever one is cheaper, all else being equal.

Owner of shop A is thinking about pricing. He could charge
five dollars per cup. He would have a healthy margin. But owner of
shop B might charge four-fifty, undercut him, and win the

customers.

So owner of shop A could pre-empt. Charge four-fifty himself.
Now they are tied.

But owner of shop B could go to four. Now A is undercut.
A could go to three-fifty. B could go to three.
Where does this stop?

It stops at the price where neither owner can profitably go
lower. Where their margin is so thin that further reduction would

mean operating at a loss.

This is the equilibrium of the two-coffee-shop game. Both
shops priced at the floor of profitability. Customers split between

them. Neither one can improve their outcome by changing price.

Now notice something. If both owners had agreed on a higher
price, both would have made more money. The equilibrium is bad
for both of them. They would prefer a different configuration. But
neither one can move from the equilibrium without being punished
by the other.

This is one of the more uncomfortable facts about Nash
equilibria. They are stable. They are also, sometimes, terrible for
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everyone involved.

The whole field of antitrust law exists, in part, because of this
insight. Markets often settle at equilibria that are bad for
consumers, bad for workers, bad for almost everyone. The
equilibrium is stable not because it is good but because no

individual actor can profitably deviate from it.

In poker, this is what happens at high stakes. The equilibrium
is stable. Almost everyone is playing close to it. Almost no one is
making much money relative to the size of the game. The stakes
have settled into a configuration where the strong players have

stopped being able to easily exploit each other.

The equilibrium is not the configuration anyone would have

chosen. It is just where the loop stopped.

The Military Door

For decades during the Cold War, two countries had nuclear

weapons pointed at each other.

Each one could choose to launch. Each one could choose not to
launch. The decision was constant, every minute of every day, for

forty years.

If one launched and the other didn't, the launcher would win, in
some sense. The other would be destroyed.

If neither launched, both would survive. Tense, but alive.
If both launched, both would be destroyed.
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This is the structure of a famous problem in game theory. It has
multiple equilibria. One is "both launch." If you are sure the other
one will launch, your best move is to launch first. So if both
believe the other will launch, both do, and both die.

The other equilibrium is "neither launches." If you are sure the
other one will not launch, your best move is also not to launch,

because the cost of being wrong about it is too high.

The Cold War policy of mutually assured destruction was an
attempt to lock both sides into the second equilibrium. Make it so
credibly costly to launch that neither side could be sure the other
would. Build enough deterrence that the launching equilibrium

became unstable.

It worked, in the sense that no one launched. Whether it would
have worked if someone had been less rational is a different

question.

Notice that the strategic logic of the Cold War is the same logic
as a poker hand. Two parties making decisions whose outcomes
depend on what the other one decides. Each side trying to read the

other. Each side trying to make their own choices unreadable.

The stakes were higher in the Cold War. The math was the

same.

The Evolution Door

Two species share an ecosystem. They compete for the same food.
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Over generations, each species develops adaptations. The
faster runners survive. The slower ones do not. So the species, on

average, gets faster.

But the predators that hunt this species also get faster.
Otherwise they go hungry. They evolve too.

This is what biologists call an arms race. Each species is forced
to evolve, not because evolution is good for them, but because not

evolving makes them worse off relative to the other species.

The result is a kind of equilibrium. Both species running faster
than they would have if the other species didn't exist. Both
expending more energy on locomotion than they otherwise would.
Both, in some sense, worse off, because they are running fast just

to stay in place.

This is called the Red Queen Effect, after a line in Lewis
Carroll. The Red Queen runs as fast as she can just to stay where

she is. The runners and their pursuers do the same.

This is also what is happening in any competitive field where
the technology keeps improving. Poker is one such field. The
available solvers, the available training, the available study, all
keep getting better. The players who use them keep getting better.

The bar for being a winning player keeps rising.

The players who do not keep up fall behind. So everyone is
forced to keep up, just to stay in place.

The result is an equilibrium where every serious player has
access to enormous resources, every serious player is using them,
and the average level of play is much higher than it was twenty
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years ago. But no individual player is making more money than
they would have made twenty years ago at the same relative skill

level. The arms race has left them in roughly the same place.

This is one of the discomforts of competing in any
sophisticated environment. You have to run as fast as you can, just

to stay where you are.

The Traffic Door

You are driving on a highway. The highway has many cars. There

are several lanes.
You can pick any lane. So can everyone else.

If everyone is in the same lane, that lane is slow and the others
are fast. So some people switch to the other lanes. Now those lanes

are slower. So people switch back.

Over time, the lanes equalize. Each lane moves at roughly the
same speed. If one lane is slightly faster, drivers move to it,

slowing it down.

This is an equilibrium. No driver can improve their commute

by switching lanes, because all lanes are now the same speed.

Notice that this equilibrium is not what anyone would choose if
they could choose for everyone. Everyone would prefer for traffic
to flow smoothly. The equilibrium is just what happens when each
driver makes their own self-interested choice based on what other

drivers are doing.
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The traffic engineer can sometimes design the system to
produce a better equilibrium. Add lanes. Stagger merge points.
Adjust the timing of lights. The new structure produces a different

equilibrium that is better for everyone.

But within any given structure, the equilibrium is what it is. No

individual can improve it by themselves.

When you are stuck in traffic, you are inside an equilibrium.
The drivers around you are doing their best given what you are
doing. You are doing your best given what they are doing. No one

is happy about the situation. No one can fix it from where they are.

The lesson here is that not all equilibria are pleasant. They are
just stable.

The Rock Paper Scissors Door, Revisited

We started with rock paper scissors. We are coming back to it now,

with more in our hands.

The equilibrium of rock paper scissors is one third, one third,

one third, played randomly. We established this.

But notice. If you are playing against a child who keeps
throwing rock, the equilibrium is a terrible strategy. The child is
going to throw rock. You should always throw paper. You will win

every game.

In fact, the child's child-like strategy creates a tremendous
opportunity for you. You have a sixty percent edge if you exploit
it.
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Should you?

Of course. You should always throw paper. You will win every

game. The equilibrium gives up a huge edge.

But here is the thing. The moment you start always throwing
paper, the child notices. The child is not stupid. The child sees you
keep throwing paper, and starts throwing scissors. Now you are

losing every game.

You started at the equilibrium. Saw an exploit. Took it. Made a

fortune. Then got crushed.

The child, by exploiting your exploit, is now being exploitable
themselves. They are throwing only scissors. So you switch to

rock. You start winning again.

The child switches to paper. You switch to scissors. The child

switches to rock. You switch to paper.

You are now in a cycle of mutual exploitation, each of you
adjusting to the other's most recent pattern, both of you off the

equilibrium, both of you winning some and losing some.

Eventually, if you are smart, you both realize that the only
stable strategy is the equilibrium. Throw each one a third of the
time, randomly. Stop trying to win.

You return to the equilibrium. It is the floor. You can deviate
from it for short periods to exploit specific weaknesses. You
always have to come back, because deviating makes you

exploitable yourself.
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This is the rhythm of high-level poker. The equilibrium is the
floor. Deviations from it are how you actually win money. But
every deviation creates exposure. Every exploit invites
counter-exploit. The good player is constantly moving in and out
of the equilibrium, calibrating their deviations to the specific
opponents at the table, knowing when to push and when to settle
back.

This is hard to learn. It is harder to do. The math is

unforgiving. The opponents are watching.

We will come back to this rhythm. It is the heart of what we are
talking about.
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Part Three: The Double
Consequence

The Idea You Have Probably Been Missing

You may have heard players say that the equilibrium is unbeatable.

This is not quite true. The equilibrium is unexploitable, which

is not the same thing.

A strategy that cannot be exploited and a strategy that cannot
be beaten are different objects. The first is a constraint on what
your opponent can do to you. The second is a property you might

wish you had.

The equilibrium is the first kind. It guarantees that your
opponent cannot beat you by reading and adjusting to your
strategy. It does not guarantee that you will win. Against an

opponent also playing the equilibrium, you tie.
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If you want to win, you have to deviate. There is no other way.
Winning requires beating someone. Beating someone requires
exploiting something about them. Exploiting something requires

deviating from the equilibrium.

This is the part of the picture most players miss. They think the
equilibrium is the goal. The equilibrium is not the goal. The
equilibrium is the floor. The deviations, calibrated to specific

opponents, are how you actually win.
But, and this is the key thing, every deviation is a risk.

When you deviate, you are no longer at the strategy that cannot
be exploited. You are at a strategy that does exploit something
specific. Which means you are at a strategy that can be exploited if

your opponent figures out what you are doing.
The deviation is double-edged.

Imagine you have determined that your opponent folds too
much when you bet big on the river. So you start bluffing them in

big spots more often than the equilibrium would suggest.

This is profitable, against this opponent, as long as they keep

folding too much.

But the moment they notice you are bluffing more, they stop
folding. Now you are bluffing into a player who is calling you
down. Your bluffs lose. Your strategy, which was designed to

exploit, is now itself being exploited.

You went from the equilibrium, to an exploit, to being

exploited. Three states, in sequence.
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The good player recognizes this sequence and manages it.
They notice when their exploit is being countered. They adjust
again. They go back to the equilibrium, or to a different exploit, or

sometimes to a counter-exploit of the opponent's counter.

The bad player just stays at their exploit, even when the
opponent has adjusted. They keep bluffing. They keep losing. They
cannot understand why what was working last week is not working

this week.

This is what the levels of thinking are about, in poker. Level
zero is random play. Level one is the equilibrium. Level two is
exploiting the opponent's deviations from the equilibrium. Level
three is counter-exploiting the opponent's exploits of you. Level

four is exploiting their counter-exploits. And so on.

There is no fixed level you should play at. The right level
depends on the opponent. Against a level-zero opponent, level one
is fine. Level two is even better. Against a level-two opponent who

is exploiting you, you need to be at level three.

The equilibrium, in this framework, is not the destination. It is
the centering position. It is what you return to when you do not
know what level the opponent is on, or when the situation is not

clear enough to deviate confidently.

The equilibrium is the resting state of strategy. The deviations
are the active state. Both are necessary. Either one alone is

incomplete.

The Cost of Deviation
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Pause and notice the structure of what we have been describing.

When you play the equilibrium, you are accepting that you will
not win as much as you could against specific weak opponents.

You are giving up edge.

When you deviate to exploit, you are taking that edge back.

You are also exposing yourself to being exploited.

Every deviation has a cost. The cost is the exposure. The

benefit is the exploitation.

The decision to deviate is, at its heart, a decision about whether

the benefit exceeds the cost.

This is not a decision you make once. It is a decision you make
every hand, every spot, every session. The conditions change. The
opponent changes. The board changes. The right amount of

deviation, in any specific spot, depends on all of these.

This is one reason why poker, at high levels, is so difficult. Not
because the math is hard. The math is doable. It is difficult because
the calibration has to be done in real time, against opponents who

are also calibrating, with information that is incomplete.

The strong player has a feel for this calibration. They have
done it so many times that they can do it without conscious
deliberation. They sense when an exploit is available. They sense
when it is being countered. They adjust without having to talk

themselves through it.

Most players cannot do this. They can identify exploits in the

abstract, in study, in the simulator. They cannot calibrate them in
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the moment, against a real opponent who is responding in real

time. So they default to one of two failure modes.

One failure mode is to never deviate. To play the equilibrium
always. This is safe but unprofitable. They do not get exploited, but

they also do not extract value from weak opponents. They tie.

The other failure mode is to over-deviate. To always exploit,
without sensing when the exploit is being countered. They run hot

for a while, then run cold, and cannot understand the swing.

The balance between these two failure modes is the actual skill
of the game. Not the equations. Not the solver outputs. The feel for
when to deviate and when to settle. This feel is built over years of
attentive play.

It is also the kind of skill that disappears under stress. The
tilted player loses their feel. The tired player loses their feel. The
player who is too sure of themselves loses their feel. The mature
player protects the feel by protecting the conditions in which it

operates.

This is one reason why the inner work matters. The strategy is
downstream of the state. The state determines what the player can
perceive. The perception determines what the player can adjust to.
Without the inner work, the strategic apparatus does not have what

it needs to operate.

Most strategy content does not say this. Most strategy content
acts as if the strategy is everything. The strategy is half. The state is
the other half. They cannot be separated. The player who tries to

separate them ends up with a strategy that does not work because it
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is being executed by a state that cannot use it.

The Two Doors

You have heard, by now, the standard advice. Play the equilibrium
when you do not know who you are playing against. Deviate to
exploit when you do.

This advice is correct. It is also incomplete.

The completion is this. Knowing who you are playing against
is not a binary. You are never sure. You are always somewhere on

a spectrum of uncertainty.

At the most uncertain end, you have just sat down with a
stranger. You know nothing about them. The equilibrium is

correct.

At the most certain end, you have played thousands of hands
with the same opponent and have a tight model of their tendencies.

Heavy deviation is correct.

In between, which is where you actually live most of the time,
the answer is in between. Some deviation, calibrated to the strength

of your read.

This is the reason solvers are useful but not sufficient. Solvers
tell you what the equilibrium is. They tell you the floor. They do
not tell you when to leave the floor, how much to leave it, or when

to come back.
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The leaving and coming back is the feel. The feel is what you
are training when you play many hours, attentively, against many
different kinds of opponents. The feel cannot be downloaded. It

cannot be solved for. It can only be developed.

This is also why the players who are deepest in solver work
sometimes plateau. They have learned the floor. They have not
learned the rhythm of leaving and coming back. They are
unexploitable. They are also not particularly profitable. They tie a
lot.

The players who are most profitable, against weak fields, often
do not know the equilibrium very well. They have a feel for
opponent tendencies, and they exploit aggressively. They get
exploited too. But against the populations they play in, the exploits

net positive.

Neither pure approach is right. The right approach is both. The

equilibrium as the foundation. The feel for deviation built on top.

Most players have one or the other. Few have both. The few

who have both are the strongest players in any era.
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Part Four: The Levels

Level Zero

A player at level zero plays without any model of what their
opponent is doing. They play their own cards. They do what feels

right in the moment.

Most beginners are at level zero. They are absorbed in their
own hand. They are not yet thinking about the other player's hand

or the other player's likely response.

Level zero is not a strategy. It is a stage of development. Most

players move through it within their first few months of serious

play.

Some players never leave it, even after years. They keep
playing their cards. They keep reacting to the river card. They keep

making decisions based on what feels good in the moment.

These players are the ones the level-one and level-two players

make money from. Level zero is the food chain's bottom.
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If you have read this far, you are not at level zero. Level zero

readers do not pick up books like this.

Level One

Level one is the equilibrium. The player at level one is using the
strategy that has no exploit. They are playing optimally against an

opponent who is also playing optimally.

Level-one players are unbeatable in the sense that no one can
punish them. They are also not dominant. Against weaker players,

they leave money on the table. Against equal players, they tie.

Many serious students of the game spend years at level one.
They are mastering the equilibrium. Studying solvers. Memorizing

ranges. Working through balanced strategies.

This work is necessary. The equilibrium is the floor of the
game. Without knowing the floor, you cannot deviate from it
intelligently. Every level above one is a deviation from level one.
The deviations are only meaningful if you know what you are

deviating from.

But level one is not the destination. Many players think it is.
They aim for unexploitability and stop there. They are stable, but

they are not winning.

Becoming a winning player requires going to level two.

Level Two
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A level-two player has identified that their opponent is at some
level (maybe zero, maybe one, maybe somewhere in between), and

is exploiting whatever the opponent is doing wrong.

Level two requires reads. Without reads, you cannot exploit.
The reads can come from history, from the moment, from
population tendencies, from physical tells, from timing patterns.

The source matters less than the accuracy.

Level-two play, against level-zero opponents, is dramatic. The
level-zero player is making consistent mistakes. The level-two
player is taking the consistent mistakes and turning them into pots.
The win rate is high.

Level-two play, against level-one opponents, is less dramatic.
The level-one player is not making consistent mistakes. There is
less to exploit. The level-two player can still find small exploits, in
specific spots, against specific tendencies. But the win rate is

lower.

Level-two play, against another level-two opponent, gets
complicated. Both players are exploiting. Both players are getting
exploited. The hand is a fight over which one's exploits are more

accurate.

This is where most high-stakes games live. Two or more
level-two players, watching each other, trying to find the exploit

that the other one has not noticed.

Level Three And Above
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Level three is counter-exploitation. The level-three player has
noticed that the opponent is exploiting them in a particular way,

and is exploiting the exploit.

Level three is harder than it sounds. It requires not just
identifying that the opponent is exploiting, but identifying how,

and finding the counter.

Most level-three counters look unusual. They involve deviating
from the standard exploit in specific ways. They look almost like

noise to a level-two player who is not expecting them.

Level four is the level-three player getting exploited again, and

counter-counter-exploiting.

You can keep going. There is no top to the levels. Each level is
a deviation from the level below it. Each deviation can itself be

exploited by a higher level.
In theory.

In practice, most situations resolve at level two or three. Higher
levels become so complex that the math breaks down. Both players
have to be very confident in their reads to operate at level four or

higher. Most are not.

The Key Insight

Here is the thing that took me a long time to see, and that many

players miss.

34

beyondrange.org



The right level to play at is not the highest level you are

capable of. It is one level above your opponent.

Against a level-zero opponent, play level one. Or level two if

you have a clear read.

Against a level-one opponent, play level two. Find their small

mistakes and exploit them.

Against a level-two opponent, play level three. Notice how

they are exploiting you and counter.

Against a level-three opponent, play level four. Or play level

one and just take the tie.

Playing too high a level against a low-level opponent is
wasteful. ~ You are  spending mental effort on
counter-counter-exploits when the opponent is just playing their

cards. You are doing too much.

Playing too low a level against a high-level opponent is
dangerous. You are leaving exploits on the table. You are giving

them free money.

The skill is matching the level to the opponent. Not always
playing as high as you can. Just one above where they are.

This is one of the deeper teachings of strategic thought. You do
not need to be the smartest player in the room. You just need to be
one step ahead of the specific opponent in front of you. No more,

no less.
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The player who tries to be many steps ahead is exhausting
themselves. They are also probably wrong about how many steps
ahead they actually are. The player who is one step ahead,

accurately, is doing exactly what is needed.

This is what calibration looks like. Not maximum
sophistication. Right-sized sophistication, calibrated to the actual

opponent in front of you.
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Part Five: The Terror

What It Actually Feels Like

Now we have to talk about something most strategy content
avoids. What it feels like to play this game when you actually

understand what it is.

Most players approach the game wanting to win. They want to
make money. They want to crush. They want to feel skilled. They

want their wins to validate their study.

When such a player is told that the equilibrium is the floor, that
they have to deviate to win, that every deviation is exposure, that
the opponent is also deviating and also exposing, that the whole
thing is a calibration in real time against another mind that is doing

the same calibration, the response is often a kind of fatigue.

The fatigue is appropriate. The game is tiring. Not because the
math is hard, although it is. Because the cognitive load of doing it

correctly is high.
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You have to maintain your equilibrium baseline. You have to
read the opponent. You have to estimate the value of available
exploits. You have to estimate the risk of being counter-exploited.
You have to make the call. You have to update based on what
happens. You have to not get tilted by the variance. You have to do

this for hours.

Most players, doing this, drift. They lose the equilibrium
baseline because they are exploiting. They get exploited and do not
notice because they are tired. They stop reading the opponent and
start playing their own cards. By hour three, they are at level zero

again, even though they started at level two.

The drift is not a character flaw. It is a feature of cognitive
systems running too hard for too long. The discipline required to
maintain high-level play across long sessions is itself one of the

hardest skills in the game.

The terror, when it comes, is the recognition of how exposed
you actually are. You cannot trust that your opponent is not several
levels above you. You cannot trust that your reads are accurate.
You cannot trust that the exploit you are running is still working.
You have to trust your discipline, your study, your equilibrium

baseline, and your ability to recover when you have drifted.

That is a lot of trust to place in yourself. Most players cannot

place it. They tilt instead.

The Acceptance

What you have to accept, eventually, is that you will be exploited.
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Not occasionally. Often. Across a career, many of your hands
will be moments where an opponent saw something you did not

see, took advantage of it, and won money from you.

This is unavoidable. There is no level of skill that prevents it.
The very best players in the world are exploited by other very good
players. The variance is so high and the levels so layered that

nobody is immune.

The choice is not between being exploited and not being
exploited. The choice is how often, by how much, and how well

you handle it when it happens.

The mature player has accepted this. They know they will be
exploited. They have built their bankroll, their psychology, their
study, around the assumption that this will happen. They are not

surprised when it does. They do not tilt. They adjust.

The immature player resists. They want to be unexploitable.
When they are exploited, they take it personally. They tilt. They

make further mistakes. They lose more.

The acceptance is not resignation. It is a specific orientation
that allows you to keep playing well across the long sweep of a
career. It is one of the more important psychological developments

in the game.

It is also not easy to develop. Most players cannot accept being
exploited because their identity is tied up in being smart. Being
exploited feels like being shown to be stupid. The ego rebels.

The acceptance requires loosening that identification.

Recognizing that being exploited sometimes is not evidence of
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stupidity. It is evidence of being one mind among many, with
limited information, doing your best in real time. Even very smart

minds get exploited. It is part of the game.

When you can hold this, the game becomes lighter. You are no

longer at war with the fact of being exploited. You are just playing.

What The Equilibrium Asks

The equilibrium, properly understood, is a kind of discipline.

It asks you to give up the dream of dominance. The equilibrium
does not crush. It survives. It is the strategy of the player who has
accepted that crushing is not always available, and that surviving is

more important than crushing in any specific session.

The equilibrium asks you to give up the fantasy of always
winning. Against opponents at the equilibrium, you tie. Against
worse opponents, you can deviate to win. Against better
opponents, you can rely on the equilibrium to not lose much. The

equilibrium is the floor, not the ceiling.

The equilibrium asks you to study hard. The equilibrium is not
intuitive. Most of human reasoning produces strategies that look
reasonable but are exploitable. Finding the actual equilibrium, in
any specific situation, requires study, simulation, careful work. The

work is not glamorous. It is just necessary.

The equilibrium asks you to be patient. The deviations from the
equilibrium that produce real money are calibrated, careful,

situational. They cannot be applied wholesale. They have to be
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discovered, in the moment, against specific opponents. This

requires patience that most players do not have.

The equilibrium asks you to accept your limits. You will not
always know who you are playing against. You will not always
have a clear read. In those moments, the equilibrium is your refuge.
You play it because you do not have better information. You wait
for better information. When it arrives, you deviate. When it does
not, you stay.

This is the maturity the equilibrium asks for. Not domination.
Discipline. The willingness to do the necessary work, to play
within your information, to accept your limits, to wait for
opportunities, to take them when they come, and to return to the

floor when they end.

This is also why the equilibrium is rare. Most players cannot
do this. They want more drama. They want to feel like they are
crushing. They want their study to produce dominance. They

cannot accept the patient discipline that the equilibrium requires.

So they oscillate. They study a little, then deviate too
aggressively. They get exploited, then over-correct toward the
equilibrium without understanding it. They flail.

The few players who can actually settle into the equilibrium,
who can use it as a floor and deviate from it intelligently, are the

few who last.
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Part Six: Back to Poker

What This Has Been Pointing At

We have walked through this concept from many angles. Now we

bring it home.

What you have been studying, when you have been studying
GTO solvers and ranges and equilibrium charts, is the floor of the

game. Not the ceiling.

The floor is necessary. Without it, you cannot deviate
intelligently. Every deviation is a deviation from something. If you
do not know what you are deviating from, your deviations are

random. Random deviations are losing strategies.

So learn the floor. Study the solvers. Understand why the
equilibrium ranges are what they are. Memorize the basic shapes.
Know what the equilibrium looks like for the situations you face

most often.
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But do not stop at the floor. The floor is unbeatable in the sense
that nobody can punish you for using it. The floor is also barely
profitable, because no specific opponent is being targeted. You are
spreading your strategy evenly, hedging against unknown
opponents, accepting a low win rate in exchange for

unexploitability.
If you want to win, you have to deviate.

The deviations are calibrated to the specific opponents in front
of you. The villains who fold too much. The villains who call too
much. The villains who never check-raise. The villains who always
continuation-bet. Each one has tendencies that, identified, can be

exploited.

The exploits are dangerous because they expose you. The
villain who folds too much can become aware that you are bluffing
them, and start calling. The villain who calls too much can become
aware that you are value-betting thin, and start raising. Every

exploit invites a counter.

The skill of the game is the rhythm of moving in and out of
exploitative deviations, calibrated to opponent levels, with the
equilibrium as your home base when reads are unclear or when the

opponent has counter-adjusted.

This is not easy. It is the actual difficulty of high-level poker.
Not the math. The calibration of deviation against real opponents

in real time.

What The Solver Cannot Tell You
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The solver tells you the equilibrium. It does not tell you how to

deviate.

The deviations are not in the solver's output. They are in your
read of the specific opponent. The solver does not know your
opponent. The solver has solved the abstract game. Your opponent
is playing the actual game, and the actual game is full of human

imperfection.

This is why two players, both fully solver-trained, can have
different win rates against the same field. One has the deviations.
One does not. The solver work is the same. The application is
different.

The application is not in the solver. It is in the player. The
player is built through years of attentive play, through reading
opponents, through hypothesizing, through testing, through

updating. None of this is in the solver. All of it is necessary.

If you have been studying the solver and not winning as much
as you expect, this is probably what is missing. The solver gave
you the floor. You have not yet developed the deviations. The
deviations come from a different kind of work. They come from
the work of attending to actual opponents, in actual hands, building

actual reads.

This work is slow. It cannot be accelerated by more solver
time. It can only be accelerated by more attentive play and more

careful reflection on the play.

Many players, frustrated by their slow progress, double down

on solver work. They study more. They run more sims. They hope
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that more equilibrium knowledge will translate into more profit.

It does not. The solver is asymptotic. After a certain point,
more solver work produces diminishing returns. The next ten
percent of profit comes from somewhere else. It comes from the

deviations. It comes from the reads. It comes from the calibration.

If you want the next ten percent, the work is shifting from
solver to opponent. From the abstract game to the actual game.

From the floor to the rhythm of leaving and returning to it.

The Long Calibration

Becoming someone who can play this game well, in the full sense,

takes a long time.

The pieces have to be built one at a time. The solver
foundation. The basic equilibrium. The first reads on basic
opponent types. The first calibrated deviations. The first
counter-exploits. The first recognition of when a counter is being

applied to you. The first counter-counter.

Each piece takes months or years to develop. They build on
each other. You cannot skip stages. The player who has not built
the equilibrium foundation cannot intelligently deviate. The player
who has not built reads cannot calibrate deviations. The player who
has not been counter-exploited cannot recognize what

counter-exploitation looks like.

The full development takes a decade or more. Most players do

not get there. They quit somewhere in the middle. They get
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frustrated by the slowness. They get distracted by other things.
They lose their bankroll and have to take time off.

The few who make it through have one thing in common. They
kept showing up. They did the work. They built the layers. They

were patient with the slow progress.

This is the harder thing to teach. Not the math. The patience.
The willingness to spend a decade building something that has no

flashy markers along the way.

The flashy markers are mostly fictional, or are achieved by a
small number of very lucky players, or are the surface of
something built quietly over many years. The actual building is
unglamorous. It is hours and hours of attentive play, careful study,
slow integration. It does not look like progress most days. It is

progress, in the long run.

If you are doing this work, continue. The work is real, even
when it does not look like it. The integration is happening, even
when you cannot feel it. The years of attentive practice produce
something that no shortcut can produce. You are inside the long

calibration. The calibration is the substance.

The Final Reframe

Here is the thing you might not have noticed about this whole

conversation.

We have been talking about Nash equilibrium. We have been

talking about strategic thought. We have been talking about levels
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of thinking, reads, exploits, counter-exploits.

We have been pretending this is a technical conversation about

the math of competitive games.
It is not.

It is a conversation about how to relate to other minds. The
whole apparatus of game theory is, at its base, a way of thinking
about the fact that you are not alone. There are other beings in the
world. They have their own minds. Their decisions affect your
outcomes. Your decisions affect theirs. Neither of you can act

without taking the other into account.

This is the deeper situation. Strategy is the surface. Underneath

the strategy is the fundamental fact of living among other minds.

Most of human suffering is mismanagement of this fact. People
act as if they were alone, and are surprised when their actions are
punished by others. People act as if their actions do not affect
others, and are surprised when others react. People act as if they
can dominate without being countered, and are crushed by the

counters they did not anticipate.

The wisdom of strategic thought, properly understood, is
wisdom about how to live among other minds. It is wisdom about
coordination, about interdependence, about the patient calibration

of self-interest with the interests of others.

Nash showed us that there is always a stopping point in this
calibration. Every situation, no matter how complicated, has at
least one configuration where everyone is doing their best given
everyone else's best. The configuration may not be ideal. It may be
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terrible for everyone. But it exists. It is stable. It is what happens

when self-interested reasoning runs to completion.

The configuration is not always something to celebrate.
Sometimes it is the equilibrium of war, where both sides are
arming themselves because the other one is. Sometimes it is the
equilibrium of low wages, where everyone underpays because
everyone else does. Sometimes it is the equilibrium of arms races,

where everyone runs as fast as they can to stay in the same place.

These equilibria are stable. They are also bad. The stability is
what makes them hard to escape. No individual can deviate

without being punished. The whole structure is locked in.

But sometimes the equilibrium is decent. Two countries at
peace because the cost of war is too high. Two firms competing
fairly because the cost of monopoly is too high. Two players at a
poker table both playing the equilibrium because deviation invites

exploitation.

These equilibria are not crushing. They are just stable. They

are how strategic situations come to rest.

The skill of the strategic thinker, the deep one, is to know
which equilibrium they are in, what the stability conditions are,
and whether deviation is possible. The skill of the strategic player
is to know when the floor is right, when deviation is profitable, and

when to return.

This is what Nash was pointing at. Not just at the math. At the
structure of strategic life. At the way other minds shape your

situation. At the necessary calibration that maturity in any
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competitive field requires.

You came here to learn about poker. You learned about poker.
You also learned, if you have been reading carefully, about how to
think strategically about anything that involves other minds.
Negotiation. Business. Relationships. Politics. Any situation where

your outcomes depend on what others choose.

The same math applies. The same calibration. The same
equilibrium as a floor. The same deviations as the source of

advantage. The same counter-deviations as the source of risk.

You have been learning a way of thinking that translates across
many domains. The poker is the entry point. The thinking is what

carries.
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Closing

Tbhae st waidyhibings dpiscifiedllhaclibastaetgiisits in specific
spots. That work is in the solvers and the players who teach. It is

the technical work of the game.

It has not said how to manage tilt or the inner life of the player.
That work is in other places, including the rest of the Beyond

Range library.

It has said one thing, slowly, from many angles. The
equilibrium is the floor. The deviations are the substance. The
work is the rhythm of leaving and returning, calibrated against

actual opponents in actual time.

If this lands for you, you have something most players never
quite get. You have a frame for what you are doing when you
study, when you play, when you deviate, when you settle. The
frame is not the work. The work is the work. The frame helps you

see what the work is for.
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Continue your work. The math is real. The calibration is real.

The patience is real. The years are real.

You are not alone in this. You are inside one of the older
traditions of strategic thought, even if you did not know you were
inside it. The tradition runs from sun tzu to von neumann to nash to
the solvers you use today. You are part of it. Your work continues
it. Your work, attentively done, will produce what attentive work

has always produced. Slow, steady, deep.
Be patient with yourself.

The equilibrium is the floor. The deviations are how you live.

The rhythm between them is the actual game.

Welcome to it.
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