
Doughnutz starts with an 
unsuited jack-five. Not great, 

but worth a bet. Looks like he’s 
going to throw in a $1,000 

raise, pressing his opponent.

The other player  
raises him back. That’s  
an aggressive move.

Doughnutz could  
reraise, but he just calls the  

bet. He’s showing a little  
caution here, which could be wise. 

After all, how can you play …

…against a poker  
face like this?
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The adventures of Polaris, the poker-playing robot.

Welcome back to another white-knuckle hand 
of one-on-one, Limit Texas Hold ’Em. At our 
featured table: ijay “Doughnutz” Palansky, 

Harvard-trained lawyer turned professional 
card player. Took in nearly $1 million in 2007 
playing online. He’s gone up against the best, 
but this might be his toughest challenge yet.

By Julie Rehmeyer

* Well, we took some liberties with the art.



What a matchup, folks. Doughnutz  
has played 92 hands against 

Polaris, the program created by  
the University of Alberta team.  

So far, Polaris is down by $12,500.

In many ways, today’s showdown 
began two years ago, when a 

team of computer scientists at 
the University of Alberta began 
building a computer that could 

master Limit Texas Hold ’Em.

Computers aren’t good at  
that kind of analysis.

Doughnutz is slightly behind in  
this hand, although he doesn’t know that 

because he can’t see Polaris’ cards.

it’s lucky we’re good at math. 
because we suck at poker.

Machines have  
been taught  

to beat flesh-and-
blood players  
at checkers  
and chess.

we were looking 
for a challenge.

But no computer has ever taken 
down a human poker champion. In 

poker, you have to make smart 
guesses, squeezing insights out  

of your opponent’s behavior over 
the course of a match. 

We wanted to  
create a program 

that could discover 
that strategy for 

Hold ’Em.

Still, a poker-playing  
computer is theoretically possible. 
Mathematician John Nash posited  

that every zero-sum game between 
two or more players contains  

a strategy guaranteed not to lose. Mike Johanson (left) 
and Michael Bowling



But that isn’t 
stopping Polaris, 
who comes out 

with a $1,000 bet!

Doughnutz 
raises.  

I like this 
play—he’s got 

so many 
possible hands 

here. His five 
of hearts 

would make a 
pretty low 

flush, but he 
can still bluff 
successfully 
with strong 
bets like this 

one.

I don’t know what Polaris  
is doing raising here. If 

Doughnutz has any hand at all, 
even pairing one of the cards  
on the board, Polaris is toast. 

No human worth their salt 
would play this way.

That’s the maximum number 
of raises this round, so 

Polaris just calls. Wow. This 
is some very aggressive  

play from Polaris.

Another raise from 
Doughnutz. We’re getting 

quite a pot here.

Whoa! That’s a  
great flop for 

Doughnutz! he’s one 
heart away from  

a flush, and any four 
or nine will give him  

a straight. Even pairing 
his jack or five would 
help. Put it all together 

and he’s got a  
66 percent chance of 

ending up with the 
strongest hand. 

Polaris’ measly pair of 
twos doesn’t look so 

good anymore.



Oops—not 
anymore! That 
two just gave 

Polaris three of 
a kind and the 

edge in the hand. 
If Polaris 

weren’t playing 
so aggressively, 
it would have 

already folded!

A lot of 
pressure here. 
That’s a $14,000 
pot; whoever 

wins will  
gain a huge 

advantage. And 
you have to 

like 
Doughnutz’s 

chances  
right now.

For instance, by telling Polaris  
to think of every pot as larger than 

it actually is, we could get it to  
play more aggressively.

But in poker,  
you don’t just want to 

win—you want to  
win big. To do that, 
you’ve got to take 

advantage of  
your opponent’s 

weaknesses. So after 
Polaris learned basic 

strategy, we gave  
it various personalities, 

each designed to  
exploit a different  

playing style.

Rather than teach 
Polaris strategy, we 

input the basic rules of 
Limit Hold ’Em and gave 
it a random strategy: 
fold one-third of the 

time, raise one-third of  
the time, call one-third 
of the time, regardless 

of cards. At first, it 
made some dumb plays.

But every time 
Polaris lost, it 

learned what not to 
do, and it got 

smarter. Eventually 
it devised a strategy 

approaching  
Nash’s ideal.

Eventually, Polaris developed 
five personalities, from  

Green—the most passive—to 
Orange—the most aggressive.



Not surprisingly, 
Polaris pushes 

$2,000 into the pot.

Doughnutz fires back, and  
it’s not a terrible play. He still 

just needs a heart, a four,  
or a nine to complete his flush  
or straight and win the hand.

Polaris also  
can’t go back after 
the fact and analyze 

what might have 
happened if  

it had played a hand 
more or less 
aggressively, 

because it can’t 
know how its 

opponent would 
have responded to  

different play.

But Polaris has one innate  
advantage over a human player: 

It knows its own strategy 
perfectly. It can use that 

knowledge to calculate which 
of its personalities would play 
any given hand most effectively. 
Let’s say Polaris was playing at 
medium aggressiveness—calling 
with a pair of sevens. We asked  

it to pretend it was holding  
a different hand that would 
cause its more aggressive  

or less aggressive personality 
to call as well.

So, for instance, a less aggressive 
personality might call with a pair of  
kings. A more aggressive one would 

call with an unsuited two-nine.  
Polaris would then keep track of  

whether it would have won with those 
hypothetical hands. It could  

determine pretty quickly which 
personality would perform best 

against a particular player.

Polaris needs to decide which of  
its personalities to use against which 
player. That’s hard. It can’t just play  
a bunch of hands as each personality 

and see which performs best— 
the game would be half over by then.

Polaris is a 
68 percent 

favorite, but 
Doughnutz 

doesn’t know 
that, and he’s 

hoping an 
aggressive play 

will pay off. A call from Polaris. I’d  
expect a raise considering its 
cards—maybe it’s trying to 

downplay the strength of its hand. 
The pot stands at $22,000 as we  

go to the final card.



And Polaris decides not to  
bet, ceding control of the table 

to Doughnutz! This could be a big 
opportunity; Doughnutz  

must think that he can push 
Polaris out of this pot.

Doughnutz  
folds, giving Polaris  

a monster pot.

Polaris raises another $2,000! That  
check-raise is incredibly sophisticated—

pretending to show weakness in order to 
sucker an extra bet out of Doughnutz.

last card. 
Doughnutz is dead 

unless he can pick up 
a heart or complete 

his straight.

Well, that doesn’t help 
anyone. Doughnutz holds 
the losing hand. His only 

hope is to bluff Polaris out.

Polaris has learned that its 
third-most aggressive 

persona, Red, is going to be the 
most effective against 

Doughnutz. That’s why it’s 
playing this hand so strongly.

In the end, we ran six matches 
against two live opponents, 

controlling for luck. Polaris 
outperformed them by a total 

of about $200,000. �

Sure enough, Doughnutz bets 
another $2,000. That’s  

a total of $24,000 in there.


