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The Annual Computer
Poker Competition

Nolan Bard, John Hawkin, Jonathan Rubin,
Martin Zinkevich

Computer Poker Competition (ACPC) is the pre- (Littman and Zinkevich 2006) as an effort to develop a sys-
mier event within the field of computer poker. tem to compare poker agents that were being developed
With both academic and nonacademic com- by the University of Alberta and Carnegie Mellon University.
petitors from around the. world, .the competition The competition has been held annually since 2006, open to all
provides an open and international venue for . p . . . . Y P P .
benchmarking computer poker agents. We competitors, in conjunction with top-tier artificial 1.n.te111gence
describe the competition’s origins and evolu- conferences (AAAI and IJCAI). In 2006 the competition began
tion, current events, and winning techniques with only 5 competitors. Since then, the total number of com-
petitors has increased. The 2012 competition had 29 agents sub-
mitted from 10 different countries by 7 universities and a num-
ber of nonacademic teams. The competition is organized by a
five-member steering committee, including two competition
cochairs responsible for running the competition.
The first competition in 2006 only had a two-player limit
Texas Hold’em event. As the competition grew new events were
added. Since 2009, three events based on variants of Texas
Hold’em poker have been offered by the competition: two-play-
er limit, two-player no-limit, and three-player limit. Aside from
the number of players, the key difference between these games
is in the number of possible actions. In limit games, agents
select from at most three actions: fold, call, or raise (by some
predefined quantity). In contrast, no-limit games have a much
larger action space as agents can raise by any (integer) quantity
up to their total available money (or “stack”). Two-player limit
has consistently seen the largest number of competitors, 13 last
year, while the other events recently had between 5 and 11
agents. In 2012, more than half of the agents in the two-player
no-limit and three-player limit events were submitted by aca-
demically affiliated teams of either researchers or students par-
ticipating as part of a class.
The competition evaluates agents according to two winner

B Now entering its eighth year, the Annual The Annual Computer Poker Competition began in 2006
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determination rules because outcomes in poker are
not only in terms of who won or lost, but also by
how much was won or lost. The total bankroll eval-
uation attempts to elicit agents capable of maxi-
mally exploiting opponents by ranking agents
according to their expected winnings against the
field of competitors. In contrast, the bankroll
instant runoff iteratively ranks agents by expected
winnings (as in total bankroll) and then removes
the worst agent from consideration. Since weak
agents are progressively removed, maximally
exploiting opponents becomes secondary to mini-
mizing potential losses, which elicits stronger
Nash-equilibrium-based agents.

The competition attempts to mitigate the
effects of luck and ensure statistically significant
results by using duplicate poker, a variance reduc-
tion technique. For example, let’s say bot A plays
one seat and bot B plays the other seat. We deal
out the cards and play the match, consisting of
3000 hands. Then, we reset bot A and bot B, they
switch seats, and we play another 3000-hand
match with the same set of cards for each seat. If
bot A is dealt two aces in the first match, then bot
B will be dealt two aces in the second match. The
process for multiplayer games is similar. As many
duplicate matches as possible are run each year —
the 2012 competition saw approximately 70 mil-
lion hands of poker played.

While competitors use a wide variety of (occa-
sionally undisclosed) techniques to develop their
agents, every agent must handle large state spaces,
ranging from 10'8 game states up to 107! game
states. Each event also poses unique challenges for
competitors whether it is no-limit’s large action
space or three-player’s multiple opponents. Regret
minimizing techniques, such as the counterfactu-
al regret minimization (CFR) algorithm (Zinkevich
et al. 2007) or CFR variants with chance and action
sampling (Lanctot et al. 2009), are common and
have obtained the most top three finishes. Anoth-
er technique for finding Nash equilibria that has
been used in the competition is a variant of the
excessive gap technique (Hoda et al. 2010).
Between the years 2009 and 2011, an independent
competitor won the two-player limit total bankroll
competitions with agents using a simple neural
network trained on winning entries from previous
years. Finally, another set of strong agents, created
using a case-based reasoning approach (Rubin and
Watson 2011; 2010), obtained five top three fin-
ishes in the 2011 competition.

Because of the size of the state space, abstrac-
tions (which aim to group together cards that
should be played similarly) are generally required.
Some agents group hands based on well-estab-
lished metrics such as hand strength, while others
use expert-crafted similarity metrics. One success-
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ful abstraction technique involves clustering
hands using a k-means algorithm and grouping
together hands based on these one-dimensional
metrics. Imperfect recall abstractions, where some
information about what cards came on earlier
rounds is traded for more information about the
present state (Waugh et al. 2009), have become
increasingly common.

The ACPC has established standard protocols
that allow the direct comparison of independent-
ly designed poker agents. The testing methodolo-
gy has been adopted by the community, given the
high statistical significance of the results. The com-
petition has also helped the community under-
stand the importance of various aspects of abstrac-
tion. To a large degree, it has been established that
the size of the strategy is the limiting factor in
learning a model. While card abstraction has pro-
gressed at a great rate, action abstraction in the no-
limit poker domain has only recently been high-
lighted as an important area for future research
(Hawkin, Holte, and Szafron 2012). The competi-
tion has particularly highlighted the difficulties
involved with exploiting opponents, given the
degree of incomplete information, stochasticity,
and the complexity of the space of strategies.

Expert Limit Texas Hold’em human players have
twice been challenged by poker programs. While
the first match in 2007 was a narrow victory for
humanity, a 2008 match in Las Vegas saw the Al
contenders emerge victorious against some of the
best human players in the world. The opportunity
atforded by the ACPC to practice against highly
competitive poker agents was instrumental in the
success of this match (Bowling et al. 2009).

The Eighth Annual Computer Poker Competi-
tion will be held at the Twenty-Seventh Confer-
ence on Artificial Intelligence (AAAI-13) in Belle-
vue, Washington, USA. Further details about the
competition can be found at the competition’s
website (www.computerpokercompetition.org).
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Honoring Al pioneer David Waltz

Brandeis University has established an endowed
fellowship to honor David Waltz, a former
Brandeis professor (1984-93) who died of brain
cancer in 2012. By recruiting a new PhD student
every four years to study Al as the Waltz Fellow,
Brandeis will honor his name and his career.

You can make a tax-deductible gift online at davidwaltz.org
or by sending a cheek payable to Brandeis University with a
memo noting the Waltz Fel|{)w>i|li|| to:

Advancement Services
415 South 5t., MS 126
Brandeis University
Waltham, MA 02454
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AAAI Annual
Business Meeting

The annual business meeting of the
Association for the Advancement of
Artificial Intelligence will be held at
12:45 PM, Monday, July 15, 2013 in
the Hyatt Regency Bellevue Hotel dur-
ing AAAI-13. All AAAI members are
welcome.
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AAAI Conferences and Symposia

The AAAI Fall Symposium Series

Friday through Sunday, November 15—17

The Westin Arlington Gateway
Arlington, Virginia

The AAAI Symposium Series brings together a set of two

and one-half day symposia at a common site,
providing a unique and intimate forum for
colleagues in a given discipline. The series also provides
an important gathering point
for the Al Community as a whole.

Please join us as we bring together communities of
researchers in a variety of disciplines for
conversation, discussion, and scientific discovery ...

2013 AAAI Fall Symposium Series
www.aaai.org/Symposia/Fall/fss13.php
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Final Chance to Register for ICWSM-13!

The Seventh International AAAI Conference on Weblogs and Social Media will be held at the Massachusetts Insti-
tute of Technology and the Microsoft New England Research and Development Center in Cambridge, Massachu-
setts, July 8-11. This unique forum brings together researchers working at the nexus of computer science and the
social sciences, with work drawing upon network science, machine learning, computational linguistics, sociolo-
gy and communication. The broad goal of ICWSM is to increase understanding of social media in all its incarna-
tions.

Onsite registration will be located in the foyer of Kresge Auditorium at MIT, 77 Massachusetts Avenue, Cam-
bridge. For full details about the conference program, please visit the ICWSM-13 website or write to
icwsm13@aaai.org.

WWW.lcwsm.org
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To learn about the latest, state of the art Al Applications ...

Please Join Us for
IAAI—14 in Bellevue, Washington USA
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