USINGHMM IN STRATEGIC GAMES

Dogukan Guney, Oguz Gdrerk, Gaglar Hizh, Yusuf Hakan Kalayci
Bogazici Universitesi

APPLICATION AND TEST

Informally, a game of incomplete information is a game where the players do Hidden Markov Games : When state transition matrix is not common knowl- Payotft Matrices
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not have common knowledge of the game being played. Among the aspects of | | edge Aggressive Moderate Defensive
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Incomplete information introduces additional strategic interactions and also > 0.13 < ( 0.40 o o o o e e
raises questions related to “learning”. ' '
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In this project, we analyze an approach to resolve a strategic game in which
one of the players can assume two different types along the game. Our aim is
to infer which type the opponent adopts at each period so that we can increase | | |
the player’s odds of winning. To achieve that we use Hidden Markov model x XJ Estimated Observation Matrix
(HMM) to describe a concept of Hidden Markov Game with the inference algo- v
rithm by Baum-Welch. We discuss a hypothetical example of a repeated tennis
open center
game.
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Normal Form Strategic Game - Pure Nash Equilibria (Prisoner’s Dilemma) PROPOSED SOLUTION
confess | deny . Represent the Hidden Markov Game as Hidden Markov Model (7, A, B)
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Defensive Scenario

Incomplete Information Games-Bayesian Nash Equilibrium
Type 1 (with probability p) Type 2 (with probability 1-p)

Algorithm:
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2 | 02 | (33 2 | 02 | 00 M — STEP: 0" = argmaxp (y,20) matrix are fed to the constructed HMM model and the estimated transi-

tion matrix is obtained by using an EM inference method. Although the
M-STEP: estimated transition matrix seems correct, according to the paper the pro-

Markov Games : Repeated games of incomplete information posed solution’s hit rate appears to be less than random response hit rate

Type | 1ype 2 State Transition Matrix . The reason for that unexpected result is probably due to the payoff ma-
| o <1 | o Type 1 | Type 2 trices’ yalues are actually some far from a real approach to the specified
scenario at the paper.
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