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Abstract

This presentation introduces two evolutionary algorithms called the Game-Theoretic Genetic Algorithm
(GTGA) and Regret-Based Nash Equilibrium Sorting Genetic Algorithm (RNESGA) for analyzing
combinatorial optimization game theory problems where it is computationally infeasible to enumerate all
decision options of the players involved in the game. Although evolutionary algorithms are widely used to
solve combinatorial optimization programs, their applications to game theory have been limited to specific
types of games. The GTGA and RNESGA can solve different types of game theory problems using multiple
populations and alternating fitness evaluation methods. We will demonstrate how these algorithms can be
applied to solve various versions of the Competitive Maximal Covering Location Problem as well as other
game theory problems such as Cournot's Model, Pricing Games, Numerical game, Hotelling Game, etc.
Computational experiments demonstrate their performance in terms of converging equilibria in Nash and
Stackelberg games.
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