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Kimberly A. Jameson Institute for Mathematical Behavioral Sciences, University of California, Irvine

Using Evolutionary Game Theory to Investigate Color Category Evolution in Artificial Agent
Populations

Simulation studies on the evolution of color lexicons were used to evaluate the role of two realistic

constraints found in human categorization phenomena: (i) heterogeneous observer populations and

(ii) heterogeneous color stimuli. Such constraints, idealized and implemented using agent

categorization and communication games, produce interesting and unexpected consequences for

stable categorization solutions evolved and shared by agent populations. Results show that the

presence of a small fraction of color deficient agents in a population, or the presence of a region of

increased salience in the color stimulus space, breaks rotational symmetry in population

categorization solutions, and confines color category boundaries to a subset of available locations.

Further, these heterogeneities, each in different, predictable, ways, seem to influence category

number and size. In addition, the concurrent presence of both types of heterogeneity gives rise to

novel constrained solutions that optimize the success rate of categorization and communication

games.
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