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Formation of cooperative society
in the iterated prisoner’s dilemma game
with evolving genes

RyoTa ITor’! and MIEKO TANAKA-YAMAWAKI'!

In a multi-agent model of the artificial society based on evolutional IPD,
namely, the iterated prisoner’s dilemma game with evolving genes, we construct
a model by dealing with prisoner ’ s strategy as binary strings, regarding the
strategies as chromosomes, and let their length double and change it by a site
mutation. In the study of this model by simulation, we have found a state of
cooperative society. Although such a state does not prolong forever, it remains
stable for a long time in the course of simulation.The population of strategies in
this cooperative state has shown a high level of diversity, which is quantified by
means of entropy steadily increasing during the period of cooperation. In this
period, the dominant strategies have shown to be" warm-hearted” strategies,
having the high level of friendship, tolerance, and flexibility.
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Fig.1 Strategy and history of actions (m=2)
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Fig.2 Three types of mutations used in our model (point mutation, doubling, separation)
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Fig.3 Successful example in making a Fig. 4
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Fig.5 Friendly behavior and tolerance of a
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