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Simulations and Analyses for the Evolution of Cooperation

by Multilevel Selection based on Dynamic Group Restructuring

GENKI ICHINOSET and TAKAYA ARITAT

Individual-level selection can’t explain the evolution of cooperation. Multilevel selection re-
cently proposed by Sober and Wilson is a new comprehensive theory explaining it. Group-level
selection and within-group individual-level selection are supposed to work simultaneously, in
which groups are defined on a trait-by-trait basis. This is the main idea of multilevel se-
lection (MS). Some of the previous studies have shown that periodic group-restructuring is
necessary to keep MS working. We constructed an agent-based model based on the N-player
prisoner’s dilemma (NPD) for MS with dynamic group-restructuring and conducted evolu-
tionary experiments. It has been shown that even if adopting random group-restructuring
method, cooperation evolves when group sizes are small, because the benefits of cooperators
are sometimes higher than the costs in that case. It has also been shown that cooperation
quickly evolves in the case that non-random group-restructuring method is adopted and in the
case that group-restructuring is conducted every when the fraction of cooperators decreases.
Also, we have analyzed our models in terms of kin selection and in terms of variance partition
based on Price equation.
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