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A simplified model illustrating the partially increasing trend of cooperation rate.
(a) Initial state of the model. It is assumed that all agents in the left star are
cooperators, while all agents in the right star are defectors. The number in each
circle indicates the probability of each agent becoming a cooperator in each
state. Interactions occur within a 1-hop range in both (b) and (c). Strategy
replacements occur within a 1-hop range in (b) and a 2-hop range in (c). (b)
represents symmetrical communication, while (c) denotes asymmetrical
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communication. Credit: Scientific Reports (2023). DOI:
10.1038/s41598-023-37074-4

Cooperation is one of the elements that form the foundation of social
systems; nonetheless, the intricacies of its evolutionary mechanisms are
not fully understood. Recently, "multiplex networks" have garnered
attention as a model that represents the characteristics of human social
interactions.

Prior research has reported that cooperative behavior is enhanced when
the dual processes essential for its evolution—competition (interaction)
and learning (strategy replacement)—occur with the same partner. In
other words, a symmetrical relationship between interaction and strategy
replacement tends to promote cooperative behavior.

In a new study by researchers from the Graduate School of Systems and
Information Engineering at the University of Tsukuba, the dissemination
of cooperative behavior within a group using multiplex networks was
analyzed. Using multiagent simulations, they explored various scenarios
that specifically targeted the symmetry or asymmetry in the scope of
partner selection for interaction and strategy replacement.

The findings, published in Scientific Reports, revealed that contrary to
established views, asymmetries can facilitate the evolution of
cooperative behavior in certain instances.

These insights suggest that utilizing an asymmetric approach—in which
competition and learning occur with different partners—could prove
effective in catalyzing cooperative behavior within a social group. This
study is expected to enrich future research on the evolution of 
cooperation by offering intersections with research in diverse fields of
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social sciences, including anthropology, economics, and social
psychology.

  More information: Masaaki Inaba et al, Evolution of cooperation in
multiplex networks through asymmetry between interaction and
replacement, Scientific Reports (2023). DOI:
10.1038/s41598-023-37074-4
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