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Evolution of cooperation in the case where information upon whether the opponent had

a resource for cooperation or not is accessible

Shun Kurokawa

School of Economics and Management, Kochi University of Technology

Humans often cooperate, which is one character that humans have. Existence of cooperation is
mysterious through the evolutionary lens, and it demands explanation. The evolution of
cooperation is possible if cooperators cooperate with cooperators while cooperators withhold
cooperation against defectors. This is a mechanism called reciprocity, and reciprocity is a major
hypothesis which may explain the evolution of cooperation. It is natural to consider that
resources for cooperation (e.g., time, stone tools) are sometimes absent and because of lack of
resources for cooperation (e.g., lack of time and the absence of stone tools), humans cannot
cooperate whenever they intend to cooperate, actually. And it is also natural to consider that the
information upon whether the resources for cooperation are present or absent is accessible to
the opponent player. Here, we especially consider the situation where a player knows that the
opponent player did not cooperate and knows that the opponent player did not have resources
for cooperation. When is the evolution of cooperation more likely, when a cooperator
cooperates in such a case or when a cooperator defects in such a case? Roughly speaking, this
question asks whether there are extenuating circumstances for the have-nots or not. We tackled
on this question by analyzing the iterated prisoner’s dilemma mathematically. In the first model,
a player does not use information upon what the player did in the previous round. In it, we
revealed that the likelihood of the evolution of cooperation is not influenced by whether a player
cooperates or defects when the opponent player did not have resources for cooperation and
defected in the previous round. In the second model, a player uses information upon what the
player did in the previous round. In it, we revealed that a behavior which repeats what the player
did in the previous round when the opponent player had no resources for cooperation and
defected is favored by natural selection. Thus, this model shows that when resources for
cooperation (e.g., time, stone tools) are sometimes absent and the information on whether they
are present or absent is conveyed to an opponent player, persistence encourages the evolution
of cooperation while forgiveness does not facilitate the evolution of cooperation.
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