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Is cooperation in a Public Goods Game as social dilemma with resource
diffusible field?
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Abstract

In the nature, cooperative behavior of creature is observed everywhere. It was found that microbe in the colony
took a cooperative behavior in past studies. This study models a hypothetic microbe-world placed in a colony where a
cooperator, who produces a resource and emits it to her surrounding environment, and a defector who only intakes the
resource are competing. The resource spreads through the diffusible field, while all agents must intake it to survive,
otherwise they die. We are concerned on fixation probability for each two species; cooperative and defective
microbes by means of Monte Carlo simulation, and evaluate evolutionary stability. We found that parameters such as
diffusivity of the resource, intake coefficient of the resource and game structure significantly affect on how possible

the cooperative spices can be evolutionary stable.
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