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Abstract
We propose a new pairwise Fermi updating rule by considering social average payoff when an agent copies a neighbor’s
strategy for spatial multi-players Prisoner’s Dilemma Games. In the update rule, a focal agent compares her payoff with
social average payoff of the same strategy that her pairwise opponent has. This concept might be justified by the fact that
people reference to global and somehow statistical information, not local information, when imitating social behaviors.
We presume several possible ways for the social average. Simulation results prove the revised procedure for strategy
adaptation significantly enhances cooperation for Public Goods Game on time-constant networks.
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Figure 1: Averaged cooperation fraction for the traditional
model and proposed model with <G>=5 and 2. Upper
panel is lattice network and bottom panel is BA-Scale
Free network with <k>=4.

3.2. Neighborhood case
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Figure 2: Averaged cooperation fraction for the
neighborhood case with <G>=5. Upper panel is lattice
network and bottom panel is BA-Scale Free network with
<k>=4.



