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Abstract: N players sit around a circle to play some game like the prisoner’s dilemma game in which each player
has only two strageties to play against his two neighbors. At time period n = 1, 2, ..., each player will first find,
based on some criterion, a strategy that would benefilt him most in the next play, and then declares his final strategy
by allowing to make a mistake independently with a small probability ε. The setup is like in interacting particle
systems. It can be shown that µ∗ ≡ limε→0 µε exists, where µε is the invariant measure as time goes to ∞ with ε
fixed. For prisoner’s dilemma games, the goal is find out whether the all-cooperation state is in the support of µ∗ so
that players could be out of the dilemma. For coordination games which has two Nash equilibria, the goal is to find
out which one is in the support of µ∗ and thus stands out in the long run.

The mutation mechanism is vital in biological evolutions. Here, it allows us to use results from simulated annealing
to obtain some interesting results.

References

[1] H.C. Chen and Y. Chow (2009), Evolutionary prisoner’s dilemma games with one-dimensional local interaction
and imitation, Advances in Applied Probability 41, 154-176.

[2] H.C. Chen, Y. Chow and L.C. Wu (2009), Equilibrium selection in coordination games with local interaction
and imitation: (I) imitating the average payoff, submitted.

[3] H.C. Chen, Y. Chow and L.C. Wu (2009), Equilibrium selection in coordination games with local interaction
and imitation (II): imitating the total payoffs, submitted.

[4] I. Eshel, L. Samuelson, and A. Shaked (1998), Altruists, egoists, and hooligans in a local interaction model,
American Economic Review 88, 157-179.

[5] J. Hofbauer and K. Sigmund (2003), Evolutionary game dynamics, Bull. Amer. Math. Soc. 40, 479-519

[6] S. Kirkpatrick, C. Gebatt and M. Vecchi (1983), Optimization by simulated annealing, Science 220, 671-680.

1


