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A study on how Continuous and Mixed strategies differently
enhance network reciprocity from Discrete strategy.

Satoshi Kokubo', Jun Tanimoto®, Aya Hagishima®
YInterdisciplinary Graduate School of Engineering Sciences, Kyushu University

Abstract
Cooperation in the Prisoner’s Dilemma (PD) played on various networks has been explained by so-called
network reciprocity. Most previous studies have presumed that agents can offer either the cooperative (C) or
defective (D) strategy. Such a discrete strategy choice seems unrealistic in the real world because actual options
might be continuous rather than discrete. This study finds that there is considerable inconsistency in

equilibrium among discrete, continuous, and mixed strategy games in network PD games.
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Figure 1: Averaged cooperation proportions of three strategy games
for (2) AlIPD, (b) DRG  (c) BCH, and (d) BSH within the limits of
0<Dy<1 and 0<D, <1.
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Figure 2: Averaged cooperation proportion for discrete strategy
game, continuous strategy game, mixed strategy game. Games are
played on lattice networks with the average degree <t> = 8. The
dilemma subclass is BCH.
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Figure 3: Strategy distributions at equilibria for BCH based on (a)

continuous and (b) mixed strategy games. Games are played on
8-neighbor lattices (k = 8) with 4900 agents.
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Figure 4: Equilibrium cooperation proportion of each episode and
average cooperation fraction of 100 trials based on (a) continuous
and (b) mixed strategy games. Games are played on SF networks
with the average degree <t>=8.



