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A game-theoretic approach has been providing a powerful tool in the qualitative understanding
of macroscopic social phenomena in social sciences, e.g., in economics and in political science.
Recently, researchers in physics, especially in statistical physics, have also used these game-theoretic
approaches, but in a more quantitative way, and have been producing a variety of interesting results
in the new research area called ‘sociophysics’ by studying human society as a complex system. This
work introduces recent works that have tackled the combinatorial complexities arising in game-
theoretic studies with the aid of simplified assumptions and numerical computations. We first show
how cooperation emerges in the prisoner’s dilemma game when each player’s memory capacity is
enhanced and suggest that the intelligent tit-for-tat strategy plays a crucial role in the history of
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cooperation. Then, we numerically show that there is a certain case of simultaneous coordination

among many players where the system has a high risk of failure when everyone is willing to follow

the coordination, which is actually higher than when some are not concerned about it. Lastly, we

discuss a mathematical treatment of an equilibrium solution for a reverse auction game, which is a

variant of the minority game, and its computational approach.

PACS numbers: 89.75.-k, 87.23.Ge

Keywords: Game theory, Sociophysics, Prisoners dilemma game, Tit-for-tat strategy, Pedestrian problem,

Reverse auction game, Equilibrium point
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Fig. 2. Characteristic results of the iterated prisoner’s
dilemma game on the two-dimensional 128 x 128 square
lattice with ¢ = 0.05. The error probabilities are given
as (a) e =0 and (b) e = 0.01, respectively.
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Fig. 3. Change of fractions of three representative strate-
gies belonging to EC, ET, and I-TF'T, respectively, when
simulated on the 32 x 32 square lattice.
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Fig. 4. Our model of a pedestrian.
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Fig. 5. Occurrence of jamming observed in the pedes-
trian model..
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Fig. 8. Typical configuration at ¢ = 1000 when started
with p = 0.2 and p =1 on a road of 100 x 400.
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Fig. 9. Equilibrium solutions of the reverse auction

game. Both panels (a) and (b) depict the same data
but panel (b) scales both axes in terms of n to compare
the outcomes with the uniform solution.
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Fig. 10. Numerical results when players imitate success-
ful strategies. The black dotted lines show the analyti-
cally obtained equilibrium solutions.
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