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Abstract

In recent years, the development of computer games have moved toward mobile
devices, but the life cycle of a game is significantly decreasesing. Because of lowering
the threshold for game development, many new entrants would join the competition
and change the market with less cost. On the other hand, because of the different
environment and characteristics of smartphone and personal computer, the player's
gaming habits has also been changed. Faced with such fierce competition, some game
designers try to adopt a series of mechanisms to improve product profitability, enable
these players to compete with each other, and guide the players to an iterative

multiplayer prisoner's dilemma.

The Prisoners’ Dilemma is usually viewed as a Game Theory and emphasize on
the ratioanl interaction among players. However, investigations require a multi-person
model of the game to understand what the problem that people have had. Much has
writton about the two-agent iterated Prisoners’ Dilemma game. Some studies claim the
simulation of multi-agent games are based on mutualinteractions among the agents. A
stochastic learning model that Macy created has asserted that threshold effects would

shift the relation ships of agents from a defective equilibrium to cooperation.

This study attempts to use Agent-based model to examine the effect of various
user-based parameters (payoff curve, participant personality, neighbor rang, iteration
numbers) in an iterative multiplayer prisoner's dilemma game. This tool is suitable for
an unlimited number of participants with various personalities, and can be used to try
to figure out the critical point of the participants' strategy transferred from Nash

equilibrium to cooperation. The critical point represents the final ratio of cooperators in



the game, and also represents the end of the product life, so the iteration number

required to reach the critical point can be considered as the product life cycle.

When the gap between the traitor’s payoff curve and the cooperator’s payoft curve
is greater, the critical point is lower, and the product life is shorter. In addition, when
the neighbor range is smaller, the product life is longer; the participant personality and
the initial distribution have significant effect on the product life, and it will
significantly affect the final distribution of participants. The product life of a game has
a clear relevance with the design of these parameters. A game designer would extend
the product life by adjusting these parameters. In addition, this study asserts that social

behaviors are the catalsts to the social system cooperation.

Keywords: Multi-person Prisoner’s Dilemma, Game Theory, Nash Equilibrium, Pareto

Optimality, Payoff Curve, Agent-based model
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