0ooo0o0O000o0o
08270 PO 24-31

Evolution of Game Strategies
through
Genetic Fusion

Takashi Tkegami *

The Graduate School of Science and Technology
Kobe University, Rokkodai, Nada-ku, Kobe 657, JAPAN

Abstract

We present a model of evolving strategies in the noisy iterated
Prisoner’s Dilemma. Each strategy computes one’s next move from
past experience but miscomputes within the given probability.

The strategy is encoded on a binary tree structure, which is modi-
fied and complicated through our mutation and fusion algorithm. Two
strategies represented as trees interact by forming a fusion tree: a new
strategy with an extended memory length. Such a synthesized strat-
egy combines and improves the parent strategies and is thus expected
to become a better strategy. Because of this tree coding and interac-
tive forms of strategies, a memory length can be extended potentially
infinitely. ,

By using replicator equations, we simulate the ensemble of such
evolving strategies. We are concerning with how the strategies with
long memory emerge and examining the complex landscape of this
game. Various kind of metastable strategies appear depending on
a noise level. For example, a famous Tit For Tat only survives in
the noiseless or high noisy world. It is shown that a relevant noise
level evolves long memories and those strategies with long memories
promote altruistic behavior.
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