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Construction of an Artificial Market Based on
an Evolutionary Optimization of Stock Price Change

HIrROAKI YAMANE, " AKIRA HARAH"? and TOMOHARU NAGAOft

In this paper, we propose a new method to construct an artificial stock market composed
of multi-agents whose investment strategies are represented by tree-shaped programs. The
market is optimized by using a Genetic Programming so that the change of its stock price
resembles that of “real” stock market statistically. First, we improve genetic operators and
introduce a method that uses frequency of reference of partial trees for efficient optimization.
In addition, to make analysis of trees easier, we modify the setting of functions and termi-
nals. We show experimentally that complex changes like real market often appeared in the
proposed artificial market. Moreover, we consider the generation and burst of the economic
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bubble using an acquired market.
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Tree including an unexecuted code.
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Fig.2 Tree applied a cut of unexecuted code.
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Fig.3 Tree applied mutation in a conditional part.
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Table 1  Settings of GP functions and terminals.
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Fig.4 Similarity degree by various settings of crossover.
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Fig.5 Comparison of the fitness among four methods.
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Table 3 Settings of GP functions and terminals.
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Fig.6 Price change rates in an artificial market.
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Fig.7 Time series of stock price in an artificial market.
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Fig.8 Stock price change showing an economic bubble.
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Table 6 Comparison of statistics on TOPIX.
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