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A Market Model of Complex Phenomena by Delay of Trader’s Action
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This study describes the research about a relationship between delay of trader’s action and
behavior of artificial markets. We hypothesize delay of trader’s action caused complexity of
market behavior. We propose the market model using trader with delay of dealing action.
We examined the hypothesis using simulation and adopt correlation dimension analysis in
order to this model’s behavior is complex system, and quantified complexity using fractal
dimension. As a result, we found that the model is possible to produce as complicated as the
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market including limit of scope.
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Fig.1 The flow of a trader’s information.
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Fig.2 Action delay given to traders.
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Table 1 Traders parameters.
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Table 2 Composition of the market by agents with delay
of action.
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Fig.3 Example of price series.

050000000000000000000000
0000000O0000000000
00000000000000000000000
000000000000000000000000
00000000000 2000000000000
000000000000000000000000
000000000000000000000000
000 100000000000000000
00000000000000000000000
000000000 300000000000000
000000000000000000000000
0000000000000 00000000000
000000000000
00000000000000000000000
00000D000000000000000000
oWS0opooooo0000Dooooooon
000000000000000000000000



3202 goooooooo

b L — 5 NG ATE) I
JRIE % 52 ity

1 2 20 50 60

5 10
ORI RKIC
04 “00000007”00000000O00OOOOOO

Fig.4 Complexity of the market by delay of trader’s

action.
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Table 3 The delay width and the number of traders.
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Fig.5 The delay width and correlation dimension.
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Fig.6 The power spectrum of a price series by the agent

with 4 steps delay action.
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Table 4 The delay width and largest Lyapunov

exponents.
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Table 5 Complexity by delay width.
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