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Modeling financial markets based on the arrayed bithreshold
noisy devices and their power-law scaling

MoToYA KOZAKI' and AKIHIRO SATOtt

In this paper, we propose a mathematical agent-based model of financial markets, an arrayed
bithreshold noisy devices model, which has two important statistical properties of markets:
intermittency of price changes and power-law scaling in distributions of price changes.

First, we performed numerical simulations of the agent model and confirmed that the statis-
tical features of the model are similar to empirical ones. Second, by meanfield approximation,
we derived an equation of the price changes and found that the equation can explain both the
intermittent behaviour and the power-law scaling of the distributions. Finally, by linear ap-
proximation of the equation, we clarified a relation between power-law exponents and model
parameters.
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Fig. 1 A block diagram of arrayed bithreshold devices
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Fig. 2 Samples of time series of Yy (above: N = 50,
below: N = 5000).
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Fig. 3 A histogram of price changes.
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Fig. 4 A typical time series of Yy (meanfield
approximation).
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