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Modeling Financial Markets Based on the Double-threshold Agent Model

AxKI-HIRO SATOt

We analyze tick quotes of the USD/JPY market from 1998 to 2003. Calculating power
spectrum densities we find some peaks for them at a few minutes. In order to explain this
phenomenon we develop the double-threshold agent model. The double-threshold agent model
is a microscopic model of a financial market which consists of agents who determine to buy,
sell, or do nothing. Under the assumption that there is a common exogenous periodic infor-
mation that does not affect decision-making of the agents we find a peak for power spectrum
densities of agents’ activity at half the frequency of the exogenous information. Furthermore
signal-to-noise ratio calculated from them depends on uncertainty of decision-making of agents
and has an extreme at optimal strength of the uncertainty, namely, stochastic resonance hap-
pens. We propose a hypothesis that appearance and disappearance of the peaks relates to
stochastic resonance.
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Table 1 The numbers of data points per year to be
analyzed in this study.
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Fig.1 The averaged number of tick quotations per minute

over a year. The Asia time zone is ranged from
0:00-7:00, the European time zone 7:00-14:00, and
the American time zone 14:00-24:00, respectively.
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Fig.2 The time series of the number of ask quotations
per minute from 5th june 2000 to 9th June 2000.
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Fig.3 The autocorrelation coefficient calculated from the

time series of the number of ask quotations per
minute from 5th June 2000 to 9th June 2000.
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Fig.4 Semi-log plots of the power spectrum density cal-
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culated from the time series of the number of ask
quotations per minute in January 2000 (Top) and
September 2000 (Bottom). No peak is found in
January 2000 (Top) but a characteristic peak at
0.4 [1/min] (2.5 [min]) is found in September 2000
(Bottom).
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Fig.5 The signal-to-noise ration (SNR) estimated from

power spectra averaged over a month from January
1998 to December 2002.
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Table 2 The terms where one can recognize the charac-

teristic peak at 2.5[min]. The beginning month
where the peak appears and the ending month
where the peak disappears are addressed.
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Table 3 The model parameters of the double-threshold
agent model.
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Fig.6 The time series of market activities A(t) (Top) and

its power spectrum density obtained from numerical
simulation.
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Fig.7 The dependency of the signal-to-noise ratio on

uncertainty of agents’ decision-making.
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