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ABSTRACT

In this paper, we investigate the fractal structure of a time-series in stock
prices. First, we clear up the fractal structure in the changes of TOPIX and
DJIA between 1997 and 2007, and estimate each fractal dimension. After that,
we investigate the source of the fractal properties in TOPIX and DJIA by using
a stochastic differential equation.

If a time-series change of stock prices can be expressed by a stochastic differ-
ential equation, the source of the fractal properties will be limited to the
Brownian motion included in it. We therefore researched the change of fractal di-
mensions when the coefficients of Standard Deviation which determine a probabil-
ity density function at Brownian motion are changed by the computer
simulations. As a result, we discovered that the fractal dimension at time-series
change, calculated with a stochastic differential equation, is determined by the
coefficients of trends and volatilities. Because the fractal dimensions at TOPIX
and DJIA are not inconsistent with the results of the computer simulations, we
drew the conclusion that their time-series change can be expressed by a sto-
chastic differential equation with 10 years.

We consider this fact to be a limit of the linear technique when we forecast
the price of stocks, so the problem that now confronts us is the development

of new non-linear forecasting techniques.
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