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An Equivocal Property of Deterministic, and Stochastic Processes
Observed in the Economic Phenomena
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The economical time series have been recognized from three distinct viewpoints, namely,
as deterministic chaos, stochastic process, or evolutionary process. In this study, we scru-
tinize the property of economical time series by analyzing the TOPIX and time series of
models, respectively, representing the three processes. Here we show, by embedding them in
high dimensional spaces, that the TOPIX has an equivocal property between stochastic, and

deterministic properties.
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Fig. 1 X- and Y-axis represent the embedding dimension
and correlation dimension, respectively. From the
top to the bottom in the figure, each line or dot
denote, respectively, y=x(the thoretical line from
white noise), empirical estimate by 100 trials as
white noise, TOPIX, and empirical estimate by 100
trials of Resslor equation. The dots are the white
noise and Reslor equation 100 trials’ estimate, and
the lines are each average of 100 trials and TOPIX.
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Fig. 2 The logarithmic plot of x-axis of fig.1. In this pa-

per, following figures of correlation dimension anal-

ysis are showed by logarithmic plot for x-axis.
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Fig. 3 Dots, lines, and pointlines represent TOPIX
subindices grouped by industry sectors, the average
and the 99.9% confidence interval of white noise,
and TOPIX, respectively.
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The procedure to construct a return map. First,
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Fig. 6
plot data and devide the space (upper left), and

select (upper right). Next, embed (lower right),

and continue(lower left).
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Fig. 7 The results of correlation dimension analysis of
GARCH(1,1). TOPIX in fig.2 is plotted as the
solid line, for comparison.
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