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Abstract

We propose a new method to describe fractal structure of data, which are non-
equidistant in physical time, and apply this method to fractional Brownian motions.
Using extended extreme values, we define functions independent of time scale. More-
over, a kind of fractal dimension is measured. In high frequency financial data,
observations can occur at varying time intervals. Using these functions, we can ana-
lyze non-equidistant data without interpolation or evenly resampling. Moreover, the
problem of choosing the appropriate time scale is avoided. Lastly, these functions are
related to a viewpoint of investor with constant transaction costs.
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Fig.1:  Extreme values determined by a scale C. The circles (o) represent a function g(s).
The function g attains its local maximum determined by a scale C' at 1, but does not attain its
maximum at ty1. Besides, g attains its local minimum with C' at to, not at fps. Using a slit: a pair
of parallels whose distance is C' (denoted by dashed lines), we can detect these extreme values.
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Fig.2: Double logarithmic plot of R(C')/C with C. The pluses (+) represent the result from
fractional Brownian motions (fBm) with parameter H = 0.2, 0.3, 0.4,0.5,0.6,0.7,0.8
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Table 1: Folding dimension of fractional Brownian motion with parameter H

H Dy D,
0.2 4.9253 5.0000
0.3 3.5336 3.3333
0.4 2.4952  2.5000
0.5 1.9962 2.0000
0.6 1.6148 1.6667
0.7 1.4163 1.4286
0.8 1.2562 1.2500
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Fig.3:  Double logarithmic plot of R(C)/C with C' for USD/JPY exchange rate. The lines
represent the result from the data of each day from May 8, 2000 to May 12, 2000. The pluses
(++) represent the result from a fBm with parameter H = 0.5
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Fig.4:  Double logarithmic plot of R(C)/C with C for USD/JPY exchange rate. The lines
represent the result from the data of each day from Aug. 21, 2000 to Aug. 25, 2000. The pluses
(+) represent the result from fBm with parameter H = 0.3,0.4, 0.5
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