Kumagai, Yoshiaki [2002] “Fractal Structure of High-Frequency Data in the
Foreign Exchange Market.” Journal of Korean Physical Society, vol. 40,

no.6., 1100—1104.

“In high-frequency financial data, transactions can occur at varying time
intervals. We propose a new method to describe the fractal structure of high
frequency data, which are non-equidistant in physical time. Using extreme
values determined with a scale, we define functions independent of the time
scale. Moreover, we can measure a kind of fractal dimension: the fold
dimension. Using these functions, we can analyze non-equidistant data
without information losses. In this contribution, we use a high frequency

data set on bid and ask prices of the dollar/yen exchange rates.’

Kumagai Yoshiaki [2002] “Fractal Structure of Financial High Frequency

Data.” Fractah, vol.10, no.1 13—18.

"We propose a new method to describe scaling behavior of times series. We
introduce an extension of extreme values. Using these extreme values
determined by a scale, we define some functions. Moreover, using these
functions, we can measure a kind of fractal dimension — fold dimension. In
financial high frequency data, observations can occur at varying time

intervals. Using these functions, we can analyze non-equidistant data
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without interpolation or evenly sampling. Further, the problem of choosing
the appropriate time scale is avoided. Lastly, these functions are related to

a viewpoint of investor whose transaction costs coincide with the spread.’

[2001]

vol.11, no.4.33-40.
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Kumagai, Yoshiaki [2002] "Time-Space Scaling of Financial Time Series.’ In
Hideki Takayasu ed. Empirical Science of Financial Fluctuations: The

Advent of Ecophysics, 250—259.

"We propose a new method to describe scaling behavior of time series. We
introduce an extension of extreme values: maxium and minimum. By using
these extreme values determined by time-space scaling with a spread (or
width), functions of this spread are defined. One is the number of these
extreme values, and the other is the total variation among these extreme
values. These functions are independent of time scale. In high frequency
data, observations can occur at varying time intervals. In particular, on
fractal analysis, interpolation influences the results. Using these functions,
we can analyze non-equidistant data without interpolation. Moreover the
problem of choosing the appropriate time scale to use for analyzing market
data is avoided. In other words, “‘time” is defined by fluctuations here.
Lastly, these functions are related to av viewpoint of investor whose

transaction costs coincide with the spread.’
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Kumagai, Yoshiaki, Kei Arai, and Gyoichi Iwata [2001] "Arbitrage Relation in
the Corn Futures Prices of Japan and US.' Keio Business Review, n0.39-3,

43—58.

“This paper aims to analyze empirically how the price of commodity futures
market in Japan is related to an overseas futures price of the same
commodity. First, whether the arbitrage activities between the Tokyo Grain
Exchange and the Chicago Board of Trade work with respect to corn futures
is examined. After the usual statistical test on the arbitrage relation
hypothesis among the coefficients of the logarithmic TGE price regression on
the logarithmic CBOT price and forward exchange rate, this paper uses data
of unit transportation cost, which has been neglected so far. By using the
C&F premium, the theoretical arbitrage value of the imported corn price can

be directly compared with the TGE corn price.’

[2002]
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