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AUTO-CORRELATION CHARACTERISTIC OF THE EARTHQUAKE MOTION
PHASE DIFFERENCEE

Tadanobu SATO and Yoshitaka MURONO

We decomposed the earthquake motion phase into linear delay and fluctuation parts. In this paper, we
discuss the peculiar auto-correlation characteristics of the fluctuation part of the phase. First, we normalized
the phase difference of the fluctuation part by its standard deviation then investigate the auto-correlation
characteristic of the normalized phase difference. The auto-correlation characteristic of the phase difference
is expressed by a unique equation and is independent of the circular frequency interval to calculate the
phase difference, which means that the phase difference possesses the fractal characteristics. Then we de-
velop a method to define the covariance matrix of normalized phase difference form the identified auto-
correlation function. If the probability density function is assumed to be expressed by the normal distribu-
tion function, we discussed a possibility to simulate the earthquake motion phase by modifying the frac-
tional Brownian motion. Moreover, we discuss the non-Gaussian feature of the phase difference and derive
a formula that expresses the phase difference as a Levy-flight probability density function. Because the
variance of the stochastic value obeying the Levy-flight distribution cannot be defined we discuss the ex-
istence condition of the variance even if the stochastic value obeying the Levy-flight distribution. Then we
develop a new stochastic process, namely, the fractional Levy-flight motion, using the Levy-flight noise
process and the kernel with the fractional characteristic for the simulation of a stochastically rigorous sam-

ple earthquake motion phase.
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