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FRACTIONAL LEVY-FLIGHT STOCHASTIC PROCESS
TO SIMULATE EARTHQUAKE MOTION PHASE

Tadanobu SATO

We discuss several mathematical features of a stochastic process to simulate the earthquake motion phase.
First we express that the random nature of the stochastic process is defined by an independent and identi-
cally distributed random number property generated from a certain probability density function. If it has
the variance we derived that the continuous stochastic process with respect to the circular frequency be-
comes the Wiener process. Second we derive that the phase process is continuous and correlated process
with respect to the circular frequency because the phase difference possesses the power low with respect to
the circular frequency interval. Moreover considering the case that its stochastic characteristic obeys the
Gaussian nature we discuss the possibly being able to simulate phase process by the fractional Brownian
motion process. Finally focusing on the power low of the phase difference with respect to the circular
frequency interval and the non-Gaussian distribution characteristic of the standardized phase difference, we
developed a new stochastic process named as the fractional Levy-flight motion process to simulate the
earthquake motion phase.
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