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MISTERY OF EARTHQUAKE MOTION PHASE FEATURED AS STOCHSTIC

PROCESS

Tadanobu SATO

Decomposing the earthquake motion phase into a linear delay part and a fluctuation part, we investigated
stochastic characteristics in the discrete phase difference process of fluctuation part. Because the observed
earthquake motion phase has the long memory with respect to the circular frequency and results in the self-
affine similarity characteristic of phase difference process, it therefore must be expressed by a stochastic
process with the fractal nature. Under the premise that the earthquake motion phase is calculated by sum-
ming up a discrete stochastic process of phase difference, we assume that the earthquake motion phase can
be expressed by a Lubesgue-Stieltjes type integral equation in which the kernel covers a long memory
characteristic of earthquake motion phase and the integration function expresses its stochastic characteristic.
We also assume the identically independent distribution characteristic on the stochastic nature of integration
function. If it has fixed variance and mean values, based on the requirement from the Central Limit Theorem,
the stochastic process of earthquake motion phase is turned to the fractional Brownian motion process but
it cannot clearly express the observed earthquake motion phase characteristics. We therefore examine the

necessary stochastic condition on the integral function



