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absolute magnitude of SAIC represents statistical significance because it is the difference of AlCs
hetween two models. If the AIC of the first model is smaller, the anomaly is not significant and SAIC is set
as zero by the boxcar function in the egquation.

While the number of background events was not determined in any stages of our analysis, the expectation of
the number of background events could be estimated because we estimated the probahility that a certain
eventwas a background event. By plotting the cumulative expected number of events versus time, we could
wisualize the temporal rate change within a window period. This is similar to a generalization of the
cumulative number plot of independent events obtained by the de-clustering algorithm that separates events.
The probability that a certain eventwas a background eventwas estimated by maximizing the likelihood with
the application of the EM algarithm (Dempster et al, 1977 tathe ETAS maodel, as described in Appendix A

3.4, Maonte Carlo simulation

We conducted a Monte Carlo experimentto compare the observed distribution of AIC to that from an ideally
constant background seismicity model, to find outwhether the observed background seismicity was almost
regular ar not. First, we simulated an earthguake using the extended ETAS model shown abowve.

The simulation was conducted in a circular area with a radius twice that of the sampling area. We did not
simulate earthguakes over all the Japanese islands at once because daing so would reguire too much

computational time. However,
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refully considered the effect from the limited size of the area. The radius
o _estimate the effect of earthguakes
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procedure was repeated 1000 times.

3.5, Susceptibility of the result to aftershock parameters

Inour analysis, we assumed aftershock parameters as 2 =1 and &= 1.1, and therefore may have hiased the
analysis of background activity, As an alternative set of parameters, we also adopted parameters proposed
by Utz (1968) to represent aftershocks of Japan {2 = 0.85 and & = 1.3} and re-analyzed the observed
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Abstract

Several space-time statistical models are
constructed based on both classical empitical
studies of clusteting and some mare
speculative hypotheses. Then we discuss the
discrimination between models incorporating
contrasting assumptions concerning the form
of the space-time clusters. We also examine
further practical extensions of the model to
situations where the background seismicity is
spatially non-homogeneous, and the clusters
are non-isotropic. The goodness-of-fit of the
models, as measured by AIC values, is
discussed for two high guality data sets, in
different tectonic regions. AIC also allows the
tails of the clustering structure in space to

rified. A simulation algarithm for the

15 i5 provided, and used to confirm the
metical accuracy of the likelihood
calculations. The simulated data sets show the
similar spatial distributions to the real ones, but
differ fram them in some features of

space-time clustering. These differences may
prowide useful indicators of directions for
further study.
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