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Table 1. Thests of several hypotheses for five earthquake sequences
treated in Parts 1 and 2 of this paper {cf. Figs. 1-5).
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earthquakes. Dotted lines indicate the critical regions at a=0.05.
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number of runs R and its expected value E(R) under the
assumption of stationary random process.
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7. Some Problems of the Distribution of
Earthquakes in Time (Part 2)

By Tokuji Ursu
(Department of Geophysics, Faculty of Science, Hokkaido University)

This paper describes the various statistical methods for testing the hypothesis that
the occurrence of earthquakes is represented by a stationary random process in time.
These methods are based on the following items respectively.

(1) The frequency distribution of the time intervals between two earthquakes.

(2) The frequency distribution of the numbers of earthquakes occurring per interval
of length 4¢.

(3) The variation of the numbers of earthquakes per nuit time interval with time,
or the PorssoN index of dispersion for the numbers of earthquakes.

(4) The frequency distribution of the time intervals between sth and (s-)th earth-
quakes (m=2,3, --).

(5) The autocorrelation coefficients 7. (k=1,2, -} for the series of the numbers of
earthquakes per unit time interval.

(6) The autocorrelation coefficients 7 (#=1,2, ) for the series of the transformed
time intervals between earthquakes.

(7) The frequency distribution of the time intervals z;; between the ith and jth
earthquakes for all combinations of 7 and j ({<j} and 7;5<7, (a constant).

(8) The runs above and below the median of the time intervals between earthquakes.

(9) The runs above and below the median of the numbers of earthquakes per unit
time interval.

(10) The runs made by mixing of the origin times of earthquanikes two adjacent
perioid of time of equal length.

(11) The runs up and down for the time intervals between earthquakes.

(12) The regression coefficient for the numbers of earthquakes per unit time interval
versus time,

(13) The equality of the mean numbers of earthquakes in % periods of time of
equal length.

(14) The homogeneity of the distribution of the numbers of earthquakes per unit
time interval between two period of time of equal length.

These methods have been applied to the five series of earthquakes treated in Part
1 of this paper. Results are shown in figures and a table. Although each method is
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based on the different statistical property of the stationary random process, the methods
based on the items (1), (2), (3), (4), and (10) are sensitive to the present data, i.e., they
reject the hypothesis of stationary random process at very high levels in the cases of
shallow earthquakes with M>6 in and near Japan and the felt earthquakes in two
periods of the Matsushiro swarm. The response of each method for a sequence of earth-
quakes may provide useful information in building a stochastic model of the occurrence

of earthquakes. (to be continued)



