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EE, /=T a—~FRXATRKDOND,
M =log A+alog 4+7

BL, a7 ZEHKET 3, _

SEFDPOREINE< /S =F a2~ FRERNKEBNT, a=173, 7=—083 L LT, BA
OEBHMHITAONE M2 LIbDTH 5,
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Table 1. Coefhicients « and 7, calculated by the method of least squares.
N: sample size

Station N a T Station N a T
Aikawa 22 068 305 | Nagoya 28 1.08 1.01
Akita 59 4,00 — 6.42 Nemuro 29 0.46 2.73
Aomori 78 1.36 — 0.20 Niigata 47 1.27 0.08
Fukushima 90 259 — 292 Obihiro 35 1.84 — 1.39
Gifu 12 412 — 599 Omaezaki 17 3.09 — 3.62

" Hachinohe 38 325 | —388 Onahama 64 119 0.30
Hikone 13 1.89 — 0.37 Osaka 14 1.58 —0.37
Kakioka 34 1.28 0.39 Oshima 20 1.68 - 0.01
Kachi 15 1.25 0.86 Sapporo 34 1.79 — 090
Kofu 25 0.63 1.88 Sendai 61 0.75 1.60
Kumagaya 25 1.19 0.55 Shizuoka 13 1.48 0.55
Kumamoto 17 2.68 — 2,59 Tekyo 43 0.15 3.03
Maebashi 28 ) 0.28 2.94 Tomisaki 22 0.93 1.20
Mishima 27 3.30 —3.98 Toyama 17 2.98 — 3.64
Mito 67 0.62 218 Urakawa 31 1.49 0.02
Miyako 55 . 1.00 1.40 Utsunomiya 48 1.31 041
Mori 34 1.33 0.16 Wajima 16 2.03 — 1.20
Morioka 68 0.66 1.95 Yokohama 27 1.53 - 0.20
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Fig. 1. Relation between the coefficients
a and 7 in the formula M=log A+
alog 4+7, calculated by the writer. The
outer ellipse contains 90% of samples,
and the inner one does 50%.
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Fig. 2. The observed frequency
distribution and the normal one,
calculated by the writer.
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Fig. 3. Relation between the coefficients
a and 7 in the formula
M=log A+alogd+7,
calculated by Hayatu.
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Fig. 5. Japan and its vicinity devided into small

o M 1/8.26

H OB 4% % 0.9168 provinces having the sides of 2 degrees both
in latitude and longitude. Numerals represent
B LTND 50% S TFEH : BF1.63, the province number, and are found in the

1% 0.20 first column of Table 2.
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Table 2. Frequency distribution of earthquakes classified by

magnitude (M) in each province, and coefhicients a
and 4 in the formula log N=a+56(8—M).

M
Province 4_0-4_4‘4.5—4.9|5.o-5.4‘5.5—5.9 6.0—6.4‘6.5—6.9’7.0—7.4‘7.5—7.9 go-84| ¢ b
1
2 2 2 2
3 1 1 2
4
5 2 1 1
6 2 1
7 1 1 3
8
9 3 )
10 3 1
1 2
12 1 2 1
13 14 | 30 | 19 7 5 —177| 053
14 4| 17| 18 7 2 2 ~199 | 056
15 2 2 6 2
16 1 1
17 4| 27| s0 | 12 6 4 —193| 07
18 3 1 8 3 1 —221| 055

(to be continued)

5) REF; HAKREOEEMEDFK (1926 4 ~1956 42, 1958.
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Province 40-44[45—49’50—54‘55—59\60—@4 65-69|7.0-74|75-79]80-84, ¢ b

19 1 7 1 1 1
20 4] 23| 13 4 2 1 1 —215| 060
21 2| 7! 39| 1 6 1 1 1 —199| 069
2 2| 2| =z 4 1 —254| 091
23 2| 1| 19 6 1 ~236| 078
24 1 2
2% 2 1 2
% 2| 19| 50 | 24 7 3 2 —133| 050
27 14 | 73 | 122 | 50 | 35 | 10 5 —167| 080
28 13| 2 9 4 2 —250| 071
29 20 | 56 | 34| 11 6 7 —179| 063
30 25 | 46 | 33 9 5 1 1 —222| 075
31 17 46 | 30 | 12 7 3 2 1| —19| 051
32 1] 5 1 2 —197| 046
33 5 8 5 2
34 2 3 3
35 5| 7] 13| 14 5 2
36 1 4 18| 2| o1 8 1 —201| 087
37 15, 37 | 52| 46 | 18 7 2 1 —156| 066
38 124 | 238 | 143 | 64 | 28 | 1 3 3 ~170| 097
39 16 | 42 | 31| 10 8 1 1 234 082
40 3 5 5 2 1| —187] o040
a 1
2 5 3
43 2
m 1| 1| 1| 13 3 —142| 050
45 5| 17| 8| 23| 18 7 —106| 039
4% 39 | 76 | 65 | 45 | 18 5 1 —215| 096
47 1| 2 5 1 2 1 —200| 036
48 1 2 |
49 2 | 12
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Fig. 6. Relation between the coefficients
a and b in the formula log N=a+5bX
(8—M). The outer ellipse contains 90
% of numbers of samples, and the
inner 50%.
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Fig. 7. The observed frequency distri-
bution and the normal one.
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8. On the Correlation of Coeflicients Determined
by the Method of Least Squares.

By Tadashi MAKI
(Department of Geophysics, Faculty of Science, Hokkaido University)

Hitherto several authors pointed out that there are apparently linear relationships be-
tween the coefficients contained in the expression of earthquake magnitudes and in the
relation between the magnitudes and their frequencies, which are determined by the method
of least squares. Concerning these relations, K. AKI commented, from the view point of
the theory of probability, that these relation might result from the accidental cause, i.e. a .
probability ellipse might be deemed apparently as a straight line when both the coefficients
are highly correlated. . '

However, AKI’'s comment requires the condition that the distribution of samples along
the major axis of the probability ellipse is normal. In this report, it is examined whether
the above distribution is normal or not. The results of the x*-testing are given as follows:
for the expression of earthquake magnitudes, the writer’s data are examined to belong to
the normal distribution with the significant level 1%, while HAYATU’s data are examined
to belong to the normal distribution with the significant level 70%. For the relation be-
tween the magnitudes and their frequencies, the data are examined to belong to the normal
distribution with the significant level 48%.

According to the above results, it may be said that AKUs criticism is not always to
be adopted for the two relations of earthquake magnitudes.



