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A Method of Estimating Salmon
Returning Rate When the Age
Compositions of Returned

Groups are Unknown.

TaTsuro AKAMINEY, YUkIo NOSE#

AND MAKOTO SHIMIZU?

Abstract

The mathematical model of this estima-

tion is in the form of simultaneous linear equa-

tions:
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Ri: returned number in i year
Ci: returned number of i year class group
th: rate of k age number in C;

The method of solving this equation is
Gaussian elimination. When (2 -¢5--0, it can
be solved easily. The inverse matrix makes
it easy to estimate the effects of parameters:
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Table 1.

Pi(%)

. 244
. 091
. 326
- 070
. 115
. 045
- 090
. 186
- 178
. 215
. 044
. 243
. 364
. 152
. 196
. 246
. 824
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Table 2,

Ci

1243

1350
12823
2789
1318
1351
7114
4892
1891
4118
3469
13975
13338
5522
9113
27815
73108
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Returned salmon data in Oozuchi river.

Ci

1243
1350
12823
2789
1318
1351
7114
4892
1891
4118
3469
13975
13338
5522
9113
27815
73108

27
369
212

81
231
263

41
114
415
293
379
276
562
441

1123
7227
415
736
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313
507
2056
932
535
843
1045
906
546
1746
1351
2281
2901
2029
4304
3436
45269
5720

t4C;

774
657
9199
1574
666
222
5055
3414
1174
1862
1546
9783
5724
2850
4152
21655
20794

Result of calculation for returning rate.

Ri.4
1892
3080

10371
3537
1844
1344
6130
5132
3739
3649
4197

17526
9726
8714

14895

67555

28425

t3=.390, t4-=.610, R*,=1t4R,,

cn

5762
—6963
18490
1843
4598
—3331
6991
7611
—312
12397
—14234
32862
—3899
36999
—50780
112854
18501

t5C;

156
159
1199
71
36
55
751
526
57
95
279
1532
437
81
216
1625

5795
—4213
14487
3933
2917
165
3187
10732
—3628
15261

—14514

33463
—7401
36514

—34768

92573
28425
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1892
3080
10371
3537
1844
1344
6130
5132
3739
3649
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17526
9726
8714
14895
67555
28426
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20 R
30 R
40 Pl
50 D
60 F
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EAD N

RINT °N=";

IM A(N,N)

OR I=1 TO N

70 FOR J=1 TO N
80 READ A(I,J)
90 PRINT "AC";I3°,"3Jd3")=";AC1,N)
100 NEXT JsNEXT I
110 STOP

REM "3

130 FOR J=1 TO N-1
140 FOR I=J+1 TO N
150 P=A(I,J)/A(J, D)

220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
4190
500

T

FOR K=1 TO N

ACLL,K)=A(T,K)-P*A(J,K)

NEXT K
ACI,J)=-P
NEXT I:NEXT J
REM

FOR I=1 TO N
R=A(I,I)

FOR J=1 TO N
ACT,J)=ACI, /R
NEXT J
ACI,I)=1/R
NEXT I

REM 1994

FOR J=2 TO N

FOR I=J-1 TO 1 STEP -1

Q=A(I,J)
A(I,J)=0
FOR K=1 TO N

ACT,K)=A(I,K)-Q*xA(J,K)
NEXT K:NEXT I:NEXT J

REM 31%Ys3”2
FOR I=1 TO N
FOR J= 1 TO N

PRINT “A(";I;
NEXT JsNEXT 1
DATA

I3%,"3d:")="3A(1, N
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Program for calculation of inverse matrix.
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