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An examination on the forecast of the catch of the young Bluefin Tuna
Thunnus orientalis in the Waters around the Tsushima Island

Daisuke Nishimura, Kenichi Yamamoto and Nobuo Takagi

Nagasaki Prefectural Institute of Fisheries has forecasted the catch of the bluefin tuna
Thunnus orientalis in the water around the Tsushima Island by the use multiple regression
analysis every year since 1989, but it is impossible to use several parameters in the past several
years. Therefore, the present studies are an effort to improve the method of forecast of the catch.
The criterion variable and the adoped explanatory variables by multiple regression analysis are
as follows: The catch of young bluefin tuna by the majority fishing port in Tsushima from
September to May next year (Y), the catch of the young bluefin tuna in Kochi Prefecture (X1),
the average sea level difference between Hakata and Izuhara during August (X2) and the catch
of the adult bluefin tuna in the fishing port of Sakaiminato in Tottori Prefecture during the
summer (X5). The relation between the catch (Y) and the adopted explanatory variables are as
follows:

Y=68.175 X1+ 0.0662 X5 — 174.30---@®
Y=41.736 X1+ 14.506 X 2 + 0.0233X5—11.600---(2

The relation of @ excluded the catch and surrounding factors in 1994. The stronger year
class is estimeted in 1994 by a tuning VPA. These regressions are significant at 1% level. It was
considered that this analysis result is useful to the forecast of the catch. The equation D is used
when the values of X1 and X5 are large, and the equation @ is used in other cases.
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Fig. 1. Yearly changes in monthly catches of young bluefin tuna by the majority fishing port

in Tsushima from 1987 to 2001.
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Fig. 2. Monthly changes from September to June of the next year in the rate of
catches of young bluefin tuna in each size category by the majority fishing
port in Tsushima from 1999 to 2002. (A), the largest size category . the
weight over 4kg. (B), the second largest size category : the weight from 4kg
to 3kg. (C), the middle size category : the weight from 3kg to 2kg. (D), the
second smallest size category . the weight from 2kg to lkg. (E), the smallest

size category . the weight under lkg.
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Table 1. Catch and surrouding factors investigated

v Y:Catch X1 X2 X3 X4 X5

o t) (x10% (cm) (°c) (°c)
1989 108 0.77 -0.50 3.7 245 2858
1990 167 1.45 1.14 1.1 244 0]
1991 137 1.20 3.11 14 23.8 2407
1992 13 0.29 -4.88 2.7 23.7 4880
1993 74 0.56 3.20 0.8 241 1801
1994 1240 4.06 0.58 3.0 24.2 14041
1995 320 1.63 8.44 25 24.1 6484
1996 545 5.98 6.32 1.3 250 4715
1997 171 1.70 513 25 244 5847
1998 283 3.79 1.22 28 26.4 4714
1999 412 1.86 7.1 3.0 25.6 6558
2000 337 1.36 4.97 1.4 248 7829
2001 163 4.34 4.24 0.6 25.8 2193

X2 and X5:The numbers of individual.
Table 2. Correlation matrix amoung catch and surrounding factors
Y X1 X2 X3 X4 X5
Y 1.0000

X1 0.5738%x  1.0000

X2 0.1240 0.4010 1.0000

X3 0.2503 -0.1634 -0.1510 1.0000

X4 0.0658 0.5689%x% 0.5450 0.0036 1.0000

X5 0.8389% 0.2719 0.0739 0.4824 -0.0391 1.0000

* Significant at 1% level,* % Significant at 5% level.
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Table 3. Result of multiple regression analysis by backward elimination

Adopted explanatory variable X1 X5 Constant term
Partial regression coefficient 68.175 0.0662 -174.30
Standerd partial regression coefficient 0.3733 0.7374
F-value 7.714%% 30.104* 4.792
multiple correlation coefficient 0.9125
F-value 24.892%
*k Significant at 1% level, > % Significant at 5% level.
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Fig. 3. The observed value (solid circle) and the
theoretical value (open circle).

Fig. 4. The residual of observed value and theo-
retical value.

Table 4. Correlation matrix among excluded the catch in 1994 and excluded surrounding

factors in 1994

Y X1 X3 X4 X5
Y 1.0000
X1 0.6648+x  1.0000
X2 0.7438%* 0.5178 1.0000
X3 —-0.0019 -0.2785 -0.0892 1.0000
X4 0.4825 0.6687«*  0.5263 0.0566 1.0000
X5 0.5227 0.0449 0.4214 0.4326 0.1549 1.0000

% Significant at 1% level, 3k °k Significant at 5% level.
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Table 5. Result of multiple regression analysis of excluded the date in 1994 by back-
ward elimination
Adopted explanatory variable X1 X2 X5 Constant term
Partial regression coefficient 41.736 14.506 0.0233 -11.600
Standerd partial regression coefficient 0.4657 0.3540 0.3526
F-value 4.9688 2.3665 3.2018 0.0335
multiple correlation coefficient 0.8702
F-value 8.3183x*
* Significant at 1% level.
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theoretical value (open circle) excluded the date
in 1994. -250 b

Fig. 6. The residual of observed value and theo-
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Table 6. The forecast of the catch of the young bluefin tuna in 2000 and 2001

Observed  Theoretical

Theoretical

Year value value(D residual(® value® residual®)
2000 337 447 -110 255 82
2001 163 313 -151 339 -176
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