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Analysis and Prediction of Anchovy Fisheries in Korea
ARIMA Model and Spectrum Analysis

Hae-Hoon PARK and Gab-Dong YOON*
East Sea Fisheries Research Institute « *National Fisheries University of Pusan, Korea

Forecasts of the monthly catches of anchovy in Korea were carried out by the seasonal Autoregressive
Integrated Moving Average (ARIMA) model and spectral analysis. The seasonal ARIMA model is as
follows:

(1—-0.431B)(1—B") Z,=(1—0.882B") g,

where: Z,=value at month t; B® is a backward shift operator, that is, B°Z,=Z.»; and e,=error term
at month t, which is to forecast 24 months ahead the anchovy catches in Korea. The prediction error
by the Box-Cox transformation on monthly anchovy catches in Korea was less than that by the
logarithmic transformation. The equation of the Box-Cox transformation was Y'=(Y***—1)/0.58.
Forecasts of the monthly anchovy catches for 1991~1992, which were compared with the actual
catches, had an absolute percentage error (APE) range of 1.0~63.2%. Total observed annual catches
in 1991 and 1992 were 170,293 M/T and 168,234 M/T respectively, while the predicted catches were
148,201 M/T and 148,834 M/T (APE 13.0% and 11.5%, respectively). The spectrum analysis of the
monthly catches of anchovy showed some dominant fluctuations in the periods of 2.2, 6.1, 10.2, 12.0
and 14.7 months. The spectrum analysis was also useful for selecting the ARIMA model.
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Fig. 3. Estimated partial autocorrefations (PACF)
to lag 50 for the log-transformed anchovy
catches.
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Fig. 4. Estimated ACF after nonseasonal first dif-
ferencing and seasonal first differencing
for the log-transformed anchovy catches.
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Fig. 5. Estimated PACF after nonseasonal first dif-

ferencing and seasonal first differencing
for the log-transformed anchovy catches.

99 1¥sEvY bed 2L B AL,

ARIMA (1,1, D (21, 1) »

o] ¥ & B9 ACF 2 PACFE Sx38AE
g Bl Aoy, B4 Yot £48 (Mo-

b

dified) Box-Pierce A% RUN A3 L5 o] &
Yo APTS Nao FQlovg P 0 HAFLLo

—

2% & & Atk (3, 1993). AchA¥st £4¢ HE
23 g Ry b o] RFo] o HHPSL 2o
Fog, 233 242 ARIMA R0 iAo o
&3 2,

(1—-0.381B)(1—0.027B2+0.141B*) (1—B)(1-B®)Z,
=(1—-0.968B)(1~0.727B%)e, 1

#8, A2 243 9 o)A duhes 21
() Weke o] sA% o] A& Box-Cox &Y
29 Aolng @5 Aoy o8g Ao
tha] Box-Cox W34 (12)& H&3ld 713 HA%
HES 73 Z23E 4 (13)3 2k} (Sokal and Ro-
hif, 1981).

Y=(Y"—1)/a, a0

faa (12)
=InY, a=0

Y'=(Y°5%—1)/0.58 (13)

Box-Cox H#& 3lo] 73 HA g% 259 ACF
of AdAel vehtEz (o7] FdsAE ¥S) A
AAEste ¥ ACFe PACFE Fig 63 Fig 7
YE it

U o] BYES AL, FAHY EF
A (149 2o

(1-0431B)(1-B®)Z,=(1-0.882B)e, (14)
4 (149 28 g 229 FFA BH L AAE
I gk e FHAFE 0994521, ol AL 5%

folvEAM BiAel Adse, el ACFSH
PACF= 2A8HAIE Y& Ho] Aoy (7, 1993)
Ao WAREIE Jeplla, +3E (Modified)
Box-Pierce 3& Lag 12914 282 138(DF=10),
Lag 24901 A y*at2 293(DF=22)FJ2BR FYFFE 5
%oX o] Y2 71Z4HA gon RUN #AL &

s T v

146



ARIMA 249 4 2HEH 3§y

0.8

06

COEFFICIENT

-0.6
-08
-1 T T T T T O T T T T T T T T T T T
0 6 12 18 24 30 36 42 48
LAG (MONTH)
Fig. 6. Estimated ACF after seasonal first differ-

encing for the Box-Cox transformed an-
chovy catches.

08

0.6

0.4

COEFFICIENT
o

TS S PR A S
LAG (MONTH)
Fig. 7. Estimated PACF after seasonal first dif-
ferencing for the Box-Cox transformed
anchovy catches.

o) AF7E 1280103 7= 114570) 90 H, oA

2 RU54E 5% SYA0l Utk mhebdl, 23
B 02 WAFEole ¥+ ok

Gee 29EY 4 v‘%% 4RRA. AR Fig 1

Real 42 REAQ Lo 3YAHL 71Fog YA
ol glemg A8 AL EAFL7 NY o N2 A7}

Fig. 8oll4 HW £3dE HEL (19 2279,
(2)9] 6.1719, (309 102714, (19 12714, (5)9]
147709 AEdA AgFHcr 2 e Ui ¢

147

200

i s
Wil M
- E 3 1
o —200; 2
o 3
o 3
X _a009
~ u|
) E
SIE
@ -—6002
3 oa
—BOO—E
—10005
50 100 150 200 250 300
FREQUENCY

Fig. 8. Fourier transform of anchovy catch after
subtracting mean value of it: Real part.

=+ actuol
------ forecast by ARIMA(Box—Cox transformed)
log—transformed)

— — forecast by ARIMA|
30

— [N N
w (=] w

Catch (x1000 M/T)

O
2 4 6 101214161820222426

MONTH (1991—1992)

Fig. 9. Comparison between the actual catches
and the forecasts by the ARIMA models.

ER
A Az dg A (14)5 o] &3te] 1991»&%3 1992
WA 2397241 9) & d&% o gta A4 o]g
F& vEbd 2o Fig. 99F Table 190 $ith,

AA o) g} o S0l 8ol 23 (APE: absolute
percentage error) & Th3 202 HA31H (Stergiou,
1990),



SEEX

Table 1.

o, 71
Rk

Comparison of errors between the actual catches and the forecasts by the ARIMA models on

the log-transformed and the Box-Cox transformed anchovy catches
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