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Forecasting Total Marine Production through Multiple
Time Series Model
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Abstract

Marine production forecasting in fisheries is a crucial factor for
managing and maintaining fishery resources. Thus this paper aims to
generate a forecasting model of total marine production. The most
generally method of time series model is to generate the most optimal
single forecasting model. But the method could induce a different
forecasting results when it does not properly infer a model To overcome
the defect, I am trying to propose a single forecasting through multiple
time series model. In other word, by comparing and integrating the output
resulted from ARIMA and VAR model (which are typical method in a
forecasting methodology), I tried to draw a forecasting. It is expected to
produce more stable and delicate forecasting prospect than a single model.
Through this, I generated 3 models on a yearly and monthly data basis
and then here 1 present a forecasting from 2006 to 2010 through
comparing and integrating 3 models. In conclusion, marine production is
expected to show a decreasing tendency for the coming years.
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stk p,d, g2 WS AAsI ZF Weete] X
HAFE Fal HAY RS Add
= ARIMA(0,0,0)%¥ ARIMA(2,2,2)¢| 277
E=5 looping AlEEleld ZRIage st A RYgs FEskE Vleo® At
&3t £ d= o] AIC(Akaike(1976) information criterion)® SBC(Schwarz(1978)
Bayesian criterion), 28] 12 MSE(Mean Square Error)o|t}. wta}A] looping A & dl ]
=3 MSES #< HA= 3ln Agdoz SBCS AICE Hx= 3: p,dq
SAulgre = MAstdth. MSEE HA4s Al7lE p,dgs WA 7Eoz HAA
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32 ¥4 SARIMARE A=H
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(Granger, 1963, 1969) <134 HAS T H2W
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Fojler AdH = /M SsHUsE e 29 HAE ), e W an
FHM/T), 4= FE=dM/D), =3 F27H4(%), Fites FdFW/T), =9 ¢
HA®), FAdHS, T B, FoldvtE=MHP), FA7beE ANFEM/T), AA
ofdelt, AA AR (E), AAZFAIF(R), AFTATF L), AdAdJAT, A7t
T08), ADFAFTAE). ATMEAAZE(HY), o7t 5(EH ), A5 Y), oY
(A9, AGA RS-, o7k THAZ 25, A7 AL A(H ), o 7F-A
(TEANE ), 7P (RHY), A d(dAgEeh) 1dHE S 3, 1dFH =
AL, IdFTFZoLds, FEUAFTE FFHDOM), =d9 714 (1/1DM), Fola=
H(), dolAmETFAd/ L8 (%) otk o|HFE ARG WA Add HA G
T A4e T8 HF sHHFE A8k
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24
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34 E¥ =
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ole} e HARYS FEE7] 9% B =G5 SAS v8025 A& Th SASE
Z3] ARIMAE &S SARIMAR Y] Al AFAXE A=E361992™, looping A E
ol 2198 SAS IML¥ Macro, ETSE AF&3F3i

VAREZH I} 23 A A3pd HA, gkl F4E HAAHLS e-Views v401S AH835

o,
Wenge AgFALerld Y dudon AgHE AARIWHE e
=Yg Agsen.

41 ARIMAR | 93 =543

A Az o G WA FAHE #Zo] DF 7 A (Dickey-Fuller 1979)%
AAEATE o] <E 1>2 AESA &2 dHe DFAAY Adelth 28 Wy o
o] DF-Test P_ValueE® AR ‘H, : @] EA3HE FIFT a=0.05904
71 2}akA] Ego = wheto] E7

<¥ 1> In(AAAAE) DEAHA Ax

. DF-Test
Variable Type Rho Prob<Rho Tau Prob<Tau P Value
Zero Mean | 0.0515 0.6877 1.00 0.9123 0.1903
In(Zd ) Single - -
XY EE) Mean 7.8730 0.1932 481 0.0005
Trend -5.8555 0.7281 -3.58 0.0476
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el <E 2>E 12 ARG deEe DFHA ZAdelnt. o A= Hy & 7]7she]
wele] EASA Wee & F Ak F FEASE B2 b By AAD
olub 1A ARG WEE welel EANA B A AALYL BolFr)
<3 2> 1A AHES In(A AL DFAEA 23t
Variable Type Rho Prob<Rho Tau Prob<Tau DF-Test
P_Value
Zero Mean 0.4582 0.7863 3.89 0.9999 0.0186
In(A A Single - -
Ak 2) Mean 1.3859 0.8402 3.88 0.0053
Trend -1.6228 0.9743 -1.08 0.9178

412 ¥ =¥ 1A

G = #HAF ACF, PACF AA, 21813 looping Al E#HeA 22088 B3 =&
H AA AR Y] Y] AEd HF ARIMARSE-S ARIMA(1,1,1)& w=
= Aog AFHUAL}. olo It AEd RE AFge <F >3 g By &
g2 7]E<2 MSE, AIC, SBC= <3 4>¢} #t}.

<¥ 3> BYY A+ A <{ 4> BYAE 7E
Conditional Least Squares Estimation Constant
ADDIOX. Estimat 5.69E-09
Paramet | Estimat | Standar t S |.ma €
Pr > |Lag| |Variance
er e d Error | Value , 0.0078
[t] Estimate

MU 0.1142| 0.0563| 2.03| 0.0490 0| IMSE 0.0882

MA1 1 0.7716| 0.1667| 4.63| <.0001 1| |AIC -65.8052

AR1,1 1.0000| 0.0555| 18.02| <.0001 1| |SBC -61.2262

ol 3 AER AAYE BE A ugd Zrh

(1-¢B)1-B)(4—C)=(1-6B)a, —
(1-B)(1—B)(Z,—0.1142) = (1 —0.7716B)a,,

o] 4& thA EH,

Zt: Zthl - Zt72 + a;t_ 0.772(115,1 O]I;]'
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42 SARIMARZJ 93 ==43%

4 A8E AEAS el Joerz a9 1A #3 glo] looping Al E
ol Z2aS FI AWRE ZEFIEF ST =EE AA FAFE Ak ol &)
AEE HH SARIMAR S ARIMA(1,0,1)(0,1,1)49)8 w2 Aoz 4553
. olel W@ A& mye] ARG <E 4> ~ <E >3 Ak ARTe folF
E a= 0053kl A FolEkA BE Aoz ueht AW A dE A ¢ F 9
t}

< 3> By AF FAHg <E 4> BgAad TS
it i i Constant
Conditional Least Squares Estimation . ~0.0044
, Approx. Estimate
Paramet | Estimat | Standar t Vari
er e d Error | Value N Estimate :
~0.015 MSE 0.1395
MU 0.0104| -1.5| 0.1365 0 -188.917
6 AIC '

MA1 1 0.3857| 0.1620| 2.38] 0.0183 1 0

MA2,1 0.5864| 0.0644] 9.11]<.0001] 12| |qp —176.258

AR1 1 0.7200| 0.1258| 5.72| <.0001 1 0

o5 Tl AtEE AAE BEF Y A2 oI 2k

(1-¢:B)(1-B%)(Z)= (1-6,B)(1—=Z,B%)a, —
(1—0.7200B)(1 — B*)(Z,) = (1 —0.3857B)(1 —0.5864B'%)aq,,

Z, = n(AA 48 A, E(Z) =0

2
a, = WAL a,~ N(o, 0y),

’

431 =@ A 2dA AAE AAH 2H L
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WA (Granger 1963, 1969) <134 AA
o W] tiste] VARRE Y] Hud g A
= atolrh AdeE Wee A5 2 AL A
FHFr AAQgste] RS AEstEE otk 1 i 0
‘A7} Bell Q1A d&s Fx Pi=tl’olal, foliFE a= 0100}01]/\1 HOE Eass
o8 Wz Musigd A W FakE FAFM/T), Fod dA v
(HP), dAAY 7%, 2 AL AF, o hRaE, O%"*ﬁc’ﬂ‘ﬂl o7
WA FFFFOR F 8719 M 144 aeusR AAE A

o
¥ it
%
o
o
o

[=1e) [=2e) [=2e) [=2e)
N 72 F w2 He A = F- w2
2 s | sz &E 958 o | saz| as
TAME EC 1A 1.3934|0.2468 |[{U A S M2l |6.0468 | 0.0227
TEE=2 2.4739(0.1259 ||o] &4 4 41| O |4.3387| 0.0503
EY =714 0.1074|0.7455 [0{ ¥ oA 5 3.0500| 0.0954
T O |4.1316|0.0630 [7IXHEAS M2l |4.5776 | 0.0443
EE =4 0.1047|0.7514 [|0{ 7t M 2 o 3.5454 | 0.0736
_ & % E

FS0{M M= 0.2812| 0.5997 Sjl) A O |4.3415| 0.0496
E20{M EF 0.0023| 0.9624 |0 7FRFAHH ) 3.2966 | 0.0837
E0{M Ofd= O [2.2933|0.0901 [1HAHAZE{ 35 0.5074 | 0.4826

TATISE AL - N
o 0.0344|0.8542 [1AE F =il 0.1660| 0.6877
AT O [2.7596|0.0975[1HHAE{ L 0.2326| 0.6348
o7kl = 1.6614|0.2076 |[HAM G222 O |2.7141] 0.0996

ASAIZIH 1.5542|0.2225 |[EHEto+A 0.0016 | 0.9681
MAA I 1.2475/0.2732 [ RXI 225N 2.2283 | 0.1456
KI_-|O-IO O-IZ.(;_A 7

ROl S AT 4.3440/0.0495 |2 53U/ A QM % 0.0182| 0.8936

2
oI5 O ]4.5455|0.0450
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432 499 W5 @ 294 TAE 24 AP

<E 6> 234 AT A4 A
(0) o)
Hypothesized|Eigenvalu| Trace 5. - 1. /0 A el o]
. Critical Critical .
No. of CE(s) e Statistic -
Value Value
None 0.21729 3.67719 15.41 20.04
ol O
At most 1 0.00016 0.00235 3.76 6.65
_ None *=* 0.48490| 22.24479 15.41 20.04
=R X
At most 1 0.01063 0.35279 3.76 6.65
None = 0.38489| 15.85173 15.41 20.04
oIt X
At most 1 0.02507 0.78708 3.76 6.65
| ZA7IT |None *x 0.56896| 21.08788 15.41 20.04]
= At most 1 0.11040 2.57371 3.76 6.65
= None 0.26257 7.77927 15.41 20.04
o7tx= O
At most 1 0.03309 0.77396 3.76 6.65
None 0.37067| 10.39272 15.41 20.04
oHE Y| O
At most 1 0.00926 0.20470 3.76 6.65
o7} (= |None *x 0.62291| 22.44413 15.41 20.04]
A) At most 1 0.00057 0.01308 3.76 6.65
mA2Z34 |None ** 0.67291| 36.97720 15.41 20.04]
= At most 1 0.00299 0.09872 3.76 6.65
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o7 AyE A& 4 gtk VECM(Vector Error Correction Model)S ©]-&3}o] of
st} webA B AFdA HyE 714ekA Eke
A A7l AFE AASAY. AdgE bes &
7F HEHoR HAAFH AL

M r&

aWA QAnhg g e @A BAY A4S BH ASE Sk dgst 44
M5E VARZYO Afstel REE A4nde VAROEIL t2e sow ue



Yong-Jun Cho
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(@p]

2 In(%]

FRAANE v <E >3 2H Z,= In(dA 4
7t %), V18 In(o1d 74 g u])o]t},

<% 7> VARQ) 289 443
Zt V5 V16 V18

0.497486] -2.74191] -0.47709] -0.50829

Zt(-1) (0.28052)| (0.69067)| (0.36065)] (0.52683)
[ 1.77341]|[-3.96991]|[-1.32285]|[-0.96481]

-0.0661| -0.14601| -0.10451| 0.113477

V5(-1) (0.1148)| (0.28266)| (0.1476)] (0.2156)
[-0.57575]|[-0.51655]|[-0.70808]|[ 0.52632]

0.107474| -0.17283| 0.801304| 0.321285

V16(-1) (0.16283)| (0.40089) (0.20934)| (0.30579)
[ 0.66005]([-0.43110]|[ 3.82784]|[ 1.05067]

-0.24642| 1.720145| 0.115047| 0.236095

V18(-1) (0.33827)| (0.83285)| (0.43489)| (0.63528)
[-0.72848]|[ 2.06538]|[ 0.26454]|[ 0.37164]

0.477781| 42.49723| 9.465896 9.8013

C (4.65791)| (11.4681)] (5.98838)| (8.74766)
[ 2.03477]|[ 3.70568]|[ 1.58071]|[ 1.12045]

R-squared 0.772865| 0.934534| 0.947404| 0.852742
Adj. R-squared 0.682011| 0.908347| 0.926366| 0.793839
Sum sq. resids 0.045016| 0.272877| 0.074404| 0.158769
S.E. equation 0.067094| 0.16519| 0.086258| 0.126003
F—statistic 8.506684| 35.68754| 45.03257| 14.47702
Determinant Residual Covariance 1.82E-09
Log Likelihood (d.f. adjusted) 65.81331
Akaike Information Criteria -6.10844
Schwarz Criteria -5.16437

Standard errors in () & t—statistics in [ ]

=
S

s AEE AAG madel AL g A

Z, = 9.4778 + 0.49757, , — 0.0661V5, , + 0.1075V16, ,

—0.2464V18, ,+ a,

Z, = In(AA $4% 4, E(Z)=0

= ul Al 2O
b M I = I = 2}

ay a; ~ N(O? 0-(21))

’

V5 = In(F4 %), V16 = In(017k45), VI8 = In(e] 474 9 Hl)
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5. dF1%

5|\

=€ B9 wolH2yE wAe HolHel 4 F(good-fitting)shi=

Zato] o2 Be) WE dZels AL Witk wepq HFE wao] HAv oy

o} & APt seE olzle] vdelE & A s m@Y S gk v
1

o] &2 A & F e AAdesst ARt asioke] wg H343 HAE 7}
A A7l WZolnh wekd dqESEYP L ol BV E A JidesrsE eAw vt
43S Wel oS duAE AASES ok webA] ] oS 5] FAR
e FAe TS FATh

ole g AAGRF] Aofom Qs E ATolxe VA ASHALS AAGA &
S5 ik mebA 2 Aol oSS 20059 FH 2010744 d S o2
gt om, oS HEo] oFo 95%AE S T EZE AAGY o F 3}
S o 3 Fg Alolo Ao S EAE AANGES SATh wEbA gAY F

o] FAA THE Fu AFEEE o

ARIMA, SARIMA, VAREY =EF @7]% oo H3s oL} o] Foix=
SARIMAZF 7} ©714 o Zo] A3tsln o] u]d] ARIMASF VARE & o] A& o
2 FANH dEAge] Attt & 4 o

=9 FAE FHOEEKOR FAZ oju] F7o HALE BASA Hed), o
= 2005~20107FA19] o ZAol dig wid FHES AESF o9 AW S T 1 A
T2 FAE oo ot Axeol ®HLE 083% vwke] AS- ‘meFo g (.83%~
1.89% 1] e ‘Tha’2 1.89% ~5%m vk ‘Fd gl Zela 5%0l S s’ E &k
=3

olge] <I¥ 1>oA <9 3> 7179 dFREFES T3 Ed A o
g a#xzoltl, ARIMARH S 53 A9 thihe ZAaFAE BY Aoz o=
A3 SARIMAE RS &3 dSd9d2 vokst AAFAE B Aoz oS5t}
VAREHS 23 d24AWS 23S 1Y Ao o2Hy & =g n3) 1

EUZ A AA FAHE ikl disk o

714717k AshE = 29l itk o
Z A% vael gaFAE 2

4500000
4000000 [
3500000
3000000
2500000 [
2000000 [
1500000 -
1000000 -
500000
0
o
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500000 r

400000 r

300000

200000 r

100000

el
k|
k|
El
El
el
k|
k|
E|
E|
el
el
k|
E|
E|
El
el
k|
k|
E
El
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