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AL Z7HE Hol £ w1 A4 E A E 71 E ST

AT o) 9} 222 FAT A FUhE 19903 o] Fol Eol A FFEN
2 NAEAAE FEARLH ol A&HA A TA Fof el HX Y. F
Aol ZUE FFE A BN Y FoE FF vl vigHHoloM 2HFTF
A7t okl H T o)A 2AFF AU A&E YAFH2E JHA S SHAINA
A2 2 273 YA AF FAG AGHHE TF F2E oA FHFEUY &

£3< HEo| Q.

$% H2 WTO/DDA, FTA S 9@ o) A5t 22 3 3 AR T g A%
A Puje 2 7HT gon, B8 AA o2 4 AYA] e F4Y Foky A
AARE 202 He § AN Aoz AT £ HZ S0 I FArol AHA
T U= AR, Eo BT Sef J|AuEE A S4B AN 2T Yo} FA
¢ Hoke] B84 4 (Uncertainty)e Z A7) 7 9lth. |

2N AAMES FHHY Q2% EFAH 220 o8 o] TN, 7
Ao QABZANE EABMG o] ARA, FAA, €8 TS HUAA Sl 9

JHZOE 2dolu WA So) B2 w9 WEY FAAE g & ek of
ol Ao T SNEL YA AANEA 0] FE7] AR BFHHY 24
o] o8 AAWE] W& A UET YA T B AFA RIS YA S
Aol A9 SAoM 22 o] o|RolAE BAT BEFAAHA Q4= 42 @
857 ik

DA B AT FAYR S AHUEL FABA G o] FHE L] o8
A HSATT BT AT FHANE FUFOZH QAL A BARES A4
AR £o& 7T A = FAYAL vl AE L R AAHLE A5 5 3
g ol F Y] BAST Uk old R AR BASRL o £5 L 74T
NS 28 A AAZASE A AR o] B} A2 o] 2ejd 4 91 ROtk E
3 AWM ES) e Wt AT o So] Be 2y AL FF AR FAe) JojA 7]
270 AR2 849 5 UL Ao 2 ARG o= YAAHY AEAY PAL ER
AE 22T ATL TS5 YL RolT L ATE o] Fol g8 BT U

k



k2 Yx9 7174 W% 9 f 5o BF AT

o ooy WA R oA BYEs 2R GuP RYe 7RI A4 o
EAH9 8ol ARIMARF o, 549 B$E e 73 HARY (Vector
Autoregression :VAR)¢] t}.

1. ARIMA 2§

895 AAY ARG)E R¥EE /1 EAQ Ee 2N OEF 22 ARt p
ol 24713 7 =3 (Autoregressive Model : AR(p))°] 3lT.

y:=0ao +i1at_i +x;

o] 7] M x= Wk A] WA 7 H(white noise)o] ol of k.0 F, Zhzke] e H
2ako] Azt FAGlol 03 'R LA oF 33 FEAr] 0] oA A 2 A7)
B4 o] glojof . AAY AE S EA AT ddWAY Y YA +4H
2 7A& e 29 & st ¥l Aol HAFTAJAA Y o F-ojh. ARPIEF
M= A pe] BAANE Zage] WA o] HEE WA HolHY 54 7
wted g & Q=S ARk fh Y &GN AT N g AVIHARFLE
2y3tg 4 At

:a0+i0ﬂi8t—i
=

Azpsro] 919 e Ho T FAHE Zaee MAQHAAR S BETy 2ot o2}
A ARG AAD 37t ARP)FA L BERA T 2 AX7 MAQ@AR S BE A
ANAD A2y 7d yol tsl ARMA(p,g R0 BHAGY T &3} 7
e Hoz Jod & v

yi=ap+ glatyt—i +i5:,0ﬁi &-i

A7NA B GAE yohdd FRF F AR AAEd A W, o] BYE
ARIMA(p, d, &3 §ct.

\0 of &

>.

HHARBANY BEAUA AADe] AZAL 2 dOR ded AET2EE Y
2 9l (stationary) AR E 47] ojal & A7t Aok o] A, AL L B gt
ojof 513 ¥ 2.3t} AW A& (seasonal difference) & ste] Zatgto] WA W o]

T 3 oF gt

DAY AE (a7} THee] A 7bA 2 S 35 AM B AR ol g
© EGxe) =g, 2] 71N A& A7kl BA G0l g3k
@ Var(x) (o, 1,9} AL £33 gholoh.
® Covlx, xean) =t V1] B35k, TEAW DL YAAF kol BAY ] 2T

—43 -



595 - A4H - 238

ARIMAR 8 & ofg 7}x) hg o2 2435 4 A 7 Box - Jenkins FH Y S ©]
£33 Ao] iR 2ot} Box - Jenkins $3 & thd Al @A E AT

A BAE RAAY BACIT AAD AN @4 L A FA A7 B R RE
4o JA=ZE B4, AESd A4H 28 Y AXE 2T T UA A

2= 19494 AEE 2Y & 338 FHE AFES] /944, AIC 59 59 A
X 71E 52 AEFT. 222 ARIMA 23339 nAY dA s AGHE
(diagnostic checking) A ZA 2o RY TP o ¥, 9] HPE F5 HES
of AE HYRYPL AP ojd) e YA T} ¥ = Ljung-Boxe] QF A
A2E o] &3t AAEY & vk AF/MEL AR AL Aol sivk= A, A
R BAZo] /1A4Q9ET AW AR/HAS 714 & flo] AAge] BT
ZAE FENIA Bt Aol ol A4vh 24 @9 Al 184 R 284 &
HﬂEﬂ%fH%@&%ﬁﬂH&ﬂQJﬂ&ﬂ%ﬂTgﬂﬁﬁﬂ%@q.

2. VAR 2§

ARIMA 282 28 W47} stvol Ay Ay & 18T 75U el X
A A H5Se] 45 ¢S uAE AFQ FA JoE HEAVIALY
(Vector Autoregression : VAR)-S o] £ 3it}.

Z VAR 58 23y W4 A5 9FS W& A4S AATH. A€ =
Y 717 VARS Ao 7P 8, A7t AL 34 & A9 QA B
g 34 2 "R 2uAs A gHME G¥E T ASE ARG F AT F
2 A A A ] AAAQL A$ VAR 23] H e, %Y FFH ] obd

12 =2 23 82 AALS A4S ACk ok 285 13 AR AP FH < VAR
TS e Aoz gEE § A

'
K

yi=ap+tany:-1+aiz2-1tewn

Zi=Qgpt+aayi-1+a22:-1+ex

gre) 2 A AAQ AE ZHzto] MEF o2 v AFH AT o] 58] WY EFH ol
RANHQ AL OB ANALEL T4 E(cointegration)] FA A YTk TG

AL AA ) Y= WS EY 71 2 AL W5 E 9 A ZHA F(time path)o] 37
FYo2RE olg Fxo] wal e B Aolth kA W dr1H

2)Ljung - BOX-J ZEAAE &3 2.
Q=T(T+2) Zﬁ/(T A, TE B3 4, nE 223 22 A7) A#AF, kE F45HvH &
o}t
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FA YA HAEE § A5 BT AT

S FAE UG AV FEBA, & THE BANA ol F=ol A3 F
=t} oAl 2a nx 1) HE x= G, Koy, Z)E TR 2L 225 FHE F
ox 3E s 3.

-2
=

r\r i

Ax, =TI — Ix; -1 + T AX 2+ --+ +Hprt—p+€t

4714 oz (nx D} 443 9B ol L, [ (nxn)skeke o] W o5, e (nx
e At AE ot I LA44 Nejolth. 49 Mol BE sfein|e AEI
22 TL7h00]® o] A& 14 A9 AP H el VARE o] Hoh.

. A|AIE t2e| 4 AY

FHE AR 228 9L AR A& AF, 53] YA A o*E 1A
AED oAt 2 FAF wE 7HE e WFe) Ay gEe 7HFE A58t
oS olPch P ANE YA lA £AAA AESH A7 HRE 8
U, A A2 &84 A7)0 wat B4 238 57 2 AAH 2 dEAHY
NAE FHATGE TEEE gl ol dul B FHAE FF Y vigg A= 4
old Ao 2, AT} 222 23 RHE B3 AFAA Y FtAMS ] o] THE
HOE AL AN FT T & YW FH, 2vE ASHBAE FHE, A, F4
2o A7olE F27t GE Aol ws) AA Frtste AZA HE S YE L -

wetA |71AE FAPA e F8 AR g 2uA sHF e dEA F8 AR, oA
A71EE WE Fo|3 AHRT, AFHE QXA AAE AR d3] T §Aol
AAH NALE ZeAE AR 22A -

x =

7t A9 A7 dFFol
2L Y8 FQ AAZE AFEYG SEE AR, oA A7)+ 0.5kg,
1kg, 2kgo 2 ztz} 7EQATH EAINL AF T 79, 1998 14 ~2006'3 54
Eo}(zm),] 29 AX71E A7 o)L HYeH, 9] AL E 2003 19 ~2006
59 ToHZ 7)) 98 AAFAAETL ol S HIAT 7 7|17kl 2 FAFS

3) BN GSN LY FAYDSAE S EEoJ7HE B3 vhe UA 2AE AR g3 e 2
oS4, 1~48 ) Aol T50g o ) MLA 2 Ao 2 WX S5 O F B L WaE WY, 5~
9g ol = 750g FlTke] Aol e M| & E 20~40%F FHE SHAYL BT AUck ol AL FHEF
2 5999 A%, Ml 4718 5 A8 SRR AAFAD, AL FAAHE AF Aol YA S 4
)5z AAE Y AS AR = 2RI AFAFI R DE NYIZ UL ENBA
shate Aol £& AE ¢ Uo) AT B 9k
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9% - A4

338

(B 1)3% 2oy, A4Ad A GF7td & AF o) vls) S=7t FF 52 A28

bt
5 7)20) g )2 FABE B2 AFE R

CE1) ofx 3718 A 7H2of tigt 7| x SAZ

rle

gz el 79 BAARS) 200349 1

an A 2= AH(1998.1~2006.5) 9% 2H2003.1~2006.5)
= 0.5kg 1kg 2kg 0.5kg 1kg 2kg
B3 9,313 12,898 18,674 9,176 11,657 16,282
EEHA} 2,209 3,349 4,064 1,394 1,315 2,677
HE A (%) 23.7 25.9 21.8 15.2 11.3 16.4
AEAF(%) 204.8 212.5 129.4 96.3 55.8 68.8
ey 101 101 101 41 41 41

FUZASF=(FFURHY D)X 100, AFA & =[(FH A3k - HL)/HL31x 100

4 ol % o] g17] YRoITh TEkA AT AAG BEA QA AFAL 10174
o AE7H AL HAOT, SEALS 4179 ABIH AHEH R

. 24 R 714 "HE Sl

ENL ge AAY AnA AZY EAASE 2FF FAANZY AHTtHl L,
BH7L G54 AR 71F AE 9 2L 717He 2 A 20033 19 ~200613 54 Fot
o] 949 7tARAEE o] &FHAA

w R £AAR] 9 1AW FolE B, 2003 FUNE FU1HLRE 9F
HE L 7HA A stete] HHEE T} 2004d 2900 T 7hF o] ol A FHE Wl

20000

18000 4

16000 =

14000 —

12000

"o Tosor | os01

[ = 2RI A B (1kg) ]

(28 1) =BRSMAIZE| 71 @3 F0|

4 AMANR HHo BN =% AZ 71 BEAE T4 =] & F Ak ol AT FH
o} F Z g BolEd Aot A ErjA R #EEF MFl ¥V AEoith THo = 732
wd ARG AHAANAAF O AR AL Fgolut AHBATAIZS P mujNF2EA
01 So] FAAAY © H& = FAAZE 2u)Ae] AP Feulge] £/ FEAN 2EANAS F
WAt ¥ 4 Uk of YT xFIAAZE F$ FHAA AA dolE 7t ERAI]) AL 4
sleael FRANE 3 NA7MA S HEAH 02 AL A BE F AR
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2

¥4 gx Y HAUE R AS Y AT

o Al F B3t 20063 19714 7HF ] 94 HE S
(" 1.

B

#3 Y= Ao et

2. A|AY At oY AT

ANAG BAE 8710 GM SFEE B4 A8/ FFHAA S AFE B3
Aol Wttt AA D] A Al(stationarity)o] & FEE 7| 7bel| wret Hgtol 2 W
38 Holx ¥ 240] JUE F4 PF L2 BAsAE AT /HAUAM BT
FYol Mo WEZo A2 AT FEHE T

olw] =}7])Ab#3H4=(autocorrelation function : ACF)e] &43t2 AlA47t S7H
o wat F43] Atk 1Y AALREE FHE 0 ALEHE AAGARY ¢
Qo] RAHA &g 79 9 AL3] HA(spurious regression)ol] 93 IFE AFE A
& 4 gluh. wEka @92 7 A (unit root test)S E3 AAEY AN S ABE F
o] 8L ZAs ok 3t 71 dutx o 2 AL4-5 &= ADF(Augmented Dickey —
Fuller)d A vy o] o).

ADFE thg-9] A3 22 A718 A FF o) v £9°.

An=a+/3T+5m-1+%gAK-l+a
7b AR LA o o & AN FA
e (E 3)L AAE ojAANE YA NFY NAE 925 HE ADF

(Augmented Dikey — Fuller) © 912 A4 A#AE, A F4F 0.5kg, ¢=41 0.5kge] 7
2 1% o FFdA 9 ] d92e] fle A2 #HHNLH, 4= 1kg

CE3) Y| AXIE 71 A A Holl Tt ehE M (stationarity) ZHE

5 ADF A A
TE e 23 A AREAD 1% 5%
A F A 0.5kg QA7 ¥3% g — 4.20%* -4.20 -3.53
A4t 1kg 13} A A 9 A 9] - 7.62** -2.59 -1.94
A 54+ 2kg 13} 2 ¥ A £ —4.02%* -3.61 -~2.93
x4t 0.5kg A8 g g —4.76** -4.20 -3.53
g x4t 1kg BAE =3 2% -3.78* -421 -353
= Ak 2kg 1x} A& ¥% A) 9) —3.68%* -3.61 -2.94

F i vs 5% § 9 4F N, 1% FAFENN HRE g

5)ADFE &2 49 A7 488E 2do TFAA 23339 247] 4BAHE o= Aok o7 A
ARIE L Hy: y=004583 FA o] gl A$) o1, dgrtd2 Hi: y(00]th. A7l 4 A5
718 Heol A A fo4EdA AdgeEdd Y.e @922 71XH, Yo £33 % AAENon -
stationary Series)ql Ao 2 B3 T, AAGe] HPAL A= E 37 YA o= A2
(differencing)-2 %t}

—47 -



$95 A4E - 23

o A$-E 5% A FFEAA ARt Dol e R YT
At 1kg, 2kgd ST A 2kge] A& AR d3l g0l 3l EUXA

F AU FA G 371 Qo] 1% FAFEAA AARY Rol ¢
g AlAdo] Hol g Zo] gl Ao veston, AFA 2kgd =4t 2kgS A
H3 & A o] M 1% FFENAM T2l Yl A2z BFHAT.

. 2H)A 7k e o g bR AA
=g 2uA 718 AA G ol & kA A (stationarity) 4 & ADF 3
We B3 ANT AFHE QFF Aok G471 4 G 2uA 7179 9A
Aol Ul AFA LS AR A, ADF A4 Fo] -2.1124 10% FAFE(AA -
3.19), 5% G FF (YA -83.53), 1% FAFE(FAA —42D)0AM BF G920
e Aoz Vet Bk AAEE AU A dAE AEd dal 13 &
B 3le] ADF AAS A AAg A3, 283 FAE XFHA &2 A9
ADF E# Zo] -6.7224 1% FrAFFAA @] g€ 222 Yexn.

(E4) HRo| AR 7HAA| Aol th 3t otH A(stationarity) 74X

2 B 2 A € 12 2 &
- okl FA ADF Rl A ADF
TFR * _ - *
2H 2712 0.03 0.89 2.11 0.29 0.19 10.362

F e 5% FAFFAA, e 1% FAFEAA FAFE 0F

2{A

—_—0

M
Al

3. Yx| 71AH9|

ke
I

7b. @R AR 7ME 3 v R 7HF e A3} F0]

gx o AR stE 5 A A7A e At dge (19 2) A B vie 20,
XA 742 o] 7% 2000 10€ 15,0009 6 A 200213 7Y 8,750 7HA] 33zt ThAl
HL S 8he] 20033 109 6] 15,0007HA] 3| E P oY, ol F A& AR d&3te FAE
HolX g Ao Uerytth v &uA| stF 9] 79 20001 104 15,196 A
2005'd 109 19,1309 7k £ M E glo] MA 3] 7HF o) A53tE R YERT

AR 742 3 2HA AAF Y MR E ARE B A7) 2004 114 5§ 2006
19742 A7 A S AS okre) S8 Hojx glont, B4 717 FAA AR

6) 714 AL B AA AL AF 7HF 01T AMANA S = FA 7HFH I 271 E 1kgol -

- 48—



FH gAY AAUE L AEe B AT

(¢

25,000

20,000

15,000 {4

0
us
%w '\'bbfb'\'b Q* '\'b u* '\‘ s* \" D’ '\‘b Q" \* \)-‘ '\'b Q’} \‘ b«” ’\“ Q‘ \')' D* (a8
SIS NN PSPPSRI <
RPN AN NN AR N N NN
@P‘\?ﬂ?'\?‘@“ﬁ?ﬁ?@@“ﬂ?ﬂ?@@“'@@@@“@‘@@@“‘@@

(37 2) MR 7HA D AH|X] 7124212] A%} 0]

(8,0009)L 71 S Qo0 2ux 717 44 ATH(19,278)E 712 F A7 Re
2 Uyt BEe £ ALY ARE A A AR 20008 1092 A7}
A3 2uA A7) AR 19699 RO T YEgon, eo 20019 108
(1,3119), 20033 104€(2,6339), 20043 1049(4,288¢)¢] =02 Yelbsg

g X AR 7L A 3 AR 7EF Aole] 1 BY

ol A AR LA v R 7HA Y] A& Fole] g A AHE G =, o7l
o] 2 g A xtolo] T Yol B o T oM, YR 9 AXIHHFH Av|A 7HF
7F MR EC U] AxEFEQ 9TE 3t AMTE FEINL e HMFES V)
& 28 =9 AAA AA(Granger causality test)Z 2 A & o}

WA AFAA AAL zhzre] W4 Yo X9 o Fof] A AR ER] AFEY
ANAG A8 Folgt X5 s AL MY Ao dEA ol v 22
2o 2 ygd F Ao

k
Ye=p+ Y aXet LY +en
1= J-
X=p"+ ilxth_ﬁ 2@' Y. +ex
1= J-

w7l E WA g AAAAXK)F £HA ARV T WSS 2 FESE
& IR ARBA BYL o g3 Rty + Yow, e 2L AHAZS B
& 9

@ Ho : X#Y "X& Yol A @3S A= A7t okt
@H,: X=Y "Xg Ye] 93<& vA+= Aot
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(E5) M7 T AH|X] 7127ie] eIk Y

&Yy =P F-Statistic Probability
AU A 714 AR 7+ 2.50820 0.08861*
22744 AuA 7H4 0.32086 0.72657

ook ek ke 247} 10%, 5%, 1%9) FelFEAX #o 3

e (E 5) A vehd T AALRY A3 AR A, 2HA HAE FEE
£2 82 AL EGHSFE Y& W F-5A Fo h& 2401 10% o+
Zol A fo% Ao 2 Yebtth gatd F AA LR AFAA = AATHA ] &2H)
A 7tde] dsl QA ez A9gst Y, ol FAEA ¢ tl @ A 7HF o] &M
A AAL T Y AZ4E o

V. AIAGEM S B8 85 HXIJHS o5

Yx) AAE 5 2HA7F Y AAG BHE 5T FF 94X /M3 A5E A8A
2 ANNE @ M4 o 28 £ - 348, 2¥E HPEE HES F,
229 AFHE vRo 2 20064 192E 697X 67197 1AL ASFAT ¥
o o]4% 28 ARIMA 285} VAR R o|t} o] ¥ 71X 288 o & 714 3 A
AAD HAZE B8 2237 AL 28 F, oH T RYo] FF YX7tH & 7}
A& d&3tErtE AR

BN o]28 AAJE REE AFAFAFFHANN TR €EAEE 8
sgon, A0ANAE L FAFAN ] 98 ARE ol 48T BY FH X
33 717+ 2000 1R HE 20053 1287bx1 013, 2006'd 1858 F3 64714 9
A2 = AFE AA(out - of - sample test)S o] & ST 4 AAARE A3
At

H

1. ARIMA 2"

A 2uA st g 2E 433 24 A%

ARIMA T8 & 9 uss) 37 2 @A g, 2432 37 2 AL o] %
A AAY Bgolth 2o THoN AFH BRAE AA A /1% #3) ARIMA 2§
o ARS F 2AsAT olee LY AASE dolEs By Aol W T
ol A sh=d YL T

NEFI
28 [2 ARIMA(L, 1, 1)O, 1, 0)z0lth. & 98 A8 Y224 5S=12 vjAEH
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FH PR HHEE R A B AT

AR3} MAE /Y A FA 2 AAA AR} MAE Rdo) X35 R gkt AHE
g A8 153 23 FESF I 25 U 21 E-e A7 A AT (autocorrelation) 9
B 2} 7 A} # % (partial autocorrelation), 12 3 theta 1 & 4ol o gk ARIMA B3

o] 24 Asto] A AH AIC 2 SBCE 7|F 22 3gh”

CE6) gxlo| 28X JtAo| e 28 IFHE Y

Variable

Coefficient

Std. Error t-Statistic Prob.

C 0.002508 0.000533 4.702197 0.000

AR(1) 0.517385 0.104507 4.950710 0.000

MA(1) -0.989789 0.001001 -988.6488 0.000
R2=0.733 DW=1.965 AIC=-3.372 SBC=-3.276

F - Stat.=10.212(Prob. 0.0001)

2EY 1

%3 I ARIMA( 1, 2)(0, 1, Delth &7l 4% @e] 28 1] A4 o 49
Agdl e 13 21 ARSR o, ¥ A™H AxE ARY I Y, MAS 27092
S 187 AZH ARE AR 149 AAE FQ

CET7) gR|2| 28|X] 7H2{of Ciet 28 I F¥E

Variable Coefficient Std. Error t-Statistic Prob.
C 0.002513 0.001209 2.078300 0.042
AR(1) -0.915880 0.077595 -11.80328 0.000
MA(1) -0.513633 0.131553 -3.904365 0.000
MA(2) -0.281864 0.128305 -2.196836 0.032
SAR(1) 0.934633 0.078226 11.94786 0.000

R*=0.612 DW=1.961 AIC=-3.287 SBC=-3.127
F - Stat.=4.365(Prob. 0.0034)

3) EYIII
23 III+= ARIMA(2, 1, 1)(2, 1, 2)2M, AZ3F Ax ARE 27149, MAS /€S
Agsrgom, AR A% ARS 2709, MAS 21 9e 2ol A g3t F439
el E 94 ol 48 AR Be 1% 21A42S At

NEEH AA FANA BF A ate] 942 A1) Al F F(sum of squared residuals : RSS)2 7ZH4A A
7= 0E, 44 T4 A= AR, B ARIMA 28 A9 7]Z(model selection
criterion)©. 24 Qula o 2 AICS} SBC7} AFL o, £ Al xjo] A} AICS} SBC7} & 2 g+-8 718 A
$9 Mg ddaA Bk By MY 7)Fo2A AICS SBCS 43 24& 2z AIC=T
In(RSS) +2n9} SBC=T In(RSS) +n In(T)e] o}, i 7]o] A T ne 2z #2337 AAL A2} 59
FAE B9 £ E £@H
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29% - AAE - 18 ¥
(E8) YRl AH|X| 710l chet = I FHAY
Variable Coefficient Std. Error t — Statistic Prob.
C 0.002825 0.001207 2.339864 0.022
AR(1) 0.657037 0.204658 3.210409 0.002
AR(2) -0.325719 0.193056 -1.687173 0.097
SAR(1) —-0.592645 0.195764 —-3.027349 0.004
SAR(2) -0.489169 0.131473 -3.720672 0.000
MA(1) —0.852498 0.097333 - 8.758579 0.000
SMA(1) 0.356352 0.020936 17.02069 0.000
SMA(2) 0.979792 0.000827 1184.319 0.000
R2=0.953 DW=1925 AIC=-3.663 SBC=-3.400

F - Stat. =6.991(Prob. 0.0000)

Lt & AHIX| 7tz CHE 2Y@E olE &34

w71 ME oA 24 379 ARIMA B9 E 5 A3 g3t 44 242

TS o ojud Byl YA 9 LuA stzel E A&l AeAE 4B

.

ARIMA 284 o205 A48 A, RMSEYe] 4§ 2§ Illo] 5.06%=% 717
Holom, o B [1(5.61%), 28 1(6.99%)9) <22 vetxth vy, MAPE?
o] AL B8 o] 5.15%= 713 Ao, B3 III(5.62%), B8 I(7.57%)9] 22

et (29> 2 <IHE3).

(E9) 2006 = ARIMA 2 &Y o Z7), MA|Z, M52

/4 2y1 2381 28 I AA gk
20063 19 18,151 18,988 19,182 18,735
2006 29 17,154 17,886 17,389 17,568
20064 39 15,511 16,210 15,954 15,387
20063 49 17,008 17,816 17,474 15,830
20063 5¢ 15,237 15,932 14,688 14,367
200619 69 15,888 16,227 16,307 14,301
203 RMSE 6.99% 5.61% 5.06%
T MAPE 5.15% 7.57% 5.62%

8) RMSE(Root Mean Square Error) th&-3 20] A ejgth

f 2
mmw=j§%T§Lqﬂﬁweq%ﬁy%ewaﬂbﬂz

[ ]

A g yerdo.

9) o = 9 2} A ) 318 F(Mean Agswolute Percentage Error:MAPE):= t}&-3} Zto] Aol dn)

1
RMSE= —T—Z[mo x

Fye—ol |

1

Yt
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oYX 9 ARt A e 2Y A4S+ 2F
DEII

28 IS ARIMA(, 1, 02, 1, O)olth. & 9 A8 RPO I A S=12 viA LS
AR S 1709 NS o MAZS 23A7A gttt 182 AEH AR2 2
Mol NS FPoUMAE Bdo] LFAFA &gt o} §8 A2 & 13 2 &
2atgon x5 e AR ANAAE G BRI AARE, T2 A A Aol
18 ARIMA R8¢ 4 A7) AlAF AIC 2 BSCE 71&o 2 #aHliT. 14
SE g (H10) 3 72

(E10) gxle] AXpizio] st 2H I FHAD

Variable Coefficient Std. Error t-Statistic Prob.
C -0.009402 0.009044 -1.039599 0.302
AR1) ~0.472161 0.156809 -3.011058 0.004
SAR(1) 0.622318 0.151636 4.104040 0.000
SAR(2) -0.460897 0.136309 -3.381270 0.001

R*=0.713 DW=2035 AIC=-1.882 SBC=-1.751
F - Stat. =2.756(Prob. 0.049)

2) Ry II
28 II= ARIMA(, 1, 1)(0, 1, Dojth &7l M % el By 19 Z$-AH AHEE
Al ga) 13 21 2L 5w, v AZA Ne ARE Ui Y, MA% 119
& =tk 282 AR A ARE MAZ T 1499 ARE FRS
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CH11) Yx|of AX| 7ol chet 28 I £33}

Variable Coefficient Std. Error t-Statistic Prob.

C -0.008567 0.002818 —-3.040285 0.003

AR(1) 0.636154 0.136027 4.676679 0.000

MA(1) 0.342655 0.147384 2.324905 0.023

SMAQ1) -0.957703 0.042286 -22.64844 0.000
R2=0.752 DW=1970 AIC=-1918 SBC=-1.790

F - Stat. = 4.360(Prob. 0.007)

3) 23 Il

23 II1& ARIMA(L, 1,2)0, 1, 02 2 A3 Ax ARF L4, MAY 27145 4
gsgon, NAAR Azt ARY MAY ZF Rdd H&3kx] @3 FHAST o
NAME GA o] &8 g il 13 2L S ST

CE12) Gx|of AX]| 7tof Chst 2 & T &Y A

Variable Coefficient Std. Error t-Statistic Prob.

C -0.008568 0.002817 -3.041130 0.003

AR(1) 0.636085 0.136014 4.676605 0.000

MA(D) -0.614978 0.160794 ~-3.824640 0.000

MA(2) -0.328196 0.139131 -2.358891 0.021
R:=0.785 DW=1.970 AIC=-1918 SBC=-1.790

F — Stat. =4.360(Prob. 0.007)

2. VAR 2§

7}. VAR 28474

VAR 282 2ay w4 A 2 AA ol 45 4FE F+ A& 4 5
o T¥E TE WSE YAZCE JFA Bt g9 AAZA T L6 A 7
S EPes VAR RHS 3457 ekl AU $EN A4S ANFATL, A7)
A B9 AIC 2 SBC 3te B34 & AAE 22 A AT VAR Eg & F43
=o 2AE 7]72+& 20009 1093 E 2005 12974 o] w), ARIMA R o)A ¢} 2
o] ] Z717+e 2006 193 E 6U7AAR &I o] 7|7kl & HFE H A (out of
sample test)S A A} 3} 4 T}

L} FREn
ool TAA A4 A Aol A e uhe 2o, XY F AALY AX 7S

h B4

3 28R 7HF 2ol e A QA BARANF o200 A A7 ddestE 222 A
A9 u7} o0z Yxe Aulx] 7tAL £2E5USE 3= VAR 299 4 237t
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dumst YT & 4 ok A od7dME o] AAst vzt dEA VAR By
A AW R IR G

S, 2HA 7HH L EEUSE T AGAFE 2uA 7HF dis) 1149, 2708
o NAE F WHEH AA 0 el 144G, 289 ARE £ AFER 742
VAR E8< $A89Y, 1 A3 o9 (¥ 13) 3 7.

(E 13) AH[X| 7t2of Chst VAR R & X AD}

Variable Coefficient Std. Error t-Statistic Prob.

C 2.671859 1.05582 2.53060 0.000
LNNNP(-1) 0.630226 0.12992 4.85085 0.000
LNNNP(-2) 0.154835 0.12632 1.22572 0.000
LNCHNP(-1) -0.089715 0.05937 -1.51101 0.000
LNCHNP(-2) 0.028761 0.05953 0.48317 0.000

R?=0.688 AIC= -3.467 BSBC=-3.297
F - Stat.=31.997(Prob. 0.000)

g0 AANAL TLHAFE 3 APHSFE AR 7174 sl R4, 270
g AAE T WSS AAZ ) A 1Y, 2708 AFE E EFER 748
VAR 282 A8 A7, 1 A% o9 (E 14) 9 2o

(E 14) MX|712{0f st VAR 28 FHED

Variable Coefficient Std. Error t-Statistic Prob.
C 3.748798 2.20069 1.70347 0.125
LNNNP(-1) 0.351815 0.27080 1.29918 0.453
LNNNP(-2) -0.505895 0.26330 -1.92139 0.276
LNCHNP(-1) 1.060123 0.12376 8.56622 0.351
LNCHNP(-2) -0.301428 0.12407 -2.42947 0.526

R:=0.738 AIC=-1.998 §SBC=-1.828
F - Stat.=40.812(Prob. 0.357)

t}. AH| A 717 o] th§ ARIMA/VAR 2.8 ¢ & H| &

o 7| M= AH)A| 7tA o] )3k ARIMA 28 3 VAR 2389 o &3 AA g7
HZE AAEET. Yo AFE S AA ) Y 20069 19 RE T 64714
7t 239 & &3g 78 AAZA HZHEATGCE L) R (I 5).

z} 28y RMSE ¢]Z2x2 £, ARIMA 2§ III7} 5.06%% 718 A A2H,
ARIMA = 8 11(5.61%), ARIMA =& 1(6.99%), VAR 2 8(7.35%)¢] £2= YEk

10) 3710l HATE & AZE A0S AL AT B NG S5 7HAAE) B WES) ABA
G i5EAd ol ASAE Tas) & £ Ao, SEA] @ EE 71742008 18 ~20064 5
Q)o) 2A) Wt & AFAMNE ASIHT 259 AFHAAZ YATE ROE shgth
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t}. &0 2 MAPE o] 22 3= ARIMA 28 I¢] 5.15%2 714 & %20, ARIMA
23 I11(5.62%), ARIMA & 8 I1(7.57%), VAR 28(8.22%)%] €2 & YE % H.

ARIMA®] ¢]=3 o] VAR R85t} ¥4 Vet 23 VAR 23¢9 S A5
22 Y9 AR AL F712 AHEE A0 71Ad A2 AAH T

(E15) 2H|X| 7120l 0i3t 2 H(ARIMA, VAR) 0 Z3} 8|10
ARIMA 13

d/d EER EER T VAR 2.8 2 A4 3t
200643 19 18,151 18,988 19,182 19,172 18,735
20064 29 17,154 17,886 17,389 18,849 17,568
20063 3¢9 15,511 16,210 15,954 18,143 15,387
20063 49 17,008 17,816 17,474 16,446 15,830
20064 59 15,237 15,932 14,688 15,967 14,367
20061 69 15,888 16,227 16,307 15,266 14,301

d20% RMSE 6.99% 5.61% 5.06% 7.35% -
e MAPE 5.15% 7.57% 5.62% 8.22%

3. 710l T HSTHE

o] A ARIMA 233 VAR 23 & 584 5 Q714 & 53 23, ARIMA
28 d2gol ¥ B Ao Vehutt) watA ARIMA 28 & 53 458 2%
Aot AAAE vZF Aol o] (I 6) M B F e, o dSA Ad
2 7hx) 7HAEE HEE 2AE &+ ok A HWHE 19903 d) Furee F438A &
598 4 YA7AY FAH Mo 2002 FHE AFHOE 3o AHFFHE &
olAti= HL ¢ 4 Utk = 2000 59 20,0009 /kgtiold WA JHH L H5H S
vl 3 2002 7ol = I Ay 2 10,0009 /kgt 7kA) shetat Tt 13y 11 o]
% A AL sge e T QAT AR 10,0008/kg FES FOE e FA
€ A . ‘
o2 2713 F/)(£UF ALE 22T F Uk 1HAZ FEF A

AL PR = AR I BFE ZFL I, & £4) d8 A
20009 5928 2001d 547tA AR 19S F7|2 33 o, F
20014 625 E} 2002 6Y7tA] 1dztol v SA & ALo] o] o} L §E Alo]
o] B&T Holw Uk wpA T F7)1E 2002'd 7TEYE 2006 6471A] °F “191
2 Bol|Z gld uid P ALl FY BES HAFI ok H7IM F

A WA 77 134 A=A v F AR F21E 23Qdelv ¥ Ao Zol B
, 28T A AR Fr1E 4de g FR F717 DA tE Aot ol AAAE

Ql HHSS grkE AR AT F o of At A

)

e ool rsL' tlo
rlo

oX,
! r_fﬂ
X X

b

o N XN

HU%-WNN-\N-\NNB
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—e— 4RIzt ——trend FH] » g2 - 28328 E ]

(32 4) HF LAER 7HE ol ER( 9} F7|HE FO0l

ARl B2H GAHOZ ol FojR Tk gr o]t}

A WAL 2 EE SHAME L FE AR Y& Yehdnte Holth & gl
N ERG AR AARES HolA GAW 7HE, Agol A sl un
Oo e AL ST douE ke AN S uPEd, AT 1B 4%
o] WEHIT Q= Folth A WAl F71E 199 F7l0]7] fe] T AANZA ALA
2A€ YT QAT T WA Fo04E A 8 S F bt 2o st
AR Z N TA kg F718 HolT Tk A MA F/ME ERuFel AR
EgsA YEg B o ohle AREEE s FRsA dshiz gk & 449 F
12 447 247 % W s AR, ser] 242 F e} sy SHA R
52 BT Utk oS A ARWE FE BE 20023 Sh717E 45719 A A
A"H MES e T 3T The 20034 AU E tha 7H g A Bel
3 glon} o 20039 dHut7lS) F1WFAE AA A2 AALEH ML s
QAH BAolBT B 4 U Rolth HL LR 2004 ShlolE F1 WS A
Se71 Yol E B7ET 14,0009/keh & I sHE £L 7M€ HolT Utk wA %
© 2 20054 shirllE 7S HALNE BT F71 AL £2 10,0009
kg® Wi 7hzo) WAHUD o F 2006 o= OA FhA o) s e B

N

X2

-57-



$9%  ANY - 28
o]F Yot HA B EHE FAF BolXL T

V. 242 92 §A st

(=T I = |

fe

ATE 5T Y A3 A O AR A 5 e, R HATE A
3 28 A7 A 3] FA o) QoA AR LA 0] mujA VA S A EE el A
Rolth & AANA L 2HA 71F 7k AAA AR AR, &¥A HEE FF

5 1’&2]7}7—% S EHHTE L W F-FAFo gt FeAo] 10% 79
2 yeiygt. gty F AE7H AFAFAE A 7HF o] 4|
A A& AHsty itz B 4 ) of&E 2006 £ A FF A¥A AT
o Azt A FIAE A U A2 Yentth

= A E 2002 E97ER] AR 7ME S A7) FALNLE FAT A TS BAoy
20023 ZF9HE 71H 02 QA A7) FAALE QAR AAFAE AGHL JYohE
Aolth = 1990d ] TutRE 2002 Su7AAE 4 AAstHo] FESAL HAS
NE BEF3L FAHLRZE A gse AFolAd o, 2002E Fuk o] F = %7
Asets AFL BolE YA T 717 & ofF S4Td FHEA QA2 HFFA

4 '

51 Vo [
fou
o

2
>
Jo
O
ok
Y
| o

2 o7 Quk o= 20024 ol F AFRNEY £BUEF So) AV AATFE UA
B P2A FFRAHC) 98 hAuREAE A7 grie AL Ye T 9ok
A MRS 7] 2 M0 e Hd ) 2719 37] £ FAF L 1249 B Y

oy g olFoE 23, 23X A7) FAAC AAFHE AFT o] F=4d AEE H
21 F77F AR YoE AL ¢ 5 Ut BHFY F7F AL Jve A
2 FAgR 9 7tAMFo] ol AL AFE o] EATHE AL Y AAAE0
7138 Azl wat FalFo 2 P et vke AL ondtA ot ol ol &
g Eo F7)7t AojFAL AA AYol ATNF Lol3iths A& A dHA ot

A A712AAF F7] £3HEF ST AT AT -3 Holx ¢l
At A YA FAFEF g AF At H7) gEo & FFAEAE 44
A 7 E3d AFAS YA E AT dAZ 7HEARE 7HF o] A5Et] Al
3t AL o] 27)7A] k719 StF o) ARt S A TS BT F4 dA
747 o] Auk7| Bk shit7)o] EA veEhdes AL 7Sl F WA v K7t Fobid
il FEAFo] £L B olUd} 71golF F87 EAUEAM £ 7HA0 IAHE A
o= By
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2. Mz

oo

2

olaT 2 FA WA ARRHL T8 et AAHE 544 gt FF 234
ob ¥ A FYE £25E T} 2ol AA W AR FI Y F ek

AR, AARAE AA AR BPE RFojor Bk £ & FH WAl
20AA S FESE RO BEy) 4R AARAY e B FA
o] 5 ojo & Rolth.

A, 1AW FAN AAAR AA ke A SRR AL FAS ok ke A
ot B3 HAY 7HABA FAE| AAAA FHo|E AAAH s FH o E B
= ARFEde) FA A U3l FF HARAL YAFEFLR o] FoiA}
@ Btk gtk ol /1 EA FHFAL Rl g o FAAA T FH A A
ZAE 7zke] Hojof @t AL AUk & /AL AL A, A RE
AFA Lol AT T 7125 Aol TAT AHA AGIFAL AAAEA
So] F&o] o} A ojok T Aol ol YA 222 4T A2 H AHFA
SRAWIO S FAFES AR E T8 FeitL T 5 9ok

A, ADFEY MRS AR S FAALR 2057 AANE FEEFA
o] grjsiolok Rrh HFE A HEHOZ $357) Ak FAFAS I
BAT G 5 Qs AR, GE o] A5AFFAT e A4 Qe 2L TP
AZH F2o Aol FAH ol Ao} Bk 3 ol F AL 24V 4T
o] Aol YLLZ o8 FH BF FA, FA A4, 45523 Y 5 FAF
02 FAPOEMN AT M5 L ¥ & AT Aol

YA, £4Y BHSAYS F24E 5 & AT AL AN, 20, §5Y AR FH
So| B o Agstel vehb A v, A% A% P40 FAuTh F2
9T ¢ 4 Atk B A0 AR $HE B 4F ALl AN L 2R
BLAAE BAE W 5 Ut B AFANE AR FAZ A8 BN B
N2E A7E S oA BNM FF Bt A A o] M5 ARME £
Q BEAY H% B =S 71geior ¥ Aotk FuABIAGL B - @A
HEe AR BT Yom TAT IS F7IVY NALR ARFHE B 7
$a7) MEolth BSAY EHE 45H 02 YehlE Aol A2 FHERY BA
o 2614 8 HAAR SBE T 5 Yok ol AAAY FEYA BF Fu T2
9 WEs F= 23T & 5 Ao

X
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A Study on the Price Fluctuation and Forecasting of
Aquacultural Flatfish in Korea

Ock, Young-Soo - Kim, Sang-Tae and Ko, Bong—Hyun

Abstract

The Fish aquacultural Industry has been developed rapidly since 1990s in
Korea. The total production of fish aquaculture was 5,000ton in the beginning of
1990s, but it was an excess of 80,000ton in 2005. In the beginning of 1990s, the
percentage of flatfish yield was 80% of the fish aquaculture in the respect of
production. And it has been maintained 50% level in 2005. In this point of view,
flatfish aquaculture played the role of leader in the development of fish
aquaculture.

Rapid increasing of production was not only caused to decreasing in price
basically, but also it threatened the management of producer into insecure price
for aquacultural flatfish. Therefore, it needs the policy for stabilizing in price,
but it is difficult to choose the method because the basic study was not
accomplished plentifully.

This study analyzed about price structure of aquacultural flatfish. A period of
analysis was from January 2000 to December 2005, and a data was used
monthly data for price. The principal result of this study is substantially as
follows.

1) The price of producing and consuming district is closely connected.

2) A gap between producing district price and consuming district price is
decreasing recently. It seems to be correlated with outlook business of
aquacultural flatfish.

3) Trend line of the price was declining until 2002, but it turned up after that.
The other side, circulated fluctuation was being showed typically.

4) The circle of circulated fluctuation was growing longer, so it seems that the

producer was doing a sensible productive activity to cope with changing price.
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As a result, government’ s policy needs to be turned into price policy from
policy of increased production for aquacultural flatfish. It seems that the best
policy is price stabilization polices. And also, government needs to invest in

outlook business for aquaculture constantly.

key words : Aquacultural Flatfish, Price Fluctuation, Forecasting, ARIMA
Model, VAR Model
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