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Abstract

Garlic is an important seasoning vegetable that can not be excluded from Korean
diet. Predicting its supply and demand situations and price is very important in
terms of producer's income and consumer price stability. This study estimated
the error correction model (ECM) and the Bayesian VAR model using time ser-
ies price data of garlic. Also this study assessed the predictive power of the esti-
mated model by performing the out-of-sample forecasts. All price data used in
the analysis were identified as non-stationary time series data. There was a co-
integration relationship between wholesale prices of whole bulbs of garlic and
peeled garlic, so the error correction model and the Bayesian VAR model were
estimated. Estimation results showed that predictive power of the models was
pretty good and the error correction model had better predictive power than the
Bayesian VAR model. The estimated garlic pricing models in this study are ex-
pected to contribute not only to the current price prediction model based on
quantity forecasting but also to the efficiency of the model operation process.
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Tol A BHE ARG PUELS Avn,
7} g

il SEl
ANALY] A8 B FAL AH, WA JBBA A S FYFAT ol F LAFA
=% 9 Bayesian VAR 23] 342439} on|& Hjatglom, F48 239 o5&

21 24 At=

ks 714 dEry 4
29 =u7t4 A5 E ol g5tk ¥4
A ¥ FrkEseld Srks)d ke Eul7hA o), BelE kg dolth E‘Efﬂ 7}74% Ag/&z}
E71442010=100)2 ©] &3l AA/A 0 Fakslgry, B47|7He
Tuj7bd 25 20043 1€5-E 20163 12€71x] 0]t}

Euts P 2u7bE L 33499 /kg, EEAAE 1,309 /kgol ™, Zints HE EujrhA
& 49719 /kg, EEUA= 1,431 /kgolth. Htoll thgk Foid A5 Wis A= et

tlo
do
f
>
=
1
i
Ho
of
ok
>
5

e HolAlds Snks Tuj7b4e 039, Zhnks =742 0299t
E 1. 0 7 7| =S4
9] ke
Ea e P 7ok o 7hz
i 3,349 4971
¥ F=Az 1,309 1,431
FH &4k 1,614 3,010
FH gk 6,642 9,296
Hol A 0.39 0.29
. 71A e WAAEIIAS(2010=100)5 o] kel AAINH 0T AL

FHMEE AGY & QAW RHATS AZHo| 2 Fol7}
=gl %
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a8 2. Oks 7K H3 F0|

B/kg
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6,000 — {W
5000 — ,u
4000 —==ef —_— l - —
3,000 | \"J I" ,""J
2,000 LJ\/\/ \ ’ﬂ
1,000
0
3258535888888 =208082=3222¢2
E2E52E5325325325352535353532535°3
=—EE EOi7E 7tots =OR7HS
A8 FE A EF /T AL
nse] € 714 Y28 An Y, Tl Zinks Eu7bE e ool uhet b
T AR 2AYS Hola Qo vl JHAL AIAFE T3l WESska ok O%7) wE
of Fvbsst ks =ri7k4 5 AAY AR B2 5] /14 ARE 0|4 714
zngol 840 ¥ ZoE Jyan.

s =uj7td dE2Ry =4S Y8 Zuizba P QA 2 ¥ (Error Correction
il

Model), Bayesian VAR 2.3 52| AAYE &4 Fdsta, & AT FAHE 7HE4 =
By & o] gote FE 9 oSS AR
AAE BES FA7] fslixe BAdA &83 =uirtd AAEA RS @92

(unit-root) ¥} 9+ A (stationarity) S A Z 02 HAFd|of st} B4 5 9] T FF9}

AAE A o t]7]-F2(Augmented Dickey-Fuller test: ADF) A7 o] gnukz o
2 o] &5 3tk ADF HAAS AAE A7} 12HERE ofue} 221 o]/44e] A7 A7kA]

T 18 F ke Aol dloH, 4 ()F Zo| YERd £ 9tk
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ey Ay =at+0y, .+ Z’YjAyt—j+€t

j=1

r

2 AAA gy, = AARE AALE A, o= AAAT, pe A2 = AR 2247
UEehdth. ADF AAolA AF7H(H)E {Ay,}~ 1(0), d

b 7§ @9 Zo] EAEHA @ AAIge] B A LS onlsta, ATl 712 A
[e)

_11)4
Oq
O
o
fru
)
g do
N
2
L
N

o

N

S

rS A5 AAIEo] B4 A (non-stationary) Y= 27| gt}

(e

=9 o1

AAGe] @92E 2Ea ot ol BAAAL Y] 99 g8 E33sletofof gt vE
oF 714 257} @9l 2ol e BN AAIEY AF HE AR 59 kA E glo] oty
¢l VAR B2¥& F43h= A2 HdstA] gow, AAY 1+ &2 i (cointegration) A -
T& 39 & AFARY S FAD 7 ATk FHE-2 Granger(1981)°0 &3l A5 A
otel o] % Engle and Granger(1987)°l o] AHE /Mdoz HA MG Atolo] &4 4=
NE 717 ¥ (ong-run equilibrium) T4 & At

2) e, =y, —a—fr,

HIAGAABER o] Fojx AP AT Idubd o2 G IAAgelY, I HyE9 A
PAG o] HBAY Ag, S AFAG I 2% } (e)° 24/\]-}\]7;]]&:10] H= 73%7} =

Azt olwf AAL y,,

z, ol EAsE FHELS 1%9] A7 HHBAE ‘Hﬁf{“ﬂr. g_fﬂ 7311]@_—’7—71} 3220l

EAtHA o] & ¥ (represent)dhi= LA g o] EA) z‘{h’/‘r(Engle and Granger 1987).
Y, v, M7 AN AGe] L FHE BA S AF 4 3)= FAH3] Al 4

@)} 22 224 28 (error correction model: ECM) 2.2 H}ro] & 4= QloH, FC,_,

2 @ 2} 3H(error-correction term)©] Th.

ol

3) Yy = at Ay, + Bz, + Bt
4 (yt_ytfl):a_(1_)‘)yt71+50Axt+(50+51)xt71+6t

*)Ayt_ﬁoﬁfvt—(l—)\)[ytl_ 1O‘ By + 1)

X 1-2 x“}”t
= ByAz,— (1= N)EC,_, +e,

a  Byth
1—A

Mee Aus Be, = [y x]«] PIE R

WAl Joer® EC, & BRANALU(0)°] It wakA 24 4ol thE OLS 8
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S Y X4 & (consistent estimator)©] =il tFAGo] 7hEsith gy, ©l z,_ 2 FFakl
Hlgl 3 3 2 2K equilibrium error)= ¥(+)°] AL tha A1-RA g, ol TEl ()8 =4
(adjustment)©] 2Hg-Htk o] AN EC,_ 9 AF (1-1)& A71EP o2 HIee =
4 % (adjustment speed)©]TF. HH Q1 A7HFEE HsA (1—\)= 0BT Aok ot

SALARY L WA Bdd FHEIOE AN FEEFRIY H3H Ju=
A
o

(2

VA S 2l
AHBAE BT 5 AW, A AA LG vis) FAsoF s 24U Bol 44
e} Aol AstEE Ade] EA7F ATk EZ VAR o X3EE WE AAYG
M| -9 A3 (stationarity)©] 15| ]| ?z?% A5 ARE AR & 2y S A
& 5 glon, MEse] o)A /\1741 FEE W) A7 RS Y
3 ANARE7FHA AGBAYT HAEE 1117} Hggih 2 Ao A= Bayesian

VAR 23 F4& 53] o]& E3staA} 319t Bayesian VAR 282 4 270l Ot
A A H (prior information)E ©]-83te] YHEAQl VAR 289 T A AlF 9 5ol
g AA3 A kS Bl AHHY FAE 43S JoH, MAFA) ARE WHOE &
Asjjof ke AFOERE AFEL Aol AThAHTA 9 20153
Bayesian VAR E&¢] E&2#A 2 T3 2th 2] (5)9F 2ol FHAQ A4 p WEIA|
AE {2 VAR(p) B8& 7Hggh

rlo

-

<)
pul

3 Bayesian VAR ZgollA FE A5 0| tv] EE(dummy observation)S F7}8}3, Hu|Z & 715
A ZA ZEF(hyperparameten) E& =, 1 I71E AT 2N FEZF FAE THEA D)5
= ANAE A5 BFol 2FEHE HE Alolo EAT F v SAAA AV HFFAAE AR
o] A3t HA glo] 1T & QU eiL Bayesian VAR B8 A& 923 3HEAAE 7
A g de AA AALe EAE tats, OIE GEH o= AojFoEN T E Y VAR BF
oA oIy FHE BAE A thFEe A 2T T+ e BEY &4 Ve S AT
3] 3t & e AHES A A "Hh(A ¥ 3] 2001; Robertson and Tallman 1999). 3+, T
EAol g Bayesian VAR H9 Ao A B Aol A4S EHA €L =0
0101 gom 1990t o] 3o AEH BA ATEoAE Bayesian VAR 287 VAR % VEC

3 o] o= AT} 0101/&1 AatEl A3y 2A18k vk €3 2 Fanchon and Wendel(1992)2]
04—?01]/‘1,_ Bayesian +40] F&EH A5 EAd s HAAINA gues AEc] =29 HHd,
Berey(ZOOZ)«] Aol A= Bayesian VAR 82 FF/ S o8 Al VAR ZgHT ditzo=
Feo] ok, ME AT LH(VECM) Y| tigte] 2 & = Ao2 vebd vt ok A=
ERAAR] ANAE A5 BA glojA Ae By A dajxe AFAEY Aol &
R TER R )

—|—'

o m[o
O
[e} 0]
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p
(5) Y = aq + ZlAjyt,j‘FEt

9 HoA e ALY ME, g =1 79 oSkl MlS) WEE m
Mx1, A= MxM 7183l ¢, ~ N(0, Z )oltt.

Bayesian VAR 282 Z 19589} AFH A HE (prior information)E 1}
Rules o] &3t =17 A3 v‘i—gi(condltlonal posterior density)E& &3t Folth
REA 91 2014). o] FAANM 2 Ao h ALARE viFoT TEE ATH 2
THBFYRFRA §)°) BEHGL e} 2ok

2 BEREH A=(4,4,--A4)E JUed #@, EE VAR EF9 AF
(1,+ M+ P) x M& a=vec(d) 22 A3HE 2 (52 VAR ZFL 4] (6)3F 2o U
B o o

oft
o
fr
&
S

©) Y=XA+E or y=(I,0X)a+e
2] (6)3 & Bayesian VAR 28 ¢ ~ N(0, Y 1) X)'X'Y, a=vec(A)L.
2 Ao H ool g 21F dEUETT 4 (7)4/} 7]'1:}

) al Yy~ N, Y0 X'Xx)™ ")

olw), ZARFELETF plyla, Y ) ZHE 7|9 Bayesian VAR Litterman(1986)
o] WU A€ AbE 74 H (Minnesota prion) S 283 EE 9] 45 AAGh o= ) E F
5 23} s E e 7}146‘]-7] o Fol] AARA RS =Fo] 7hestar, =3 vy AE A

YR AFFEE 4 ®)3F Lol ATFREITHE 2 4ol 9

(8) « | Yy~ N(aﬂht’ T/]\,[")

A @9 ay,= T/Mn [Kla +(2‘71®X)/,y]%, T/Mn% [Lﬁ

Mn—Mn
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1 #AA A% (Granger-causality test)©] A= o] &H T T A] AAAALRL L & W57}
T W5 o2l glo} AnAe] F5E A PPo 2ok 9 2014), X9
AZFEF7E Y] d & 98-S vTH ‘X= Yol U8 Granger-causality A o AT
& 5 Aok

ole] HAoA FAHH 224+ 2 % Bayesian VAR EF ol thste] A3 A o =
A4S APgstdtt. HA AEZZ+= RMSE(Root Mean Squared Error), MAE(Mean
Absolute Error), MAPE(Mean Absolute Percentage Error), TIC(Theil Inequality
Coefficient)& ©]-&-3t AT

ke
¥

T+ h
©) RMSE—\/ Y w—w)/h
t=T+1
T+ h R
(10)  MAE= ) ly—yl/n
t=T+1
T+h | g+
(11) vapE= Y | XV,
t=T+1 Yt
T+ h R
\/Z (yt_yt)Q/h
(12) TIC= —rl
T+ h R T+ h
\/ by yﬁ/h+\/ Y yi/h
t=T+1 t=T+1

AN y, & g, E t=T+1,T+2, -, T+holA 27 #2229} ¢ =X 2 Yepith
B =R nts Zujrtd o =5d FHL Eviews 9.0 SAMINIAE A3 01,
Zr JMAAEE 2MEste] B4

3. &4 A3

<X 2>+ WHE ] YA BAE gostr] 98] 1A QA3 BA(Granger causality)
e A3 ddtoltt. 4 A 5% FolFEolA Zrks =virtde] Fuks =ujvt
Aol th3ll Granger-causality TAl &= ALE UetS I, 1% oA Frls =0
7tA0] zivkg Zuf7}Ae] ths] Granger-causality TACl A= Aoz Uehyit
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s 7hA 9 @9l AR FAAFAE <F 3> Pk @2 AR
A-%]= Augmented Dickey-Fuller testE ©|&3tTh @92 A 23}

EE WHeEo]
AAFANE TS 2= E-4(non-stationary) AlAIGolY, 12 EAME HA

(stationary) AAIEY S AT F o] BE HFEo] 12 HEHS & + Utk

E 2. 0O}= 714 Granger Causality test

Q12| Chi-sq Prob
InGP2 — InGP1 51270 0.0236
InGPl — InGP2 7.6843 0.0056

E 3. Ok= 7t4 ADF tel2 ¥ 2y

W 2 include in .
H test equation level difference
intercept -1.362197 -8.910838™
InGP1 - e
trend and intercept -2.536377 -8.980749
intercept -1.892221 -8.238748™
InGP2 ok
trend and intercept -2.846227 -8.288290

F ) e 1% FFEdAM FAHE {3
2) YAFE MacKinnon(1996)2] AAzko]H, Azt SICE 71202 MY}

A249) 7121 AR 92 2T Y ALY et SohsnGr ol
S(nGP) E0i7HA 2 3R 47 Bl AYE] A AAD 23 A3 A5

FASAT AAE 289 HA i}#% LR(likelihood ratio), FPE(final prediction error),

o
[
of

r-{n:

AIC(Akaike information criterion), SC(Schwarz information criterion), HQ(Hannan-Quinn
information criterion) 59| AR EAFl 7123t £l o]-&H w59 A4 A¢E 23t

¢l Aoz Yehgth

E 4. SOts, 20ts Z0H7HH AIAIEe HH &= ME 20}

2= LR FPE AIC SC HQ
0 NA 0.000532 -1.862358 -1.822394 -1.846122
1 646.3208 7.12e-06 -6.176410 -6.056518 -6.127703
2 40.89835° 5.68¢-06" -6.403555" -6.203735" -6.322378"
3 5.391652 5.77e-06 -6.388017 -6.108269 -6.274369
4 0.344224 6.07e-06 -6.337461 -0.977785 -6.191342
5 0.966444 6.35e-06 -6.291384 -5.851780 -6.112794

Fov 7k 7% o) AuE A4 A4E ou
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El

al 3T
THAMA ARG e Ao ATHESA 9 2015). = W] 7 24 A
g TEHET} SHRTE AR ] B4R 2 AES 52T & dHFTE
1995).
FAEY AR A5 FARTE, FHE BFA AN 9 FA FFol gt o
3 2o gAl 7HA FE o2 FEHE(Johansen 1995)
8 1) FA7F §la, B8 dHggo] fith
8 2) FA7F fla, A dHdge] gtk
8 3) AFFA7E da, Ao dHddo] Qo
8 4) AFFA7E Ja, B APFA L Aol U
8 5) 224 AZEFAIZE Qo A Ao YA 9 AHFo] it
e AToAeE 9 oA 7 £33 F 78 2, 3, 48 ol &3ty FHE WA
FE ZAF A JoH(ZSA 9 2015), B AFNAHE o] Al 74 {3 & B3l FHE
AR FPsA
S (nGP) 2 (InGP2) E=mi7EA 9 F AAIG 3t e S E AV EA
ate o ® el vis Eui7bE 7 3AE f5E A VA 138 F F 3ol 79
FF 5%00A FHE IAVL loke AF/HEE 7148k, UHA BYE 10% 55
ANA AF7HEE 71738t ATk T3 Al 28 BT 7 AAE 1 s 3AE AV o
= AF7HE 71438k Rt
E 5. S0i=1 7ols Zo71Ae 3FE A 2
Noof Cr | Femae B b
Intercept(no trend) in CE None 0.110479 19.86893 0.0566
- no intercept in VAR At most 1 0.012709 1.956893 0.7863
Intercept(no trend) in CE None 0.110170 19.52126 0.0117
and test VAR At most 1 0.010807 1.662408 0.1973
Intercept and trend in CE None 0.116830 26.71264 0.0393
- no intercept in VAR At most 1 0.049108 7.704352 0.2768

Z: *& MacKinnon-Haug-Michelis®] p-value¥d.
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2 <% 6>3 2t WS 7He] AV|FIEBA S YER
®Z3tE FAE g A4S BEulsd zhnpso] [1, 07112 YEhY Fo12 717 Bek
] Al

% A5t AS Znks E=7tE L 0.71% 45ste ZAVE e AL

QAT RGN B7dF o= HTohe £ S E(adjustment speed)E HERH = 23}
Ziepo] 0201019, SAH R fojn|eh 202 e Zvks =
7} o] %Lﬂﬂ'ﬁé"ﬂ/‘ﬂ olgde W oF 20%/49 L= dF EHAHE oIty 1

N
o
oot
el
Q
o

InGP2)) 4 ¥ @] AEFAA 274 2 waprbd =

ISR PIETON
02 fofv  AAZVAL AS 2719 ks =il

—r
of
N
2
[

fr
Ho
(o

1% @0 1719 Zvts =74 3 , t—1719] Zvks =74l
1% 4dTHd 719 Zvbs =74 L 025% Bsste 202 Uegth warbA e

AR A4S w717
o £ (279 iu}—L—

A5 WA ok
vhebigo,

t—1719 Srks Zul7FA(A (In GPL))ol 1% e
Ql t7]19) Zhvbs Eui7bE 2 0.17% ‘dsste A0
j7}Ao] 1% Hsdod t—17] 7
S BaAA, t719] vk Zui7bEe 0.23% sHehst
Sobs =u7bE 34 239 9] ARl A A7} FAHORE from e
Aoz Yehgou waprtge —27]9 Zujzi4g 57 Foug Aoz YElg
o AR 7FA A 1 —2719) Brks Tulzbdo] 1% st 1719 Suks Zojvh4
& 0.25% A, t—1719 Brks Tu7HE0] 1% Aedtd 719 Svis =u7h4
°] 0.41% 43k 2o Yeldth nart4e] A9 t—27]9 zvls Tu7tAo] 1%
17]

s
oK
rO
r'_?l_,
=
i
<. z’% P
Ir =\-T = rr
o 2 ]ﬁ ﬁ
HU

JJhLF
Hﬂm

i
=

o T

_]

2

dedtd o A&l Srks FoE F7HE Asto t7]19 Frks 7S 0.34%
Hse Ao Yehgd
E 6. 0O= Z0H0HAHQ| A+MRE £HZL
Cointegrating Eq. Coint Eq. 1
InGP2, _, 1.000000
InGP1, | -0.711613" (0.03983)
Constant -2.745058
Error correction A(InGP1) A(lnGP2)
Coint Eq. 1(EC,_)) -0.032915 (0.10471) -0.201159™ (0.07863)
A(InGPy, _ ) 0.405000™ (0.14777) 0.169337" (0.11096)
A(lnGP1,_,) -0.250824™ (0.15094) -0.228175™ (0.11334)




s =m7kd AAE 92 2y vln 67
A
A(IHGP%,I) -0.119596 (0.19272) 0.246139™ (0.14472)
A(lnGPZt,z) 0.336587" (0.19430) 0.233169" (0.14590)
Cons. 0.003148 (0.00606) 0.001488 (0.00455)
Adj. R2 0.089070 0.187355
Akaike AIC -2.310509 -2.883465
Schwarz SC -2.191668 -2.764624
S 1) we, v, 5 AR 1%, 5%, 109 G5zl FAA0E fol%
2 () e BRI,

s Zv]7}4 9] Bayesian VAR 28 FAHANE= <& 7> . Zbnlbs =4 3
A B2y wA7E By A BT FAHOE Foju|g Ao 2 YEPFEA|I T Z}A| 7L
4 B2g2 t—1719 714 AAIE R T fFovis AR YEyt AAZA Y] ¢
t—1719] zZtuls Zuj7b4oe] 1% As3td 719 Zhuts =uj7t4L 027% 355k
102 Ve 57_;2}7}7_3‘% t—2719 Buls THj7t40] 1% 453itid 719 Zinks

]_
o Erbs Bulsbdel 1% 458

_1

A
=7k 0] 0.04% 34 —17
A5 t719] Zvks Euﬁﬂa% 027% “dsdhs ALE YERT

o
o
Frks 2674

oule Ao R gt }ima% t— 17191 Frhs Eul7bAel 1% 4o
Frhs Zi7HA2 073% 45 shs AoR veston, marhA <l 75‘—% t—1719 2wk
Zoj7bAol 1% 45 A% 1719 Srks =74 L 033% ddhe A L2 YEhgn

b )
&
f:%
)
flo
i
flo
>
N
o
frt
W
o,
W

Bayesian VAR £4& 0] &3 Tuj714 oS53 9
VA F4 B9 oEgo| & AR J|dHh

¥ 7. O ZO§7}AH9| Bayesian VAR 28 X Zn}

W InGP1 InGP2
InGP1,_, 0.730606™" (0.05718) 0.265668" (0.04387)
InGP1,_, 0.031519 (0.04148) -0.043818" (0.03171)
InGP2,_, 0.331777" (0.07559) 0.672667" (0.05839)
InGP2,_, -0.049583 (0.05283) -0.000639 (0.04095)

Cons. -0.472640™ (0.23764) 0.995060"" (0.18307)
Adj. R2 0.947734 0.946171

1)+, RE 7L 1%, 5%, 10% FFENA BAGOR foIT,
]

2) () &e EEALL.
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Qx4 23 3 Bayesian VAR B¥ 5 7HA 9] wAted 5
= 7ol 7tvks 7HA oGS mAER ofye} Zinks 744 Wst Srks =uivbA
e 1AL dFe UEHH. ol Zrks =urbE A A 7HedA S

=oll ek a7t S7Hetel Wt Suks EurhAo] dedtal, it 2 744 &g Al
o5 YA H= FaIF A olF JHHo| FEEhe o3t

%A FAHH npE o2 =¥, Bayesian VAR 2& 9| o =59
o] & 2 *Hex-post forecasting error) A8 THEAH. AAH AFEE RMSE, MAE,
MAPE, TIC #< &3t EE WAHFo A5F oFeas HAsHA

B AT 27t dESRY e AFA dFea AR Ade <E 8>3 2o ke =
W7bA & By AT Rl o3t oS8 o] Bayesian VAR EFET Bl A &
Z o2 Yelytt)4 o]213 A= Engle and Yoo(1987), LeSage(1990)2] Aol A AFH
AAYE ANAE A57F AR BA LS A5 ol Wy o AVARJ] dFBAE =
B Woll 1ejste Zlo] 1%8A @2 AeRt d343RE Y 5 Avke T4 40
Fah =3, g FA Mo HoldrE S’—i}—’r‘;ﬁl{ﬁ«] of| ZX] 7} Bayesian VAR«] 01]5—?]
Hoh AAgke B 77k ASE U ETGE
ol A% 84T 8397 RO ‘1‘%%5}.

& ARsHE AT

™
jin)
W
\O
néi'
_0,
T
oN
o
N
1
o
4
ot
"
)
b

Lo o
>

E 8. ZO7HH GIEZEel AMEX oS24 AE 2t

Variable RMSE MAE MAPE TIC
ECM GP1 253.0601 146 4652 4251125 0.035184
GP2 304.0044 180.6609 3.462601 0.029455

Bayesian GP1 278.2078 173.9588 5.049305 0.038779
VAR GP2 343.9736 220.8807 4.208306 0.033361

FE Yol A A FHo] 3 Aol AN dFHo] fsittan &  gloeng '
AFoNA FAHE REYF L o] &3t BE 9 S5 ST S WHOR z
o] Z(Dynamic forecasting)*§*H 3} ;ﬁﬂw ojl Z(Static forecasting)'¥H°] ATt 5

< AAG A 28-S B 439 @ WAHSFE t+1719 @S dSstke

4

ot

H 712 2y oiv] E 289 o S8E HUtstr] fstd A 92013)8 A9 st
7904 £2013)8 dAFoAE 9¥ RMSE, MAE, MAPE, TICY 7ol 247 316.0553,
260.6266, 45678, 0.0290 5.2 JETE HE M AT} oﬂiﬂﬂo] AFolsty] w ol 2H A
= Hlnes AHAT, 2y AAH AAAN R 58 1ﬁ§ﬂ° T3 AoE YERon,
@ﬂzmu +8 SHA Judoz HeElgt B A7 239 %%uﬂ =& o2 Jud
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A oSS AAGgE WIS E o] 838t t+17]9] ghe d5st
AME B o d52 flstd FHH ASUPHE ol etk B
& 2004'd 1958 2016 5U7HA] 9] THAAR S o] 8-3te] FAHF RP o= 2016 6
FH 20179 49744 7HA & St & ATelM FA4Y A
1€~2016d 12€0| AW, F&7]9k AFZEs7]9f AS5E 2 75
< ARASATS
nhEe B o) A5 A
doHoR F2 o
= TR Atk W,
gold  dse o

@
o

E 9. 0= =iy FEZE B2 2 oS 2

an suts Kisasy

A A gk ECM BVAR A A gk ECM BVAR
2016. 06. 6,633 6,945 6,700 9,296 9,476 8,956
2016. 07. 6,335 6,629 6,699 7,818 9,132 8,939
2016. 08. 6,186 6,421 6,086 7,022 7,569 7,849
2016. 09. 6,252 5,907 5,797 7,328 6,754 7,253
2016. 10. 6,329 6,022 5,960 73171 7,352 7,486
2016. 11. 6,398 6,446 6,013 7618 7,587 7,540
2016. 12. 6,452 6,393 6,134 7,605 7,774 7,730
2017. 01. 6,323 6,047 6,158 7,401 7,772 7,736
2017. 02. 6,506 6,282 6,013 7,380 7,433 7,952
2017. 03. 6,400 6,560 6,133 717 7,544 7,997
2017. 04. 6,409 6,326 6,004 7,051 7,210 7,409

RMSE 231.8277 336.5430 RMSE 497.6468 481.2937
2016. 06, MAE 208.2832 308.1180 MAE 344.5902 361.0382
201; 04 MAPE 3.266688 5.0637838 MAPE 4.317529 4.466868

TIC 0.018115 0.026826 TIC 0.032326 0.031219

5 obEd 5~690 FEHA 87K FEEIL o] FoX L 9L R o5 5¥€7A AFE
o] Rz 7] W&ol F&7)(6~8¥) AFE371(9L~0lF3l 59)E FEI BAVLE *é?éé}
At ol EE 9] o=2 2004 1¥€5H 20169 5¥€7HA 7HAARE o] &3t 20163 6€¥
A5 TF50] 7Heg 20179 49712 A8 E o] &3le] AT
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A%
an sits Kisasy

A A gk ECM BVAR A A gk ECM BVAR

RMSE 282.3409 221.5218 RMSE 828.7076 827.8373

2016. 06. MAE 280.4121 1771022 MAE 680.6741 762.5507
201; 08, MAPE 4.196823 2.693593 MAPE 7.841815 8.956455
TIC 0.021625 0.017187 TIC 0.049136 0.049579

RMSE 209.7723 370.5836 RMSE 288.0769 248.0263

2016. 08 MAE 181.2349 357.2490 MAE 218.5587 2104710
20 1; 04 MAPE 2.917888 5.952610 MAPE 2.995921 27183273
TIC 0.016520 0.029858 TIC 0.019461 0.016638

T2 EujAIE B3 A FHoE dE B 9HEE FE8Fe EF AR B8
skl ARRSIAL e RE O ASEES BUheh] feiAe A7 AlRto]l ~8¥H 2
ATE oldd EAS 7 v 74 1] A S £ G =it 45 2R3 s F
gata, 8 9 dF 55 B FHE 714 BF 58S vu-HristAt

s 7 dESRYP S FAEY] d R Frks =uivb4, Zvks =uprbA S ol
g3t om, AAE HTE o el B P8 A, 38R AARS Fd8, &
A 2¥, Bayesian VAR B8 5o AFAATA Y-S o] &3t

ADF @91 A4 A3 &40 AH8d BE 7HE WaSo] dARdA d9ds 2e
M AAIEYE S gQlstRa, 3AE AAdAE Frtsd ZArts Ev7hE 11 shu
FTAE WAV EAske AR eyt A8 A4 Al wEt exseARg g
Bayesian VAR E& S Tuj7ld oSy oz FH3YTh

Foles ke So7e] g eAcARY 24 A3 Al BAdA Boks
Sulsbaol 19 44T A% s 071% 453 SAHCRE fel@ A0 et
S A Rg el ol ARFA Frhss ks =5 A A0l A
02 fro@ Ao Yeiton], Foks ZulrlAo] Aok ulsAe] §ae vAL 7
vhs 714 oA Brks Eudel JEg FE A0 e

Bayesian VAR R8¢ 243 A3 (- 1719 AA7F4RE o] BAGOR fo3 A
o2 et 7 aolx AR A9 Wo)e Foks Aol 1% 45T A
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249 vhs 7149 244287 Bayesian VAR RH9| 28 A4 27}, 249
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