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B AT HUL AT ASF 0 e Felazds Wg gt

2 Aot} Table 2.10& Zej2a=Zd o G v A & It ATE = 56702 L] AA
AAHEG7F AA o] Atk Choi 5 (2012)04 AGE F7FA|49] & AFEEH7IE A E o
A2EL 20019 195 20119 1297HA19] & 132709 €48 28 ZoA 3 109 F2k2l 20109
129747 9] 120719] ABE BA48 28 (training data)2 AFE8FGI T, 20119 195 E 201149 12
A7tz 9] vpA et 127099 A5 BFPY A5 HILE AT A58 A5 (test data)E A3
th BE A5+ A9ty AEERE HEsto] AMSstlor FEa=Zd s HEES A9 56709
AANABA-G A5 E A5 e AZLdE 2As AZRAGALE AL BE AR
9] 24+ =23 AAFA A" (http://ecos.bok.or.kr) 3} =75 A ZE (http://www. kosis.kr)
oI},

B AN E aAddEA #
grzHg e AAETG A5 ABge] e AAEE FE3I] VAREFS AP

B Oq?-oﬂiﬂ AFEE A5 B A2 SAS Institute Inc. (2000)914 VAR 28
215}o] Proc VARMAXE, XA A ADFZA A @ ARMA & 6314?;{,
£, 223 AR2AE Aol Proc X11% AHE sl SR Gk oAl LAGREA 2 20
AAAARL BAANALE Hd o g 3] ofst= Fatott. o] wpet A 34

A4 (stationarity) o] R E AhstE AXE A7) 3k}

[ m[o

2

Table 2.1 Domestic and foreign macroeconomic variables

variable description variable description
z1 inventory cycle index 229 foreign exchange reserve (a million-dollar)
2 cnsumer expectation index x30 retail sales index
z3 machinery domestic shipments index 31 equipment investment index
x4 construction orders x32 U.S. PMI
x5 import and export inflation rate x33 coincident composite index
x6 international commodity price index x34 leading composite index
x7 job rate 35 composite leading indicator
8 composite ctock price index 36 coincident economic index
x9 Nikkei stock index x37 liquidity of the monetary facilities
x10 Shanghai composite stock index x38 industrial production index
xll Dow Jones stock index x39 the value of construction
x12 exports (One thousand U.S. dollars) x40 producers’ inventories
x13 imports (One thousand U.S. dollars) x4l machinery orders
xl14 manufacturing capacity utilization index 42 import of capital goods
x15 service production index x43 gold
x1l6 wholesale index x44 WTI
x17 retail index x45 Brent
xl8 car trade index x46 manufacturing industry stock index
19 consumer price index 47 machinery industry stock index
220 producer price index 48 construction industry stock index
221 foreign direct investment 249 steel industry stock index
22 manufacturing production index x50 food and beverage industry stock index
x23 manufacturing shipments index x51 electrical and electronic industry stock index
x24 manufacturing inventories 52 transportation warehouse industrial price index
25 Korea exchange rate (won/dollar) 53 financial industry stock price index
26 Japanese currency rates (yen/dollar) x54 distribution industry stock index
z27 China’s exchange rate (yuan/dollar) 55 services industry stock index

28 Euro exchange eates (euro/dollar) 56 chemical industry stock index
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3. &9 A4

A AEALE 2] A FFE FH317] 9 319] Dickey 2} Fuller (1979)2] ADF (augmented Dickey-
Fuller) @9 A3HE AFSSIGIth £ AFolA AMSH AALELS HE5E A5EA A4 18
}E']—EE AT—:‘,:%]-_% 71-% r/]._O_J,]_ 7220 T &

%_/‘\;ng-i V‘f—. o [} ~ =] E T X 0,
Vi =Po+0z1+ Y aiVai+e, (3.1)

i=1
< 7H33 712 gtk A7 {z} e DR AAY, Var = 20 — 201, 2 {e )+ WG

(white noise process)©]t}. Al (3.1)°] EH?'?]'@ 2 EA ARE AR A AR (Ho)H
A7 (Hi)2 ok 2

10=0, 5, @A) S ({21 vZAAAL),
Hy: 640, %, 99120 2484 etk (s} 3AAL).

ADFA A & Z Al AIE 2] REA7] 43S (sample autocorrelation plot) W A|AIE % (time
series plot)9] AEE 6]—0:] AAA AL solsr 4~ 9t}

1749 gz d = /‘] AL 5670 AABAANALES ADFR A oot BT HAGAAL=R
gt ADF AAS 3 ZPAA Al A} (time lag) m =1, 2, 37FA] AESA W Fol4
5% A 5 -46}04 e 2ol EAsttte AF7HE 01 25 7145 ) B 827 AAA S
(sample autocorrelation)7} 1] Z7}7h-¢-WH A A A3 ZAastr RE A7) AFA S (sample partial
autocorrelation)= Al2}F 1914 19 7M7Fe 3& 7HA = AT &2 ]xq Aol AS = A3 Holx
okth BE ANAEE+ a3 E4ko] Al7bol| whel WekA] ¢ka 47 4

At} webA 57709 Al AIEE2 A (differencing) o] WA 74]‘5%% *}%6}04 WA FHEA
IRAJNAAR S 572 ST

4. AR
A AA S (cross correlation coefficient) S EA1 5o A& ofE F AlAGAF ] A|X}7F A
JOoRRE 4 AAEY A4 52 FPAHE U 4 Utk Kimd} Chong (2006)-2 =714 3}
AA A A Abeleol], 18] Shin (2009)-2 S 2E AA 7oA STt thu g Afo]o] A8
9 SPAAE 93] 7] A aAEHRA S A
AlZb sl A 8] wAdAATE 242 B ux @ pyE M T Y B AAERS (X, Y0) 9
Azt sl Ao ARABAAE SH ot BFAFLEA thad 2o 3-4%‘:}
COVgy ()
CorTay(s) = N ONCT0) s=—-L,—-L+1,...,0,1,2,... L,
A7) A covay(s) = E[(Xy — px)(Yies — py)]OITh correy(s)e] BUigte] 245 X9} V.9 A
A =55 vt & ] ojuf s7} FFoletd Y7 X Bt s Alx} Ag3t, s7F 0¥ wfoll+=
T AAGe] T ]'%‘F— A uj= Y7 X Kot s A2 FsT AT 5 ok FEa=
HE= (y)& A5 -r]?}VAR_‘?_?ﬂ s TR MFES & A]ﬁ]% yoll 27t A8 & T3 ot=
g o] glojok steh o|A| FAANALEN yot & AANABA UGS AAE 2539 AAFAATE
Tote] HELAY 207 F YoWA 74 FEAZHE (y)E A ‘—v‘% LYot AXNABAYMTES

Table 4.1 A A3k T}
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Table 4.1 Variables selected by cross correlation analysis

variable time lag (s) cross correlation coefficient
z 14 -1 -0.39305
z 20 4 0.33076
x 25 1 0.33051
x 33 -2 -0.36503
z 36 -2 -0.38926
z 38 -2 -0.42284
T 42 -3 -0.45716
aRAAAAA

Granger (1986)2] Z: A A} A A (Granger causahty test)2 o W7

3
i)
it
23
4

AojA FFE mAE AL R E %
@02444ﬂgﬂuﬂgiﬁﬁéb?%ﬂ
p1 p1
Yr = Z QiYi—i + Z Bixi—i + €1z, (5.1)
i=1 =1
p2 p2
T =Y ViTej+ ) 8iYi—j + €a. (52)
j=1 j=1

ot LY ey, et AZ SPolW FRAL ARATE A (G.1)NA yE AS st YoiA ¢
FAG 29 HAGE BA ASE W7ty AAGTHS AEAS w9 IS HuT FrhE o)A
y 29 ABBA (2 - y)7t EAVTRL F 5 Ak B A (520 08 Sk AolA
29 BAGT ol HAGE B A48T Wk el Z o] o wrH yol A z2e] ARBA( - o)
7 eAgna AT 4 Ack 4 ()T A (5.2)0] tatel 2RAARARL 247} b gL
AR Betel RS FRB

H01 E’—% 51 = O (Z 1727 7p1)7 éa z 7L) y7 5 3

Hop 1 BE6;,=0(G=12...,p2), 5, yru (5.4)
4 (53)3 (5.4)% 2 ARANEC] B A ZATGE yst ot 247 AL FAE B oh
A WMol AAGESe 3 5B 4 gon, oY BAE EAY R VARRHE oS8
3 82 % 9o}

oh

K=k

AAFFAEA ] o3l Table 4.10] AAR 770 72t AAAAAFE} FElazd = (y)tol 42
FAAZ A=A ARE el IRAAARHARZ Y {9 FE o] Table 5.1 AAH] Ut} A
1)3 (5.2)ll A A=} p1, pet= AIC (Akaike’s information criterion) gk S0l A 713 22 3H& 717
g AR BTG AZBATL Y WA 1% Fo 52N 225 (FFVE), 10%
JEollA 220 (BAIARE7HA ) o] A E ) o)Al Al 6™l A= 2 F AHe] M (y,220)%
(y,225)2 FAHE VAR R3S AHEst] S22z = (y)o o5 s sit)
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Table 5.1 Result of Granger causality test

x Hoi:z Ay Ho2:y Az
z 14 0.7040 <0.0001
z 20 0.0681 0.0684
x 25 0.0006 0.0006
z 33 0.3392 0.0347
z 36 0.5929 0.0120
z 38 0.7428 0.0007
x 42 0.7966 0.0005

Aol AFHBATE A= kN AALR

VARE B2 Sims (1980)7} AL A st B8 o= A
o2 FAY F AALR TS VAR(p) 2 ol ehal 5w

TAE W 2,7 p AR 47187 2
BYAL thet Zo] AojHrh

Zt:5+(I>1Zt_1+---+(1)pZt_p—|—et,t:1,2,...,n (61)

ANM Zie kb x L AAGHE oW, 6= k x 1 ALHE, & (i = 1,2,...,p)E k x ko] AL,
cE kx 19 MAE TR WElolth ER B(e) = Oua, Blad) = Swos 44 #doln
E(etels) = Okxk,t # so|t}.

VAR(p) 289 A& p= €938 22 AIC (Akaike’s information criterion), SBC (Schwarz’s Bayesian
criterion), HQC (Hannan-Quinn criterion) 53} 22 SA X7} H 47} 5= pE A€t B A1
A5 RANA ASH AICE The 3} o] ot

AIC:log(’i\]‘)—i—Qr/n
A7 A r& FAF L F B4 5 n BEA 5, 2T St v H$ FAFo|).
E

& WE P (Portmanteau) AA oA AFEEH = Qs FAFL 2P AT
Zatel] B A7E o8] FolleAE AAst=tl AHSE ) Hosking (1980)04 A 2l= $ld
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239 At S v E AT HEZ = FF AN EH 22 (MAPE; mean absolute percent-
age error) 2} AlFZHFAF 22 (RMSE; root mean squared error)& AM&-3F95 o z+zh o33

2ol Aojdn

oAl Al 529 T;MAAAHAG g FE2H M9 HEQ (y,220) o J3A7 VAR(3) B
B (y,225)0 AAAIZ VAR(5) 2F ol of EdEoAR Al A7 Y o = 7] 7ol A
MAPES} RMSE]| 7]8ksto] 7t R3S u|w st 24371 Table 6.1 A5 F 7§ gl AA|= o] STt
ok, AHFAAEEEH ARMA (autoregressive moving average) 2@ ol o 3to] Z 4 AICHS £+
2o AHE AR(1) 23l o3t A% 9 oS A7} Table 6.19] thA HA ol A A Al 5 of
011-4_

2‘- rok
D

X]'x]"’ﬂ e 2EWNESAR 2IA2RE F A ¥ (y, 220002 749 VARG) 233 F
Al W% (5, 225)2 FAE VARG) 3L ARk el AR() RHE A% s = 12004
5% %-J—rroﬂfﬂ o3 AAE FrE BYo] AgetA] Aty By Ao A 571 BF
MAPES} RMSE SHolA F 7R W4 (y, 225) &2 FAE VAR(5) R3o] Bt} Hest 4 ¢
A&AFE 1 IS ¢ 4 AUtk Figure 6.12 F 719 WS (y, 225)2 +A49 VAR(S) =

P

gl #4 B el5E w3
A (6.2)2 2ot

ojml 7zt mpo] g R AR S A A FAHE (p- value)°l A (6.2)14 Z+ F784] of
#el 2Z ko BAF O Yt o HES FES 5% FAFF A {IFA FE A3} 2, 3,
432 AT F, AAH1, 5% 9l VAR(S) 2393} 10% v«l*z smw <] z'fm FE A4S
1913 F, A4 1, 2, 3, 58 9l VAR(S) &
ul WA goll 27k2 AASEATE AR} 1, 5% 2 VAR(S) Pﬁé%
oA ke des F2 9lom, AlA L 2,3, 5% e
2 VAR(S) R3HET tha o $2 o523 71 & ¢ 5 Ao

ZH =) AALEE HojFa Jon, 24" VAR(S) 2342

Y

Table 6.1 Results of Portmanteau test and prediction by VAR models fitted

variable odel Portmanteau test (p — value) fitted period prediction period

s=6 s =12 MAPE RMSE MAPE RMSE
(y, 220) VAR(3) 0.3329 0.1756 8.0727 0.1122 6.63011 0.0848
(y, x25) VAR(5) 0.1039 0.5243 7.5775 0.1040 4.2538 0.0597
(y, 25) VAR(5) with time lag=1,5 0.0003 0.0972 7.8420 0.1071 4.6442 0.0599
(y, 25) VAR(5) with time lag=1,2,3,5 0.1159 0.5729 7.6304 0.1048 4.2231 0.0592

Yy AR(1) 0.1613 0.0463 8.8084 0.1277 5.4928 0.0747
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Figure 6.1 Prediction of the interest spread

7. H4E
ANEANAY Felamdue) ANAANSY) BAGL FTotE AT SoIME AA Ao B
d4o] vt AR £ ANAANSE o] Adsie] B0 ARty B Felame =)
ANAA A B A Zol drAS Fed Fes) ok EA /E AT N VARRY )
A% ol BYY) AYES Boete ARAY AAE ANSHA F3 wiE AR 2R
A AEsginh 2e AADARe] By AL T8 AAE] ABRBATL AE AT
Wg Bon] o] ojze] ARE Rye] Age] AuHEE RYo] AFE AL 24T BYA Y

3 Aol A A W= A] A3 o] oF BT},



Prediction of the interest spread using the VAR model 1101

VAREZ S FAse AIAGHFEL BF 2458 AAGEEZA Aoz A3 AAZ 714 of
g ol2do g Eysith 213y A4 VARE IS tF & A5 R4 A d&Estux} st W9t
Ao 2 ANBAE 7R & AT EL 2 AL vl $ Al ek ot} wlaby & Whgke] 3 A E
Ze Ao = £5 VAR R8E Agsith 28y S5HF AA AT AHHSE AA Dol A 8=
=, @ d B3] A3 BA T EAskE FPole HolTd+RE (transfer function model)o] L} 3—"%%
AWML E 1= VAREE, & VARXE S AFRsjof & Aot Aojadt4m g Ay VARX
B2 3o A2 SAS Institute Inc (2000)<¢] Proc ARIMA 2} Proc VARMAXE AHg-3lo] Z+zh =33 &
4 At

2 AFodM e Felazg el AAAARMSE Abole T Aol et AP N Ag ZA) okal &
3 AR Aol wel FEPAzHEgE F AESHE £ Jde W4 E ZolA VAREHA o3
FelazH s &S AU &, ZAAAEEA 2@ 2RAH ARG E 53] 5671 AAA
ANALE FolA Felazd= NALF} 4570 APgo] e AALLS F259 VAREFS
AFAZ F d &g F3heAh 3 wr] FA AAA A FE| A Felazd =g} tjv] k=
FE AALE 148 VAREZ 2 vad Felazd s WisEs & &8st
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Prediction of the interest spread using VAR model
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Abstract

In this paper, we predicted the interest spread using the VAR, (vector autoregressive)
model. Variables used in the VAR model were selected among 56 domestic and foreign
macroeconomic time series through crosscorrelation and Granger causality test. The
performance of the VAR model was compared with the univariate time series model,
AR (autoregressive) model, in view of MAPE (mean absolute percentage error) and

RMSE (root mean square error) of forecasts for the last twelve months.

Keywords: Domestic and foreign macroeconomic time series, interest spread, mean ab-
solute percentage error, root mean square error, time series prediction, vector autore-

gressive model.
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