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pER s Fgp > BT Junz and Rhomberg (1973) = Wilson and
Takacs (1979) "] a"i’[ﬁ'g%ﬁﬂj‘ﬁ?ﬁi[ » 7H#7 > Bahmani-Oskooee
and Kara (2003) NS PSRl o o7 I3RS s i @m[ﬁﬁrbl

B LL TS SR B E 1970 = R RIR - [Tl il A > sl
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averse) EJL['L VR [ (R e e F’?iﬁﬁgﬁjfﬁfm’?}_ft S E%%ijfi
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De Grauwe (1988) E[[J 2R VRl o SR e i ﬁﬁﬁl?ﬁé’?&ﬁ[ [
FIE R - Jle'pl ; Franke (1991), Broll and Eckwert
(1999) (-011] VSRR 72 e B WO SET U - ST 1
PO (1 > ST E'!rfﬁf + Pozo (1992) 711t e ¥
D E S A Er T 1 Chowdhury (1993), Arize (1995, 1996a,
1997) SRS~ BV GT TR RIS PR ok e a3
Weliwita et al. (1999), Arize (1996b), Arize et al. (2000), Arize
et al. (2003) ?ﬁﬂ/ i B s o R i e AR PR (S [ AR
(LDCs) puthip 17 p) ¢ JRE] > Asseery and Peel (1991) FIUTFJIZITL,.N;T?
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T B LI 1 TR 0 B o
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5 (1998) I'| Tk RBEOFL E T Hoafes @%;g&;j«y@ga,#ﬁﬁ;
N @gﬁjtﬁ,fﬁj [l S LTV Tosy 3 o 3 SR =R B T p Y3 BT
FOL E PRy L slg s = g (2000) U 2R bl
GARCH-M #5L ] 58 ZHl P gy BT s iy GARCH 3%/ tT TR TR
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F"JE“’:‘E“EJIJ’?[@W C L RLEY L] lpjrﬁ%&[ﬂi 7191978 & 8 ] Hrdh
Eﬁ'i&lﬁéﬁ«ﬁjﬂ@ »1979 F 2 F[ B9t ] 358 (% Fang and Lai (2003)
é@%'f“iﬁﬁf*@;ﬁgfj%f@? ST R B B ﬂ&gf,?ﬁﬁm [ 7B R
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Kara (2003) - ?f[?ﬂ;’l&%; (1993) %‘“ﬁE'Jiﬂ%ﬁXﬁ JifT ﬁi’r—gﬁ[ﬂ'{[ REVEP Y
E'fiﬁﬁﬂ%%fh‘: o R F R (S TR E A 1| VA SR s o U i g
PRSP Py T R R Y P OB S R R
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W PR AR ¥ % T R » I GARCH-M
PR ﬁ%ﬁ?ﬁﬂﬁ‘;ﬂEifi?’i% Ep - R ﬁ‘T‘J* > (2) Pozo
(1992), Kroner and Lastraps (1993), Arize et al. (2003), Fang
and Lai (2003) > = g3 (2000) %’“F%I%‘E e = B i SR URY BA P fEE
B P S AR B R B L OB RE
B P IS BT BBl ) AR H s 35 o (8) Hodrick and
Srivastava (1984) fﬁ&[ﬂﬁég“?ﬁﬁﬁﬁfﬂﬁ [t7@g" > Chowdhury (1993),
Arize (1995, 1996a,b, 1997), Arize et al. (2000), Arize et al.
(2003) » ¥ &~ [ 2 5% (1998) SR Ak furs g (o A ek
B B T TR ] PR PR (R
igh g g (homoskedasticity) - [ 'F‘[H SR S = R SR = I i
(heteroskedasticity) fiv {* Fla@gye 4 ¥ GARCH fLE| @l g
PR ET RS BT o B RIARE AR R TV - (4)
Pozo (1992), McKenzie and Brooks (1997), Weliwita et al.
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SR F P R HE RS B T (bwo-step)
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= - i=0
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o Alx, =100x (Inx, —lnxt_l) , Ay, =100x(ny, —=Iny, ,),
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R [ Al B 1
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&g |¥It a~N (O’hq t ) (' 4)
hy, =B+ ﬂ15qz,t L+ Bl ('5)

H Ry, FGE 3) ReaE (i IS R e, (8-1) TR
58 WL ORI IR B s BRI 95 ARG > P
HPIARLEL R AT (1% > 00 (G &, FRF 1 (White noise) & (2 5)id
b N et =B e sy A By, By B 200 F
B+ Py <1 Y ELRRERrEL T~ F RO LR VR - GARCH AL
T F R Yo TR 7 By, By io’%ﬁ'éﬂﬁﬁﬁ?%éﬁ ) Be=
0 - ALEIR (4% Engle (1982) 9 ARCH(L)BLE] o [ {78 B grhy, ¢
HE PO > N B o R R R -

FARFRIEE3)-GY 5)fitRakl GARCH 55| fif 71 it 't e » iZW .

= jEeE - GARCH (1,1) 3= Liiﬁlfﬁﬁi%?iﬁg N éﬁlgﬁﬁﬁﬁé‘ﬁi'ﬁﬁ%ﬁﬁféfJ
'%EI*JEIU/#J & (2 Bollerslev, Chou and Kroner, 1992) -
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FIFS ™ GRS ek ISR 4 RS A Fang
and Lai (2003) ffi )= KiF {7t 502307 Hesk B0 1 [ 68 )
HALIRYBL > AV RIS IS U (N 6)-(3Y 11)45@ kI GARCH(1,1)
-M L] ﬁfa ,ﬁﬁ@g} W ELR R ST VR

Alx, =aq, +ZaiAlxt_i +ZbiAlyt_i +Zn:ciAlqt_i
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+Zdl i TOEC, |+,
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he, =a +a1‘93,t g tagh, (9)
hy, =5 +ﬂlgq2,t 2t Bohy o (z10)
hxq,t = Pxq hx,t : hq,t (*11)

H th VTR G H LI U B K
(EIFHRBEIDD po AT RR &, % &, FRF I ;H?E’(su ,Sq,t)
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PO T R 9 O IRIIOELE (ST F H
EJ[J;\?‘J:L'* R
(% 6)-G* T)GARCHALEIF[1 > i€ el G H Al Bty By ]
RE o (- 9 R YA BRI 1997 & ERYN 2 RUY S o TR
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FOSEPER 3 (5R6) LN 1T SIS Y Ry, KRB R A
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LIS A W RN E'J?Eﬂiﬁ'%?%‘l’iﬁ'%ﬁa%i gy =Vo T NEyaEqsa T Valeg i
G O-GYLDBLEL » [915 70,71, 7§ D HIH + SBHTPRE] 5 R0
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R S PR LI R I
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T S ﬁgﬂﬁ‘gfﬁlﬁﬂﬁ £5 2001 F o TR FrE (N AR ETE
9"3‘13%3*33'7*7}@ ’ %‘iﬁ”%ﬁ[gﬁ%"
1350y GARCH ELFIJT'%ﬁFQITF”T"E Aot 14 (stationary) » %
%F,H'[L[ B 9f B R sk = (A3 Dickey and Fuller (1981)
ADF = Perron (1997) HI4 (unit root) ff TA#HN » = l[_‘gl’?fU?f
ﬁf@?@?ﬁjﬁ ELE] > AIC 2TV ADF il =0 e sy 7% S g
R (I - SOGOMR R = g
R R E (nonstatlonary) A IEP@“ (1= W55 Alx, o Alyt
M Alg, - IR EE @F% B U] - BEUP 1997 F EHV 2 A
o B I BRI P 9 R B SRS 0 fRS xf:_ﬁ‘flzé} SHN
IRBYEHAG [ > TR ]fﬁw?Tu o Perron (1997)7c F iy &
1?%5?@”&'{ [ES ?%JLE'T@EJJ‘?F E’!‘ b EABLHIASL > % 1 1 Perron 4
&g AR v R AR TR AR TSR e R E
f&ﬁ'ﬁr&vx 1 Frufgﬁ#&;@gﬁ ~ Y [l A < B A S iR Ff T
5 BOGKEE VB I (55 ] 55-4.80 =2-5.08) » R dtA HIAUE
=N ﬁﬁé’[‘iaﬁg‘j\ 72 Wﬂgﬁﬁfﬁ?ﬁ ° = f[“%@\'ff £y I(1)-
f"?ﬂgf[g?’fﬂ - ME ST EL GARCH TQF’J%JL Iﬁlﬁ‘f far 4
—FHFIJF;I“}
# 1 Hithet
ADF Perron
e YECE — TME ST R B R R
Ix, -2.2595(10) -7.1837 (9)* -2.1465(10) -2.3085(10)
ly,  .2.6227(12) -3.5809(12)* -4.6915(12) -3.9607(11)
la, -1.5557 (1) -14.2104 (0)* -3.0062 (6) -3.0572 (6)

}‘F’%’FHIE g t'gﬁiﬁtfg TG - ADF A % g AIC 325 » >0 ’F}"E
TR T T FITSARY 5 Perron g Eyg BHUBILETE Y AR T84
F *R AT B%AUAIETN BE o

L—FEFU GARCH E,LF'J%JL AR LT@Q@[JiLgF[%d[f o F 2 5Tl
St}yﬁ CU T~ s il f"”'ﬂ%_ i 1 (1) "&E¢7Y Engle and Granger
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(1987) % Gregory and Hansen (1996) i,L%ZF S kB F’tj?ﬁ’ﬁﬂ
i R E S Y ADF 2 Al SREIT 8 S IR s
[H 517 [&E_Eijrf Jdigh g A A E‘ZFIME{ LRl — j»ﬁg,;qg:jr%a’sr%@ o
Gregory et al. (1994) ﬁH'.fj’]?‘m?"Fﬁ (ETEE | FH%‘ x ADF s »
(IR G e H EFIFU'E&FFIJ P PINR  RE L ?ﬁ%a’ﬁ@ ’
(17— VESRRA R o U E%}E’?D‘[ AT [ T r%ﬁgfg@?;%%
(7 » [l Engle and Granger £t T ﬁg?ﬁq’ﬁ’iy E|H B fﬂ”ﬁ~ I
B R (R ,{?Fru » Gregory and Hansen 7{1}%{’1?, fﬂﬂfé =
BN RS G B RS 02 TR TR
L‘EJP%{L_’ °# 2f{1C» C/T Jijjjf*% Engle and Granger i,LJrﬁF’ﬁﬁ%
%‘;Elfjﬁf’g’ﬁs’/ F{f*g’(ﬁ?ﬁiﬁ il Sh SRS E - Gregory and Hansen 4 Y
CwCITH |*%IPF‘ﬂ[[4if§F'JL['}§lr{ B OREAR T o f K v
firs CIS Ry b= sk fodg - i Sl -
* 2 ] ?F'[EFF[ JfY ADF 7% =k [J Fifl1 Perron and Vogelsang
(1992) FFPTEHE > =] 5 IF? ALE L 12 W AR A SR [
e[y ™ A AR e [l R 0T TR R 596 FUBHE, i o ARy
Engle and Granger 1 7 5% ¥ 7}‘@1 s FE R IEE RS Y
9t F = AR E QF | FT;,J] TRk Y Gregory and Hansen
B U LA R g R ) A SRR R
= (WELEEAE 1T )5S 1993 & 6 F] 5 1985 & 1 551989 & 11 F] »
A gLy ADF ARE i £%-3.4924 - -3.6538 » -3.6733 » Si ]l ’] AT
Gregory and Hansen (1996) fﬁ[E‘TE{U 596 1, 1= YEFi Al f1-4.92
5.29 5 -5.50 + T FEAHRE %XF,EJW 3 B R
7&{%'%'?&?“'\ SRR o S BRI O

© (' 6)GARCH LAt [ 17 AT ﬁj.zjﬂ R EAE N
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*2 HELE

Engle and Granger Gregory and Hansen
t fif t fif SRR AT
C -2.6367(11) -3.4924(12) 0.54 1993.6
C/T -2.4269 (8) -3.6538(10) 0.18 1985.1
C/S — -3.6733(12) 0.38 1989.11

g ?ﬁ%[‘ﬁé‘@ﬁﬂgﬁ[l Perron and Vogelsang (1992) # Z[V ik

(™

ARG O S T 0 %75 GARCH-M L)
?%Wﬁ:ﬁfﬁ%@ﬁﬁ%l?ﬁmﬁﬁ Breo & 3 1o LIy = (Alx, )Y F]
jﬁﬁ”W”@ﬁ%“@{@‘@T@%RW@EW@ﬁ*ﬁ@$
REffi(Alg,) 5 v BO0KIH ¥E™ » [ﬂF&E‘?ﬁ%F& [ Er % Jarque-Bera
%%@@%mﬁ@ﬁﬁm%ﬁﬁ’@*ﬁ@ﬁ%ﬁﬁ%ﬁﬁ?’@
A R A A I ’%“[ By e tE - (leptokurtic) Jj [l
Jarque-Bera A tEAFim6 e t@ﬁ'JFE 53 ity f%ﬂ?oLJ’ung-Box Q (LB Q)
W EUS CREA (A  TR AR LB Q B Tsay
(2002) FHFE VA PPy | IIRE R LTS AR A PR Bty
277 > In (277) =5.62 > (HNIF=> T AL 6 o % 3 11V Ljung-Box
AR Alx, & Alg, T (e FRIAR A > R0 2] AR(p)3E
PR U RS P B TR B B Y Alx, > Alg, 21 Ljung-Box
AR T P B R R B e T BRI

Alx, 7= Alq, S| o HIAF (A% Hﬁlﬁ’?‘fﬂ TPy LB Q Ak
i £ BUTE B G - % 4 F| 1| Tf9 Engle (1982)ARCH-LM i3t
g TR AL T R R AR B B - R 4 (11 Al o
AR3)» Alg, [ ARV Ljung-Box |15 ARG (LB QT
B - U1 R AR S LSRR A - 8 R
FIesh o LM G i PR Alg, & v BT BTV B Al [l BT
igh Bl By o
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% 3 I] reEps s Rl A HE B

Alxt AZQt
% 277 277
=l 0.7951 0.0728
fR Ve 9.5197 1.5703
Aoy fifi 31.7072 7.4066
Ay I i -29.0187 -6.0101
o 0.1792 0.0925
e (0.1472) (0.1472)
i 3.3206 5.1763*
- (0.2944) (0.2944)
J-BN 2.6694 55.0595*
LB Q(3) 95.145% 7.6232%*
LB Q(6) 98.976* 12.673%
LB Q2 (3) 22.559% 9.7858*
LB Q2 (6) 29.490* 11.125%%*

J-B NEiJarque- Beraﬁj'fzﬁ fielfg - 5 LB @ (k) » LB Q2 (k)57 Wl KA gly
RIS L PE AL RS T e e 5%
10%i-f< e+ BEH o

4 4 ARCH LM it

k Alx, Alg,

1 0.0092 10.7791%
2 0.0920 10.7452*
3 1.2623 10.9170%
4 6.9088 12.2072*
5 9.9824 12.2502*
6 9.6524 12.4156%*
ARMA( p,q) (3,0) (1,0)
LB Q(3) 1.0705 1.4784
LB Q(6) 1.8148 8.6976

LM(k) 565 55— FIH 0% 8% k9 4% 55 # (1 £=1,2,3,..6 LB @ (k)
ERAE (MR Elﬂfrﬁ'rﬁ#ﬁi Ljung-Box #&Ff il » K Fb 7% Ll *Tes*
73 WIFA T B% R 10%[u-f<3E BHE o
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# 5 WBF GARCH (1,1) 5] {1 3 foLli] 12 e Bl g -
Alx, = Alg, T 3RS T I SIAR (3) AR (1) A - AV
# [WLjung-Box QAR > =746 W] T | I:’“&ﬁlﬁrj P HRE
£, E,P%:Ff»[ s puAR s (R I Y Ljung-Box QAR Ff [l (LB
Q?) - T E T 6 WP EEW o PR EIEV@E 0 Alx, = Alg, fU

45 @5 GARCH i) fi

Alx, Alg,
GARCH(1,1) ARCH(1) GARCH(1,1) ARCH(1)
a, 1.8736* 1.8868* S, 0.0676 0.0779
(0.4276)  (0.4415) (0.0854) (0.0861)
a, -0.8842*  -0.8747* S, 0.0985 0.0954
(0.0642)  (0.0641) (0.0764) (0.0745)
a, -0.5275*  -0.5180*
(0.0765)  (0.0731)
a, -0.1496*  -0.1462*
(0.0589)  ()0.0579
a, 15.8684  48.9014* f, 1.4490% 1.6767*
(42.4802)  (5.6694) (0.3728) (0.1938)
o 0.0250 0.0152  f, 0.3135% 0.3166%*
(0.0669)  (0.0840) (0.0900) (0.0860)
a, 0.6535 Pe 0.0980
(0.8956) (0.1525)
LB Q(3) 1.1187 1.0618 1.9179 1.7486
LB Q(6) 1.9271 1.8262 10.0374 9.6194
LB Q2(3) 1.6793 1.2713 2.3697 2.6071
LB Q2(6) 8.8897 87849 7.7763 8.7828
ADF(n) -13.7002(0)*
LR(1) 0.5234 0.4518
LM, 7.39 4.59
LM3 6.76 4.54

Jr” fw-l,.gawr%ﬁ ; LB Q(k)» LB Q2(k)55 5 A8 v (=535 1

ﬂj ;lg[ I i L Ljung-Box ﬁHl;@ ADF# EARCH#S | fiv &
[5& LR(1)4%N ﬁaﬁ@t‘»p M 1% 1Y 255 it e, = 0 f,=0:
LM, =2 LM ﬁ{ﬁwyxﬁfﬁhﬁﬁ[idﬂé *HA T BY%UAfsYE N B o
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B B0 YETN TRTH - 2] (HFTRS AT ARCH (1) #55] -

% 5 {1 ARCH()fLE] » 7 BIGHEH <¥E™ » Alg, R
R T e (o TR el @@%'%\T&ﬁﬁﬁ@éﬁ » EHh
By>0 1> =032>0 > @EPREAE T~ TR g
TR AR R Y Ljung-Box S E fifl - 7% 506 1 &7 TR

g0 TEIFEEIS TR > TR B - Alx, 9 GARCH(1,1)=®
ARCH(D) 7 iy T - Alx, 7 & ARCH U - - 5 5
% 4 Alx, T 513 0 LM AR = 7 #09f : ADF Sl g Alg,
[0 ARCH 5§ KB R o (P S5 1) S0 i 5L B¢ A = (LR) %
= il & GARCH(L, DA 1y AR fEJi_F[ W7 LR B prplhd 1
1p9 55 - ik ] {9 LR ffig. ARCH()BLE =15 53 4R
Alg, 75 Alx, 7 E o (A AlX 12 %) GARCH p& ARCH ) 5
LM, LM, £} Chu (1995) ft: GARCH LT B P AR AT
LM, lﬂi%ﬁl e A ﬂﬁ [ 53 ferse S T WO B Bl LM P[5
i F%?—?gl WA By 0 5% YER Y {4 14.82 0 [ =2 fissk LM, <
LM %5t T WERa il 0 PRI Bk TR e TSR R XA
BIEI T Al 1 o [T [ ARCH(DSLEIFOREE Eh, , - 15
i 6% 2.44 > AEYEE £ 1.50 > RAE L[] 15 1.68 £ 16.88 -
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fﬁ[%@ﬁ“@“ fa Skl GARCH-M fLE[f] - 25 TR A2 6)
L[ TR TS B o Ale, T E'ﬂﬁ[r‘ﬁ% (% 3)» = 2Py
TR VIR e S0 BRHORE R “9@@%&‘%’"@‘ * 3 B TE B R
Pl DAL BT I lﬁfjr%r} o FYMAFHIEE 3)-(FN 5) v
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ATCHLEISE 0 3 0 53 (U LRATH ) » 1 8 074 B ADLD L -
ST R L £ 2 ORI - 2 3 P HIRE B TR R b
SRR B A 4 UARCHIE & 5 [19 118 &l GARCHILZ 47
8 WIUADLT: S4RUAE S+ f A4 ¢ LGS 125 16) %85
GARCH-MILT] - it Bk 5 8 i TSI OR8 -

8 8 8 8
Alx, =a, +Zai4|lxt_i +ZbiAlyt_i +ZC,-Alqt_i +Zdihqt_i +&,,
i=1 i=0 i=0 i=0 ' ’

(z'12)
Alg, =s,+s,4lq, ; +¢,, (z'13)
he, =a, (%14)
hy: =pBo + ﬂlgqg,t—l (z¥15)
hxq,t = pxq hx,t' hq,t (?Q16)

¢ 12)-G% 16)BLR] [l I'FLI?FEEZ*‘ [ Feil e et s () ™ HU3F
CF TEYRY2ES - [NERH B U] [@Ei@fr%m@\'fw R g gl gt ARCH
A > IEE 6)-(Y 11)$5@ 5l GARCH-MALE i (= £ (51 12)-( 16)
puEs@E ARCH-MABLE] » sk Al Gy th ] 17 A Ly B A gl F:ﬁj
LRI 7 iy EL L (information matrix) Z[F 5% B F %] 35 (block
diagonal) (2B Kroner and Lastraps, 1993)> %ﬁﬁ l’ﬁ?fﬁé’ ¥k (=
R I'FLIEEJFT S¥EE ). A6 %ff e[ A T ELESRE ARCH-MASLE] I'FLI
FF ARy RRYEA ~ F R Rl ARl B AR i (AL fﬁl%l’@ ’
R EE A BT U~ A i (AR E 3SR AVLRARE )

pLoE s R ERBIEY 6)-(G0 1)V EE@ B GARCHALE 1 AD L b il 7% Y]
B (R 2 S oL S I - 50 2 7 R SV A S AR L -

PSR R E B Ry, (SRR H PRI S A Ik, o
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# 6 SFEl ARCH-M M7

- e iy

B e B e
a, 3.1457 2.3904 3.6622* 0.9333
a -0.9025% 0.0676 -0.9109* 0.0598
a, -0.5526* 0.0881 -0.5656* 0.0805
as -0.2508* 0.0941 -0.2738%* 0.0803
a, -0.1391 0.0925 -0.1611* 0.0802
as -0.0987 0.0874 -0.1278%*  0.0782
g -0.0117 0.0865 -0.0496 0.0818
a, -0.1756% 0.0893 -0.1416%*  0.0828
Qs -0.1839* 0.0688 -0.1791* 0.0663
b, 0.1833 0.2090
b, -0.0713 0.2397
b, 0.4276 0.2785 0.4089* 0.1997
b, 0.3392 0.2671 0.4741%*  0.2453
b, 0.5987* 0.3043 0.6135* 0.2780
b, 0.4512 0.2902 0.4132*%*  0.2296
b 0.1487 0.2889
b, -0.3149 0.2754
by -0.2727 0.2423
¢, 2.6329 2.0022
c1 -0.0188 0.3825
c, -0.6023%* 0.3341 -0.4867%*  0.2776
cy 0.0502 0.3718
c, 0.3669 0.3177
cs -0.1568 0.2863
C -0.2410 0.3491
¢, 0.7143%* 0.3831 0.6132* 0.3022
Cq 0.6012** 0.3480 0.6034* 0.2961
d, -0.0127 0.2584

d, -0.7572% 0.3602 -0.7056* 0.3264
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d, 0.4941 0.5190

d, -0.1488 0.3232

d, 0.2700 0.3377

ds -0.4593 0.5090

dg 0.0886 0.4070

d; -0.0879 0.4205

dg 0.0214 0.3530

50 0.0660 0.0912 0.0699 0.0902
5, 0.1001 0.0745 0.0975 0.0776
a, 57.4254% 26.2373  42.5868*  4.0833
B 1.6939* 0.2061 1.6886*  0.2035
By 0.3169* 0.0926 0.3206*  0.0930
Pra -0.5650* 0.2804 -0.0418 0.0791
LR(19) 22.5686

L-BQ,(6) 19.4370 20.3916

L-BQZ(6)  20.8615 21.9752

LR(19) A o W] i) 48] posfst] P35 L-BQ, (60 L-BQ,
(6) 53 Iy 181 5] 0 B g2 i [ 5 5 < 2 21 0 4y ST 1 A
(Hosking, 1980) ; *Z%% 3 [fl|5. 7 5%~ 10%f9-f<¥ ™ 2 o

F 6 fl1 o HEGR 8 WITR- AT hE 0 T g‘[f&ﬁlféﬁw
BUTVRR BIG (EURLIE 2 T R P R 2 B RS i R R ) 0
B i EER ISR o FUE Hendry (1985)— 8% iy ﬁ“%ﬁwﬁiﬁﬁxp}%ﬁ
FHIIA B - R AR 19 [T R R I R AT R Y IR
FE I (SRR g~ SETOPASLE] f 7 RO RS R ~ SR E R -
S TART I~ SRSy~ RERTISLE] o Fe 6 1 TR FUAET)

PRl LR(19)=22.57 > 7 59613 - B (T2 R~ (L
T SIE ATRI P e e )0 o T (LR o RS T A ! Bl -2 )
&(fy=1.69>0"1>0.32= 4 >0); & [@@grh,, T ({7l 2.46 -
feviess 1 1.52 > @ EL 1.69 = 17.08 > “LiLF T %@ El ARCH
Fef AURREE i1
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o B R EGN12)-GUL6) [~y EF £ ARCH-M LR E
lﬁlﬁ[ UL AR I R R o 9 T E%Z*<EE{%3<@°B@I'F‘,§+
Q(‘F_’ P 10% <3 2 Hosking (1980) 27 &l Ljung-Box
W (LB Qy(k))% (14 L[ I e T fh 9@ &1 GARCH-M 6
BIRE (PRE & = (6,,,¢ qt)ﬁlJEliSTE'Ej%v LB Q,(k) » ={%6 1] >
T 'iE‘5°5*7f‘E[F7aJ BRIE TR A T LY Ljiung-Box ffi
(LB Q3 (k)) ™ =785 6 W T - BT o i B TR g
12)-(GY16) iy (AL | e red g~ 605 ’F’?@#Fru Gy e
£ ARCH-M #8517 “g, PO AN .

5. ERREREERERRD

&g sl ARCH-M 1 E] |’Ef|—fﬁﬂ['[ A

Alx, = 366  —0914x, , —-0574x,, -0274x, , —0.164lx,
(3.92)*  (<1523*  (-7.09*  (34D*  (-2.01)*
~0.134lx, . -0.054lx, ; —0.144lx, , —0.184lx, ; +0.144ly, ,
(-1.63)**  (=0.61)  (-LTD**  (=270)*  (2.05)*
+0.474ly, , +0.614ly, , +0.414ly, , —0.494lq, , +0.64lq, ,
199 **  (2.2D)*  (1L8O)**  (<1.7H)**  (2.03)*
+0.604lg, 0.7l
2.04%  (-2.16)*
('17)
GULT) AR EE ¢ e B9 T LR 2 e B
s AR = = gt (2000) ~ Arize et al. (2000) ~ Fang and Lai
(2003) =7 7 [l A 'EHF”F} At N — e E I??EJT@ C
P &SRR o JI P a 2 W R Ty B9 A O ’?-7"
%Alx, 1%Aly, = Alx, | Aly, =0.41 » 3~ 4~ 5 [ £] o7k J90 I4 53 B3
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LYWL T 2.70% % -2.24% 1 fil S LIS 2V BRI 5.13%
:E[J-4.26%;I/ L pm +:;;rsr%\lj A F‘ TSR lq;rﬁi” 7\7
| BOT o
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F RN (s L] TR B - 2 Il fhE R
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T T 29 EG 0.07% (= BIF 3) > (FY17) Pl fif 7 R
BT 497 IR 0.07% % 0.72 = 0.05% - BEGRH Ry ¢ <%
B (R BESRRT s S SRR o S gl i Alg, I[P ]
B 1£7.4%x0.72 = 5.34% %] — 6.0%x 0.72 = ~4.33% ; 1.57%[ 94
VEL BRI Il 275 T 1.62%Z]-1.52% 0[] » PR S [E [l S

6 Bh AR 25 FIRREIAOL AR T - Aly, - H 27T (W - 1
il EG 0.23 > FYEE 1T 2,47 > N i E% 7.84 > ] ifi £5-11.80 o



124 RV

FIPUBYE T 1.17%%]-1.09%.0 ] 5 BEFREE ST opelif 1 ag - (I8 &
AR N IQL#F‘, ’ %Efﬁypjtrm

ek 0 B R 5% J‘«‘“%ﬁ% BB AR T D R
Y T ] B EE-0.71 o [ R IR E S SR A PRt
oo T B BER LT VR R IR DL 1 1 G UE Arize et al. (2000) -
Fang and Lai (2003)Af'[fl > SR~ B2 (2000) 58 ZH L] =2l = e
- Elflr%faﬁ%.”: » Z1f[1IFang and Laiffi " |f93 7 fiask=e = gk o 5
B TR Sk ek > PRI A Y 13 B R T E T o
Frey (2002)7 b sk et i ff 31 (M foRA 1% i fj= < SR o 1R Al
BT SRR > R T S G S 5.11 % 4.24)
SOH B E VRS R b R 3 B R R COT I 151 =
0.71) » 1% B o3 > 4 ¥ 5 £ ARCH-MASLE] i 7 ik
(AR BT TR 2.46 > IR PSR R B R o TR A
BT (00 5 1 8 MBI Bk GRS 1 IR
WAL Vi i) f"ﬂﬁ'ﬁ l%ﬁ*“ﬁﬁ%ﬂzﬂ e g o fE R -

=5 M & JfF7J P e = e BE%EJJ%L[[L[”;EF”%J@ = £l
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ffi e 8.98 %2 0.94 V[ » = F| 7 ISR -2.83% % -0.67%
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Fe T AN A~ [ R = R R LR
BUo k| T B RSP R S (Y Y AT I ) FLJ' fr e i i
}*’T% BRI g o ST R T AL 1

N NSk bR Ll i TR P S VA A M N B L - R e
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: g (2000) 38 SR i o X rf”f‘ﬂafﬁli%él% VAT TP BT AR
B BV HEPRIE- W R Llr[lé?liﬂdfﬁ%%f;«ﬁ
%@—i?i ERHCERE SR il (i) }"SF%J%E?E‘?F\, VAR - Bt
A 3 RUREYRIE FTEVRE SR RE (e L VR A PO AT RS
0.06 > ELpLiFy T 6 ARCH-M #UE] 7 19-0.04 » =5 17 EFE} RE %
R P IR o SRS AR B RLUT LRy T B 0 RESR R
ST T py E BRI A0 Wilson and Tat (2001) Elflﬁmz[ﬁ%fl
1970-1996 & ] » Eripil s 1] 177 ELpfﬂrElréfﬁm"@(f% 0.13 »
Abeysinghe and Yeok (1998) 3 ZplFru[iif it [ [ifi]2 &) [ e[ 187
PLPu RS o I LT T (re-export) B [ =k A ffl T RY A LT TV E fol (Y
E t?ﬂ%“ﬁf E{FU@&#‘T [fil » (LR B ) (5 FUpg s ] ‘ﬁ'ﬁ;ﬂln
EI\T EEE R T ] '?f%\‘lﬂiﬁ;dqm ARG 2 PILRL I i i oK e py =
’5 IR R PV ?%’&i[ﬂ[””*“ i JERY SRR -

8.8

847

8.0

7.67

7.27

6.8

6.47

60— T T T T T T T T T T T T T T T T T
1985 1990 1995 2000

W1 R



s [ 0 B f@m e 127

[ e = IR ALY - BN TR BV I [N SR o T
PRSI E s SR S ET 1970 & PR R s i S B o R
R ff e gy o 1 i o B i e o LTS VRY B o 7 9 19778 s [l
s 0 1979 F FEC9E ] R 4P iR S5EE GARCH-M 4
B ffiwt 2 BRI AT 1981 = 2004 R ] I*’Jp@ﬁw@f* Pk
FURCRRPUEH ] s 20 ff B R (sl B0 AR R -

ARG 3 ATEECR N VR AR O Ffrrﬁ%ﬁ%
LIS ENL W o WELSHIH BT b (A i Ll ] B B A gt
@ o LT T T R (o RESRS 9 T YR L T
WM o [Ei[-f&' 71‘ i T BT SRRV DRI SR 0 T TR

B E“r IEI ;JD' 7+ B é“fﬁtazﬂ AU s3> SRERT i 50
SN NIy = E“Jﬁt%ﬂ UL 2k o [l R [T l;!a’lrﬂﬂiﬁm
[IEV3Sf L] s [T~ 7 dr ,SII'E Jﬁﬁ‘? o [ R @ KR LT AT
B A %fﬁ@%ﬂ“@@\% F RV 9 T O EOTVE e TR BT
[N A s B o BTSRRI o SR e e
= DORLRITE > I B o RO R R B R R B R
l@ﬁ lﬁ, Mﬂ iﬁﬂm “o = Pk Eﬂ;!ﬁit Wfﬁ' JH % E[[JEM;!MI

i fa s o = J/}Hﬁ lﬁ[rﬂJ[Zé} A2 @;V;r%\[ Jfrﬂ ff’?¢<1/ lﬁ[“fﬁ”
R R 5 fﬂseﬂfﬁ'www [ (EALEL A 1
BRI+ B ()0 T RLI e g 5

SERRAR YT > BRI A PR
Pofftf XS i e PR F AR - *%Eiﬂi%“ﬁfl AR R
Eéj B JFVF[J@IB?TQEFI&%T}H?EHﬂ&“E{JH Fé@ - [ (e



128 RO

it fag ~ R BT
AV RUR G (aggregate) R - g PN RE (P URLY | BTN

P [ R o WTTROR T e Rk X P Fl?ﬁéiﬁ'
[ Es8 w7 ) - fL PJ?FJWFE'[H pJE w9 1g[&i,if[?ﬁlm13lagjg<§

F"’F'IF'J* fol e[ TP P & Spl1 o ARE~ RLOE 2 HORL i 3 5 ¢
ﬁ‘l‘ﬁ'ﬁ T o Flfﬁﬁ%ﬂf@ bh T R Uy P T BB - ] T
R = RSy S IR ENY B R VR RIS 2B
e L IO B S 2 BT 51 00 S R KL TR B
Ies o



s S [T i o BRI 129

B 3%

H ¥ MBI 1) 2008 ¢ 18 (42 IO BT RLB > AR
1981 &# 1 7|2 2004 & 2 ] Vi BT B Rl o
P2 SO I A 13 lﬁ@s«%ﬂ““w@m.ﬁ?ﬁ
I 80% » S [RAE -

AL R O SR 4 R
1. fHE F F TR B0 W TR ok

RX' :% (A1)
RX £ A7) 4 B COR (7)o fio— J10E 5 j (i 9F B €7
AR U TV B ED) BT G DR o
5 CPIY==CPI! 5[ %h ¢ W5 j (% phlee 4 (mﬁ) 3]
THPIHRE I E P ReR R 2001 &

2. JEZU TR A b A B
t

RX;
112)(; z'jgig—l——'lo() (f\2)

2001
J

IRX; £ ¢ 915 j B PO BvRissk f 8 o S5 3 BT T 57 J B 2001 &
o B RXG™TSRELI] - TR R AR O TR i G

3. angLIr[ I JM@ El
;Xf? ' 13
Wi=Th o i=12318 0 2W =1 (A3)
W/ G ¢ 25 e 5y j VL R LA EOAIED 10 Xk ¢ R
BT EY  BIPOE  X R ¢ TS 13 {2 BIRY R
A o



130 RO
4. FHETEI PR T B

ZW‘ IRX' (Ad)
j=1
q, LAY ¢ I CREOTTE s 18 [ B R PO AR W
e HEETNE SR ?F@FIRX; AIISEL

=07 Tamy SIS ﬁ#?ﬁ D IMF U & R B2 AT AR R
B qa_‘l » DRI 9 ’”“F"?E%iﬁﬁ?ﬁﬁﬁ Ay s ’T‘E‘l » INTLINE [ [55 yfik 5
TR WP P AREMOS B[R o A IR T o R B 55
VEE s %@H,@A«@F[F[ﬁm[[?{@,F;,@i@x CEL T PR
i I‘?’EL[@S«' > Fif e 25114 1992-2003 & {9 1 7 9 B A [
[T po Tl 2 AR 'F'JFU}F“ PUELE T T A R R Y
B> 25 M) DRI 1981 & 1 P[4 # 9 ?%szrﬁé E,iﬁ@r(Retaﬂ
Sales Vol Index) k&Y ELAH [CIEAAEe s Pl A 1991 F 11
FIPVR 7 = 30 % B ApBeerf] o [N 1991 5 11 AP
9t A 8 épfﬁF[lﬁg&H\@ﬂ\J 12 B> 1991 & 12 F[ )i > [ 5
Ep;cﬂﬁl[gsuﬁgpj 13 B ¢ B 2 8 1990 & PR -l S drE
AT L VP o PO b IR B BETR

USR] o TE 1991 F 12 FITTE R fﬁIAﬁ“V‘v
TedvEr o Iyt BB~ T AN F S PV B SR P AS REE E
fﬁ‘?ﬁ%ﬁﬁ] ( European Economic and Monetary Union - EUM ) FN@,U
Z[F"[[ESZI » 11999 & 1 5] 1 FIEEHSRET 7 (euro) H1- E‘Iff’?'fo ESAIKEEE
/’»?T“E[fj[ﬁﬁjn?ﬁ FF f sl g‘?ﬁ'&]glfjﬂm[?g"{}gikim ) éfg‘r 1999 =# 1 F|=
2004 & 2 FIfH] > 9 rEDD«I [ B S AH]] E“WFHEFE} R
[UEYR] o FFRTHCETE SRk



s BT [0 1 B .

|

fif 1 2008 & L] 187 bkt
ARt

il o s
i 974,527 19.68%
X Bl 891,399 18.00%
RN 734,469 14.83%
FI 409,393 8.27%
FEI 171,111 3.46%
RN 157,169 3.17%
o 144,512 2.92%
o i 141,544 2.86%
B 104,643 2.11%
o 99,082 2.00%
I 79,016 1.60%
SN 50,531 1.02%
% 50,178 1.01%
o= 4,007,574 80.92%
SESTTES 944,901 19.08%
i 4,952,475 100.00%

PRI ST AREMOS 2R P



132 A A

b 2 WDSERS ph pls A LT 1RY BhAk
Pt P

) 5w G
L Fioyes L FIo7Es

1992 387,519 18.92% 26 0.001%
1993 485,870 21.70% 424 0.02%
1994 561,311 22.85% 3,489 0.14%
1995 689,122 23.36% 10,015 0.34%
1996 734,004 23.11% 17,077 0.54%
1997 820,223 23.59% 17,984 0.52%
1998 828,652 22.44% 27,847 0.75%
1999 838,132 21.39% 81,628 2.08%
2000 975,186 21.12% 131,331 2.84%
2001 908,811 21.96% 160,175 3.87%
2002 1,064,569 23.62% 342,976 7.61%
2003 974,527 19.68% 734,469 14.83%

¥R 9 ¢ 77) 10 AREMOS ¥R i



s = [T il h BB = L 133

e

= B (2000) o S R Rl S L LY YR - AR 2Aa
GARCH-MAE[ V] 1 ]?ﬁﬁf“m rﬁ F PA%T—J & 277-315 -

IR (1993) > T RY Hq’;rqﬁ:?[z.g} e %gﬁ [/ w%ﬁ;ﬁfﬁ?#ﬁ_ﬁ
WX B IR AT e g 'Ié'?lﬁ:ﬁ?Pi% ’
211-228 -

T o e 5(1998) sk R SIS ST T K UM 0 1
ﬁ@f&ﬁ%ﬁi 1491 25 47-66 -

Abeysinghe, T., and T. L. Yeok (1998), “Exchange Rate

Appreciation and Export Competitiveness. The Case of

Singapore,” Applied Economics, 30, 51-55.

Arize, A. C. (1995), “The Effects of Exchange-Rate Volatility on
U.S. Exports: An Empirical Investigation,” Southern
Economic Journal, 62:1, 34-43.

Arize, A. C. (1996a), “Real Exchange-Rate Volatility and Trade
Flows: The Experience of Eight Kuropean Economies,”
International Review of Economics and Finance, 5:2,
187-205.

Arize, A. C. (1996b), “The Impact of Exchange-Rate Uncertainty on
Export Growth: Evidence from Korean Data,” International
Economic Journal, 10:3, 49-60.

Arize, A. C. (1997), “Foreign Trade and Exchange-Rate Risk in
the G-7 Countries: Cointegration and Error-Correction
Models,” Review of Financial Economics, 6:1, 95-112.

Arize, A. C., T. Osang and D. J. Slottje (2000), “Exchange-Rate
Volatility and Foreign Trade: Evidence From Thirteen

LDC’s,” Journal of Business and Economic Statistics, 18,



134 A A

10-17.

Arize, A. C., J. Malindretos and K. M. Kasibhatla (2003), “Does
Exchange Rate Volatility Depress Export Flow: the Case of
LDCs” International Advances in Economics Research, 9:1,
7-19.

Asseery, A. and D. A. Peel (1991), “The Effects of Exchange
Rate Volatility on Exports: Some New Estimates,” Economics
Letters, 37, 173-1717.

Bahmani-Oskooee, M. and O. Kara, (2003), “Relative
Responsiveness of Trade Flows to a Change in Prices and
Exchange Rate,” International Review of Applied Economics,
17:3, 293-308.

Berndt, E. K., B. H. Hall, R. E. Hall and J. A. Hausman (1974),
“Estimation and Inference in Nonlinear Structural Models,”
Annals of Economic and Social Measurement, 4, 653-665.

Bollerslev, T. (1986), “Generalized Autoregressive Conditional
Heteroscedasticity,” Journal of Econometrics, 31, 307-327.

Bollerslev, T. (1990), “Modelling the Coherence in Short-run
Nominal Exchange Rates: A Multivariate Generalized
ARCH Model,” Review of Economics and Statistics, 72,
498-505.

Bollerslev, T., R. J. Chou and K. F. Kroner (1992), “ARCH
Modeling in Finance: A Review of the Theory and Empirical
Evidence,” Journal of Econometrics, 52, 5-59.

Bollerslev, T., R. Engle, and J. Wooldridge (1988), “A Capital
Asset Pricing Model with Time Varying Covariance,”
Journal of Political Economy, 96, 116-131.

Broll, U. and B. Eckwert (1999), “Exchange Rate Volatility and

International Trade,” Southern Economic Journal, 66:1,



s = [T il h BB = L 135

178-185.

Chowdhury, A. R. (1993), “Does Exchange Rate Volatility
Depress Trade Flows? Evidence From Error-Correction
Models,” The Review of Economics and Statistics, 75:4,
700-706.

Chu, C. S. (1995), “Detecting Parameter Shift in GARCH
Models,” Economic Reviews, 14:2, 241-266.

Darrat, A. F., M. K. Hsu and M. Zhong (2000), “Testing Export
Exogeneity in Taiwan: Further Evidence,” Applied Economics
Letter, 7, 563-567.

De Grauwe, P. (1988), “Exchange Rate Variability and The
Slowdown in Growth of International Trade,” IMF Staff
Papers, 35, 63-84.

Dickey, D. A. and W. A. Fuller (1981), “Likelihood Ratio
Statistics for Autoregressive Time Series with a Unit Root,”
Econometrica, 49, 1057-1072.

Engle, R. F. (1982), “Autoregressive Conditional Heteroscedasticity
with Esitimates of the Variance of United Kingdom Inflation,”
Econometrica, 50:4, 987-1007.

Engle, R. F. and C. W. J. Granger (1987), “Co-integration and
Error Correction: Presentation, Estimation, and Testing,”
Econometrica, 55, 251-276.

Engle, R. F. and K. F. Kroner (1995), “Multivariate Simultaneous
Generalized ARCH,” Econometric Theory, 11, 122-50.

Ethier, W. (1973), “International Trade and the Forward
Exchange market,” American Economic Review, 63,
494-503.

Fang, W. S. and Y. Lai (2003), “The Dynamic Effect of
Exchange Rate Risk on Exports,” Pan Pacific Management



136 RV

Review, 6, 85-99.

Fang, W. S. and H. Thompson (2004), “Exchange Rate Risk and
Export Revenue in Taiwan,” Pacific Economic Review, 9:2,
117-129.

Franke, G.. (1991), “Exchange Rate Volatility and
International Trading Strategy,” Journal of Internation
Money and Finance, 10, 292-307.

Frey, R. (2002), “Exchange Rate Volatility and International
Trade — Some GARCH Estimations Stress the Importance
of Trade Diversification,” working paper.

Gregory, A. W. and B. E. Hansen (1996), “Residual-Based Test
for Cointegration in Models with Regime Shifts,” Journal
of Econometrics, 70, 99-126.

Gregory, A. W., J. M. Nason and D. Watt. (1994), “Testing for
Structure Breaks in Cointegrated Relationships,” Journal
of Econometrics, 71:1, 321-341.

Hendry, D. (1985), “Econometric Methodology,” paper presented to
the Econometric Society Fifth World Congress, MIT.

Hodrick, R. J. and S. Srivastava (1984), “An Investigation of
Risk and Return in Forward Foreign Exchange,” Journal
of International Money and Finance, 3, 5-29.

Hosking, J. R. M. (1980), “The Multivariate Portmanteau
Statistic,” Journal of the American Statistical Association,
75, 602-608.

Johansen, S. (1991), “Estimation and Hypothesis Testing of
Cointegration Vectors in Gaussian Vector Autoregressive
Models,” Econometrica, 59, 1551-1580.

Junz, H. and R. R. Rhomberg (1973), “Price Competitiveness in

Export Trade Among Industrial Countries,” American



s = [T il h BB = L 137

Economic Review, Papers and Proceedings, 63, 412-418.
Kroner, K. F. and W. D. Lastrapes (1993), “The Impact of
Exchange Rate Volatility on International Trade: Reduced
Form Estimates Using the GARCH in Mean Model,”
Journal of International Money and Finance, 12, 298-318.
Lee, T. H. (1994), “Spread and Volatility in Spot and Forward

M

Exchange Rates,” Journal of International Money and
Finance, 13, 375-383.

Lee, J. (1999), “The Effect of Exchange Rate Volatility on
Trade in Durables,” Review of International Economics,
7:2, 189-201.

McKenzie, M. D. and R. D. Brooks (1997), “The Impact of
Exchange Rate Volatility on German-U.S. Trade Flow,”
Journal of International Financial Markets, Institutions
and Money, 7, 73-87.

Perron, P. (1997), “Further Evidence on Breaking Trend Functions
in Macroeconomic Variable,” Journal of Econometrics, 80,
355-385

Perron, P. and T. J. Vogelsang (1992), “Nonstationarity and
Level Shifts with an Application to Purchasing Power
Parity,” Journal of Business and Economic Statistics, 10,
301-320.

Pesaran, M. H., Y. Shin and R. J. Smith (2001), “Bounds Testing
Approaches to the Analysis of Level Relationships,” Journal of
Applied Econometrics, 16, 289-326.

Pozo, S. (1992), “Conditional Exchange-Rate Volatility and the
Volume of International Trade: Evidence from the Early
1990s,” The Review of Economics and Statistics, 325-329.

Rose, A. K. (1990), “Exchange Rates and the Trade Balance,”



138 RV

Economics Letters, 34, 271-275.

Rose, A. K. and J. L. Yellon (1989), “Is There a J-Curve?”
Journal of Monetary Economics, 24, 53-68.

Tsay, R. S. (2002), Analysis of Financial Time Series, John
Wiley & Sons, Inc, USA.

Weliwita A., E. M. Ekanayake and H. Tsujii (1999), “Real
Exchange Rate Volatility and Sri Lanka’s Exports to the
Developed Countries, 1978-96,” Journal of Economic
Development, 24, 147-165.

Wilson, J. F. and W. E. Takacs (1979), “Differential Reoponses to
Price and Exchange Rate Influences in the Foreign Trade of
Selected Industrial countries,” Review of Economics and
Statistics, 61:2, 267-279.

Wilson, P., and K. C. Tat (2001), “Exchange Rates and the Trade
Balance: The case of Singapore 1970 to 1996,” Journal of
Asian Economics, 12, 47-63.



s = [T il h BB = L 139

Exchange Rate Depreciation, Risk
and Exports

Wen-Shwo Fang
Department of Economics, Feng Chia University;

Department of Finance, The Overseas Chinese Institute of
Technology

Tsang-Yao Chang
Graduate Institute of Business, Feng Chia University

Chih-Chuan Yeh
Department of Finance, The Overseas Chinese Institute of Technology

Received 2 December 2003; revised 21 September 2004; accepted 31 March 2005

Abstract

The exchange rate affects exports in two ways: the
depreciation effect and the risk effect. The net effect of
exchange rate depreciation and its risk on exports in Taiwan
between 1981 and 2004 is investigated in a bivariate GARCH-M
model that stimultaneously estimates time varying risk.
Exchange rate depreciation is found to stimulate export revenue
in domestic currency but the quantitative impact is small and
any associated increase in exchange rate risk has a negative
impact. Further evidence shows that the exchange rate and its
risk only add noise to underlying export revenue fundamentals,
suggesting that exchange rate depreciation has negligible net
effect on exports. The exchange rate is not a viable tool of
export policy.

Keywords: real effective exchange rate, exchange rate depreciation,
exchange rate risk, export revenue, bivariate GARCH-M
model
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