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|1 4 ST Sk SF ke S B
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T EBRIm AR sh R A RIZL, S H TR iE
TNVl (1L b A EY e I 1 5= a1 I I = L R
KMt FUE T, 25 % SR & 5 i sl vb o A37m
M Lk, AERAYAA e m s A R L B il
SRR, MM A 2001 4E 11 A 4 19.35 &0
ik, 2] 2008 4 6 F =ik E) 138 260, Mk 6 £
P BST] Ok TR 8 i, Tl 2Bk =k vl e
B O FREE MRS L SR SE Sk 55 L S Il
(IR

RATIE L AT T IGEAERFR L AR (2 X)) 52
M, Al RE S i i [ (B X)) 57 T AL SR gk, (B[R
R A e TP, X TP H R T ER, SR
A LA 5| 8T i da L s A 2e 0k n A, IR 2E
bt O 3E SR A AT AR 2L B0, BT AR 2R S5
iR sl BRI 2

Ik 32 [ FRA T P =19 =19 e ik S A
B R A, TR & M T 55 sk — R
BT I, T PR IA]FH e i i B ) 2 i
i R T S A BRI S R £ RIVR: “TH R B s
B Pl ARYE SSRGS (B VS T
FEIIISGEIHE B R EIN . BR T 2011 LA, £=Fl
HFLITRTAY 2008 4F, 578 L AR RS H MEFR ot 2
I 2.5% , EEJE SEYNFEEL ik sk 3.88%;
b, G Bl S AR (2009 4F), boBRARESBRSSE
IR NAS 7.59%, 3B R PR A v I i A
SR, 7 AESRE YN IRE(CPY R 6 AR
Bk, ETIEFIE KRS T B, 0 L ol 2 3E A
TR RS, BUCKE, SN EHG T
2% BN 4T _E ik A S— BB, AR
[ As 2 B BB ARE S, 24 3l i T i —
HNIS, X Lk o R ST

L5 SCER I B FHETHIT R &M il FI=&R
Kt Wi Il ocid vk, ff D[R R RO AR
EEERSC R, JUH H 7Bk M Ik 25 ik fa
MLSEEE AT T, £ iR A R BRI T 8 56 R
55 B 2 SR AT O R L E TR R, AR
PALLTr] t PR 2B TEARAY | SRR I 45208 dk (] 1) PR SR
By, ERARBUE I 0T IR = S5

FF LIRS, AR ST AR A E 1,

RIEASSCZ T SHIL , AR SCZ 5T B A

L. BRI A Sl R 02 e dt

EEXKFR,
2. K . G, M. R Iz
Granger SRS

3. VECM Z Tl &8 JI K xE o
AT ZEAE I A (& 2)

= ARR

LFMELE SR ]

SCHRFRT

AEHOR I 55 I

AR A OCR WA VECM BEA

1 HRRE

W sk
i £ b .
L i 1}"; Granger
PR SIE
N o JL JL JI .~
-
B 2 AR ZEMEE
(— )L 5N XK

ZEIRBE(2005) Ny . IS O s G T G it
B, WA ARSI o B 2E 11 R ok 5 iR
IR 11 B < R M I, UL 2 p el Y sl 56, T L ofe B e
AP B T 7= A i XU - Tully&Luecy (2007) 2R AN
XK GARCH £l (Asymmetric Power CARCH) 43 #7
1984 4 %2 2003 4E 0] H BRI I S M B 0T 558 Fn
PEEPIEVCHR IR K CPI 48 RSB eir e R, &
AR T B BV TR R PR, e3R8 3 M
BT S thr ks e mide ok, RIEAE 1987 4= R 2001
AEERAER T —FE . AR (2007)FIH FARKE S
TG RE MR ZEAE TER ARSI 8] 7 51 77 i, L 2000
A 2007 ARME]SETT ., B LA RIS AT & E
AT AR A BRI R Sh AR S TS T BOWTSE . WSS
A1 oS EAE . MM EAPRRZARESF
Y, gt — 2240 RVE 8 1()F 4. 2.8
Johansen JLH G K E 45 R R, 5600 & S =
] HAy HAE 5 S A AR, A KRR E B 5 &
3. HHiIRZEBEEARR SRS R A ST 5 4 TH
M2 RFR, HBWLIIT,; LoTAmP B PRIER
R RITH EGEE ARG T H HoA HAR
HBARHE, I SETTyE S S BT G

(Z)iC &5 w2 XA H

Nandha&Hammoudeh(2007)6}1:% 1994 4 & 2004



AETENM A B3R5 W R M X 15 A4 [ R e XTI Y
H a5 F, BETOR BT, o4 R L B B 9
[ SRR b X A Y R Xy i AR flsk, b )L HE
T e R o s e U0 P YRR A 14 % B2 SO IR T,
FE R IR R AT E R, LREE R
R, ST LA A AT R 2R T, S Eoh i bk
{FAF A E 1 57 TG ZfH . Chen&Chen(2007) Kl
X3 FLl A (World Price of oil), i 245yl
(British Price of Oil Brent), Ll 1972 4E 2 2005 4ET8]
A BORE, BRI G7 B S SR Sl a2
ARSI R I 5 S B R AR S 0 R,
FEAT 3 — 25 LIyl A S TV 22, Cologni&Manera
(2008)k VAR A7 DL 1980 4F ZE 2003 4F Z= %0 kT
5% G7 EZEF MM 5 B R &5 e bn K g A o6, KB
T SRR MAR IR NP 5 R, X
WA &, 15 2R sh A4 =2 R o T AR
WA R G OC R, B IMAr I o B2 iR D% sh it 32
FNE, WA S 7 [ WDE 2 st a) g g
BMARZE G AR TSI

(Z)LR5H FZ XK

Chow&Kim (2006) % JH VAR-GARCH #5 #1435 #7
EN)E ) AN AN HESIRE [ FEE =y Ve I ES i A7) B WA Bk ]
JE I SRAE SN R0 |, AR ORI T, 5T K Ak
RAEE RS K TCRa e e 5, A s L0
I s N A 6, Narayan&Smyth(ZOO@ﬁﬂ:% Hh
NSRS AMCAEIE M N R 56 4 R 22 [a] 1 25 5,
FH 1980~2002 41 A #5845 SRR I, — A 2sg
B IEXIPIMCARNCA 1IE M 06 R H 2 MR E
(2007) iz VC-GARCH ##i3 1988 4F- & 2006 47 [
575 M X R 5 RV SR AR S, AL G S X
P8 3 55 BV S5 1 il — B0tk fFH G 5 Basurto 5
Ghosh (2000) #2 3 F1) #= 5 B I 3 5 E AH G )
Perverse S5 | 24 Perverse R Wi 7 B B = S 2L
B E I A IS m A R LR, XTEIS
I [T 58 v B XU S B, AT AN AS BE SR B
TR R HR R YR L SR M2 AR, T, 23 Ao s 1
T, SR E NG 3, ISR SR 32 255
i, Y12 R R 5 22 T F) 5 U A5 AN i 2

(w)ICEE59HZ 48K

35 55 (2007) FH VAR [ 5 3 Tk [\ 9455 A 7E
17 ] P A T I R R =2 B i aR R R
e IR Z A OCERME . AL S CRKES R A
B, A VR FIR SR IR G e R, TR
PO AR g ] BAA K BB G FR , Granger IR IR
KB, A s FEma R B 5 0 P ARSI
TERRAS SRS RICER P LB, TR 2 BN BE
f#RE, 5 Granger IR CHE T R I, M H8 B x5
MR G5 RARST A
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= ARAE

B BT 18 AR A B AR BN FE S (stationary) , AT
B2 2IE% ¥ /T =EoP s (R A 1= DR A1 i) Sice Ru Rt eS il
(6] A2 BHLAR A S PC A T RAE sl i 1) 2 41 19
— B 220 A TE RIS

(—) Akt T

ADF FURAS R S RN A A [ F 0] Y45 28 v s
(B F R A S S i T . AU AR (unit root)
SEATAE BN TR P H 2 A5 A B 245 SR H SR AAG
A 1] Lkt AR B (Spurious Regression) 9 & 2 iX
S T IOERG B TR RS BOR AR E RS, BRIty
Wm0 A7 ol GE 7 A (AR i, H o (AR 4521,
H 2 HAS RS (19 A7 1 5 0 BT AAS BATAr] 52 B X
(Granger and Newbold (1974) ),

ADF A5 AR

p
AY| =, +Vy|_] +2 Bi AYI—i+l +€| (1)
i=1

iz v=—{ 1—2 a, } , T Biig"‘f ’

(=)@ & 8= )2ARA

e [ R MR (Vector Autoregression faj K
VAR)JZ 1 Sims(1980) 42 A 5l AL g R AL 1T
AR RYIFSY s, BRI ) 18] e 9 B A B
FRrETAESCI BE Rk N, AR R AR S OC
B A Granger YRR E B, MAFAEIR 2218
TERLTY [l IR 22 IEAI (Vector Error Correction
Model , VECM) B R %) 1] & 11 3 [ S48 AY 2 dm i
ANBRZEEIED, M BT FK g 3% -5 [ (cointegration
regression),

Y, =A,+A Y _ +AY , +A+A‘l Y, t& 2)

(=)Granger R X A4 %

Granger(1988)F5 it} , A & (o] 5 HLAA B A KR,
M AE 2 [A) A EAFE IR OC R, A S A Z 5
B VAR A7 R DL 2208 IEAE RIS 4T Granger
IR B HKERE (Granger Causality Test),

Y =a+B,Y_,+B,Y_, +A+|3p Y, +Y X+, X, +
A+y X +g, 3)

i

vi=v=L=y,=0

TFRATIFR X ANLx“Granger 521H7Y

(m9) R LXK AR & GERAGEREA
(1987) 42 i It #% &
(cointegration) Bty , 2450 R —BHEES 1
()P AN e LR G IR, 22 GE 25 1(0))F 41,
(Granger,1981),

ARz ARG OCHRN, IIRoRE R

Engle and Granger
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[ EA IR OC R, 20 B 5 SC R A
VAR FEAUSRAG TR AR 2 2 [H] I B S M8 G & B
Sh TR ZEE TEASL A (vector error correction model, ]
R VECM),

Ay, =B,+B, (g, )+z z Bji ijl—i +&, )

j=1i=0

M SKIEZER

(—)F#HHLA

A SCREASBTFEHIE] Sy 2001 4F 01 A F 2011 4F
07 A, LIFr &5 T L I0IL R B35S Ee A 2245
WS 5T ENGIR SIS 2 M Fe B A8
1, A BRI T, 3 127 S WINAEL , B ke IR
& CMoney 2088 % .

(=)ADF $A%A %

TR A A IR BB E Y
M AeE G B AP TORDE 5 S e B8, B st
AT AR BRI G P A e A T ARG 2, AR
FEAS, PR R BOE — 9 2540 5 PR T AR A 2 L 45
Ak 1.

&1 ADF BiR#E (RIEF5 LX)

t—Statistic ~ Prob.*

Augmented Dickey—Fuller test statistic  -3.435539  0.0513
1% level —4.033108
Test critical values: 5% level -3.446168
10% level -3.148049

% 3 ADF BiRtaEB—MES - &M)

T RIR AR LZ BT

HER 1A IR B AR AR 2 2, DR,
RHCHR I — B 22 73 Je MOE A4 B, PRAGE HOZ A
FE ST

% 2 ADF BiRMER—MES LX)

t-Statistic ~ Prob.*

Augmented Dickey—Fuller test statistic —8.727425  0.0000
1% level -4.033108
Test critical values: 5% level -3.446168
10% level —-3.148049

FRHRR AL

— B 2203 S5 BRI E AN 2, PRI AR —
2257 JE OAARKERE , T A K E A T B 1E 1909 35
Vi Sl R SEL G o v - 2

AT IRV BEXF S i RIS i itk
Y2200 S FpARKGE , R BT A R SRR R
AAE], B9 AEE A s —Br 22 0 AL B A58 <6

t-Statistic ~ Prob.*
Augmented Dickey—Fuller test statistic -13..36734  0.0000
1% level -4.033108
Test critical values: 5% level -3.446168
10% level -3.148049
TR R AL Z BT
% 4 ADF BRI E(BR—MrZE 50 i)
t-Statistic ~ Prob.*
Augmented Dickey—Fuller test statistic  —7.859060  0.0000
1% level -4.033108
Test critical values: 5% level -3.446168
10% level -3.148049
SRR R
% 5 ADF BiRIGE (BR—MES  FIX)
t-Statistic ~ Prob.*
Augmented Dickey—Fuller test statistic -4.305601  0.0043
1% level -4.033727
Test critical values: 5% level -3.446464
10% level -3.148223
TR R AL Z BT
% 6 ADF BRI E(EXN—KrZE 5 : 1)
t—Statistic ~ Prob.*
Augmented Dickey—Fuller test statistic —12.18846  0.0043
1% level -4.033108
Test critical values: 5% level -3.446168
10% level -3.148049

Hr T FER PN RSB (E R 3 £3R6),

(= )Johansen &4~

FH AR 2 45 R A0, T Tl e R
YN AE SR PO S AP AE SRR B S, g i — B 2545
JE Wk 3 A5 50 FaR R A & Sk R L()FA, donT
AT GG E |, PR AR B W] AR O R BT
FEHLLL Johansen B2 ¥ A VLR WM &4 F) %
Rl e E M IR 5 OC R, HBHE A E B (Trace
Test)&f’ijﬁ"%&‘riﬂﬁ*ﬁﬁﬁ(Max Eigenvalue Test)ﬁﬂi‘%
7A F1 7B,

B3R 71595, ZBPUIKE S RAFPEAR K a2
WIS A e Gl R I R 2 AT 1
ARG O R, T HE B OR Y H AR G ) e oy
[1.0000 -574.9852 2530.201 -2978.378 5338.771
—134982.5] .



F7 CEGHN SN FIRRYMN-

Johansen B & F

A. Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace  0.05 Critical
igenvalue Prob.*
No. of CE(S) Statistic Value
None * 0.235617 76.60816  69.81889  0.0130*
Atmost 1 0.141262 4329104  47.85613 0.1256
Atmost2  0.093048 24.40684  29.79707 0.1838
Atmost3  0.054432 12.29625  15.49471 0.1433
Atmost4 *  0.042274  5.35985 3.841466  0.0206*

JE 5% B F K -F T, Trace test #0364 1 A~
FEESX R,

TE L X REME 5% 2 KF F 4B B RARK 2.
**p—value {5 % MacKinnon—Haug—Michelis(1999)

B. Unrestricted Cointegration Rank Test (Maximum

Eigenvalue)

Hypothesized Trace  0.05 Critical
No.of CEs) eemvalie o i Vawe P
None * 0.235617 33.31712  33.87687 0.0582
Atmost 1 0.141262 18.88420  27.58434 0.4235
Atmost2  0.093048 12.11059  21.13162 0.5368
Atmost 3  0.054432  6.940266  14.26460 0.4962
Atmost4 *  0.042274 5.355985  3.841466  0.0206*

JE 5% B Z K -F T, Trace test #3642 1 A~
FEESX R,

TE L X REME 5% KT T 4B L B RARK 2.
**p—value {H 5% MacKinnon—Haug—Michelis(1999)

Tl AEZFHAR

Taiwan Economy Studies

(w9 ) 2Rk 215 EAEA

P B SR E R B e i R R )
MARBAR M AFE AL G OC R, RIAE RN H 1) & 3 3
[F T AL (Vector Autoregression) 43~ HT Bt B I A 152 2=
{& 1E 7] (Exrror Correction), BIEA LA [n] & 152 228 TE A Y
(Vector Error Correction Model)43-#T , 4 4528 & 1Y 5%
ZEAEIMAAG T, AR FEEBER N R S e
iR AR HRAESE, SrEN I BRI IEAR
PR 7 S RN LA 1 WAt T, a2 iy v s RO
R W TR KR RRRE S, SEIESESRANT .

TRZEAE TR

E , =1349825-29878.378Exchanger , +Goldp, , —
57498520ilp,_, +5338.77 11Interestr_ +2530201CPI

&)
=P Exchanger J&#8 1C%%  Goldp J& 4 .
Oilp FZHHT Interestr F&F3K  CPI 2
H 8 15970, VECM &y
AExchanger=0.000638E _, +3.738822AExchanger
. —0.201476AGoldp , , +0.881854A0ilp , —1.013083

Alnterestr, , +0.562789ACPI,_, (6)
AGoldp=0.000303E _, —1.854458 AExchanger,, —

0.030539AGoldp ,, +0.433059A0ilp _, +8.316505

Alnterestr, , —0.975226ACPI_, (7)

AOilp=-3.39E—-05E _, —0.144707AExchanger _, —
0.00123AGoldp _, +0.000773A0ilp +0.078795
Alnterestr, , —0.110696ACPI,_, (8)

Alnterestr=2.41E—06E _, +0.169037 AExchanger,

t=1

* 8 MEIREBERE

\ D(EXCHANGER) D(GOLDP) D(OILP) D(INTERESTR) D(CPI)
A%
EC1) 0.000638 0.000303* —-3.39E-05* 2.41E-06 -8.99E-06*
[0.84554] [2.64261] [-2.28839] [0.29310] [-4.50016]
D(EXCHANGER(-1) 3.738822 —-1.854458 -0.144707 0.169037 -0.021742
) [0.44672] [-1.46052] [0.88105] [1.85530] [-0.87215]
-0.201476* -0.030539* -0.001231 —-0.001290 -0.000526*
D(GOLDP(-1))
[-2.03376] [-2.03198] [-0.63322] [-1.196421] [-2.00716]
0.881854 0.433059* 0.000773 0.00100 0.002246
D(OILP(-1))
[1.33718] [4.32835] [0.05973] [0.01399] [1.28752]
-1.013083 8.316505 0.078795 —-0.770529%* 0.253527*
D(Interestr(—1))
[-0.02974] [1.60913] [0.11786] [-2.07770] [2.81359]
D(CPI1) 0.562789 -0.975226 -0.110696 0.065929 0.006059
[0.12472] [-1.42455] [-1.25004] [1.34213] [0.50762]
R-squared 0.046256 0.203827 0.099732 0.142575 0.469874
Adj. R-squared —-0.002240 0.16334 0.053955 0.098977 0.442918
F—statistic 0.953820 5.034843 2.178670 3.270218 17.43142
E xR 5% RF R T AR E AR . 2 | o

TR R A LZ BT

P R L S

#r
Al

DS AR S

(B4 +H®m) 2| ek | +T® RO
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—0.001290AGoldp ,, +0.00100A0ilp ,, -0.770529
Alnterestr, , +0.065929ACPI _, ©)
ACPI=-8.99E —06E _, —0.021742AExchanger, , —

0.000526AGoldp ,, +0.002246A0ilp _, +0.253527
#R 9 Granger IRX &%
Dependent variable:D(Exchanger)

Excluded Chi-sq Df Prob.

D(Goldp) 1.431430 1 0.2315
D(Oilp) 0.000196 1 0.9888
D(CPI) 1.801313 1 0.1796

D(Interestr) 4.316848 1 0.0377*
All 7.010294 4 0.1353
Dependent variable: D(Oilp)

Excluded Chi-sq Df Prob.

D(Goldp) 4.128953 1 0.0422*
D(CPI) 2.029333 1 0.1543

D(Exchanger) 2.133105 1 0.1441

D(Interestr) 2.589304 1 0.1076

All 10.26870 4 0.0361
Dependent variable:D(Goldp)

Excluded Chi-sq Df Prob.
D(Oilp) 1.788040 1 0.1812
D(CPT) 0.015555 1 0.9007

D(Exchanger) 0.199563 1 0.6551

D(Interestr) 0.000884 1 0.9763

All 1.925647 4 0.7494
Dependent variable:D(Interestr)

Excluded Chi-sq Df Prob.

D(Goldp) 4.028702 1 0.0447*
D(Oilp) 1.657718 1 0.1979
D(CPT) 0.257682 1 0.6117

D(Exchanger) 0.964624 1 0.3260
All 6.264991 4 0.1802
Dependent variable: D(CPT)

Excluded Chi-sq df Prob.

D(Goldp) 0.400971 1 0.5266
D(Oilp) 0.003568 1 0.9524

D(Exchanger) 0.776244 1 0.3783
D(Interestr) 0.013891 1 0.9062
All 1.165494 4 0.8837

E: o REAE 5% R KT T IE L R ABR (:
REA Gragner IR £ &) .

Alnterestr, | +0.006059ACPI | (10)

H(6) , RIS XA IR 2 BB 01, 3%
TR T P m s R BRI R T B (G
MIHE), SZIRR

H(7), HARZE B IET R BONIE H R E AT R
TR YIS SC R G, HTTRRIEESS (etr b
K)o ELETIA S XA G 2 BB 2 L, RoR
AT SO R SR AR A e R R AT XS
ARG Z BB ONIE, FoRAHHITm A S i
T A A Bk, L2 IR

H(8), HHRZZ B IE DR KO T H B EH A, 3R
ARG OC R AT, s TTERAE S IR
2R

HH(9), BRI AR XA A 3 2 SRR 25 o 1, 3R
7 B R SR (A A IR 3T B, SO IR

1 (10), HaR 2B IEI R EO 1 H 5 AN 2,
PR MG R AL I, Hezs STk {4 ACPICY)
PR, ERTHS I AWM 2 RECRE N,
FORAHHN SN TP SEAIMN T JriF]
FXIA MY Z B ER N IE, R A A R 42
EPR AR A Lk, S 2 IR

(& )Granger B R % 24602

U B 3A ] A DR 25 48 TR AL Y 2 BRA o BE 47
Granger RIS OCZRAGE , FE LI > Ha [A] 1 PR AR L
BIOCHR, TUEL R AT .

B3R 9135, &M< Granger SRR,

G p— R p— A
¥
Loy vt

& 3 Granger R X ZE

F 25 Granger 32 WL F | (B R XYM A 2
Granger 52 B8 & anfEl 3,

(55 )AL M) 4 2

ARWFFEREAS NIIE] 2 2001 4F 01 H 2= 2010 4%
06 H , FIFHRTIR LRSS R 2 0] F iR 22 B \E AR UK T
I 2010 4 08 H ~2011 4 07 H ZI%, BRI BITVR
Bf—H . TR G251 .

AExchanger=o, E_, +o, AExchanger, | +a, AGoldp

o, +o, AOilp_, +o  Alnterestr, | +o, ACPI | (11
R2ZEE IEI
E _, =Exchanger_, +b, +b, Goldp _, +b, Oilp _, +b,
Interestr,_, +b, CPI _, (12)

H 22 10 1550, T A5 A 22 MAE=0.410537,
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A Study and Forecast of the Causality between Exchange Rate, Gold
Price, Oil Price, Interest Rate, and CPI by VECM

WENG Yi-chun' WU Hui-ying’

(Department of Business Administration, Overseas Chinese University, Taichung40721, China)

Abstract: This research is examining and forecasting the casuality between exchange rate, gold price, oil price, in-

terest rate, and CPL. ADF unit root test shows that after first order difference, all variables exhibit stationary state. Coin—

tegrating test shows all variables have the Cointegration relationship. We find that the preceding rise of gold price will

induce the drop of exchange rate and will trigger the falling of gold price in the near future. The preceding rises of oil

price can usually lead to the rise of gold price, while current rise of interest rate will cause a decline of interest rate in

the next couple of weeks. A rise of gold price will be followed by a decline of CPL. A rise of CPI can be expected after

the climbing of interest rate. The Granger causality relationship Test shows that the gold price can Granger influence

interest rate and oil price. The interest rate can Granger affect exchange rate, but exchange rate and CPI cant Granger

affect other variables. Finally, we forecast exchanger rate and CPI by VECM, and the MAE, MSE, and MAPE all obey

the criterion. The results of forecast are positive on statistics.
Key words: ADF test; Granger Causality Test; VECM



