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Abstract

This article bases on portfolio theory to investigate the relationships of government
bond markets among Taiwan, Japan, South Korea, Australia and Thailand. As the 1997
Asia Financial Crisis, we separate research period into two parts to understand how it
affects. The research periods used in this study are from September 1993 to September
2003. We use cointegration, VAR and VECM model, Granger causality test, impulse
response and variance decomposition techniques to analyze, and obtain the results as
following:

First, there are long cointegration trends among the five Asia-Pacific markets after
1997 Financial Crisis. Second, VAR and VECM revea that Japan occupied the leader
position in Asia-Pacific region before Financia Crisis while there is one-way effect from
Japan to Taiwan after Crisis. There are short-term interactions between Japan and Australia,
Korea and Thailand as well. Third, the result of Granger causality test shows that the
lead-lag relationships among five countries after Financial Crisis become significantly
stronger than before. Fourth, the effects of impulse response among four markets only
show temporary effect before crisis, but then gradually persistent and increase after crisis.
The accumulative effects of each market are almost positive. Finaly, analysis of variance
decomposition detects that Japan has greatest interpretative ability in Asia-Pacific region
before Financia Crisis but the interpretative abilities anong each bond markets become
stronger after crisis. This implies that the occurrence of Asia Financial Crisis makes the
relationships among Asi a-Pacific government bond markets become closer.

Keywords Asia Financial Crisis, Cointegration, Vector Error Correction Model, Impulse
Response, Variance Decomposition.
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1-1 ( 8491 )

/

%
84 208,029 17,745 190,284 101,543 2.0487%
85 282,975 26,318 256,656 129,076 2.1923%
86 403,919 25,907 378,012 377,634 1.0696%
87 549,577 71,572 478,005 297,993 1.8443%
88 524,325 72,558 451,767 295,211 1.7761%
89 688,431 166,915 521,516 308,167 2.2339%
90 | 1,189,925 530,239 659,686 184,213 6.4595%
91 | 1,343,990 606,590 737,400 219,816 6.1142%

http://www.sfc.gov.tw/
1-2 ( 8491 )
(%)

84 20,795,960 (99%) 4,693 -- 2,318 20,802,971
85 28,258,786 (99%) 34,106 -- 4,633 28,297,525
86 40,318,880 (99%) 46,860 -- 26,223 40,391,973
87 54,678,291 (99%) 110,467 -- 168,972 | 54,957,730
88 52,110,611 (99%) 149,932 -- 172,029 | 52,432,572
89 68,354,737 (99%) 243,610 -- 244,759 | 68,843,106
90 118,334,535 (99%) | 287,897 | 10,000 360,075 | 118,992,507
91 133,187,595 (99%) | 871,335 | 53,698 286,409 | 134,399,037




1980

( )
( ) (1990-1996)
6.8% 2.2%
1997
(Asia Financia Crisis)
1
( 1-31997 9 12
)
2
3
toager 7 1 12 31 65.92% 41.53%
41.56% 61.14% 16.29% ( TEJ
?  Tan(1998) Baig. & Goldfajn(1999) ( 2000) ( 2001)
(2002 ( 2003)
¥ Liu, Pan & Shieh(1998) Karfakis & Phipps(1999) , ( 2000)
( 2001) ( 2003)



1-3 1997 9 12
% % %
( / )
-12.4 0.7 -11.7
-6.5 -14.7 -21.2
0.09 -0.05 0.04
-0.1 -28.7 -28.8
-8.7 -21.7 -30.4
-46.1 -41.8 -87.9
-24.3 -31.6 -55.9
-14.5 -9.2 -23.7
-16.3 -27.0 -43.3
-35.9 -26.5 -62.4

TEJ

30

Phylaktis ( 1999)




1985-1994 8.2%

1997
(Financid
Institutions Devel opment Fund)
1998
1997 130.6% 1999 41.1%
1980 1993
96
100 47.22%

0

4 2001



(TW) (JP) (AUS) (KOR)

(THA)
(time-series) 1997
( )
(VAR) {ector Error Correction Model)
Granger (Granger causality tests)
- (ead-and-lag)
Sims(1980) (Impulse Response, IR)

(Variance Decomposition, VD)
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90

Hendershott( 1967)
1957

(partia stock adjustment model)

1964



Lin and Swanson( 1993) Engle and Granger( 1987)

Granger
( domestic market)
(offshore market) 1984 1989
('segmented)
Lin and Leu(1994) Johansen
Granger
perfectly linked

Goodwin and Grenners(1994)

1975 1 1987 2
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Chiching Hsu(1997)  Johansen Trace Test

-
oy =
o ol

.-".-- : 1:}
/ )
Lin ar;?;élvanson( 1997) \\
/ (simple regression

mod

1993 T

-

Clare, Mara & Thomas(1995)
Engle & Granger (1987)

1978 41990

10



Smith 2002)

Wilcoxon Rank Test

Johansen

Wilcoxon Rank Test

(1995)
70 90
(
) GARCH(1,1) M
(
70 90

11



(2000)

( )
Johansen Granger
(1996)
( comovement)
Nikkei225
Johansen

S& P500

Engle & Granger

Johansen

90



(1996)
Johansen
(Autoregressive Conditional
Heteroscedasticity ARCH)

(volatility)

ARCH

(2000)

Johansen

1990 1 1999 4
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Chiching Hsu(1997) Lin and Swanson( 1997) (

2-1)

(22

90

(23

VAR

14



2-1

Linand
Swanson( 1993)

Lin and
Leu( 1994)

Chiching
Hsu(1997)

Johansen

Linand
Swanson(1997)

Goodwin and
Grenners( 1994)

10

(1995)

GARCH(1, 1)
-M

Phylaktis
1999

Johansen
Granger

(2000)

Johansen
Granger
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ClareMara & Engle& Granger
Thomas( 1995)

(1996) Johansen

(1996)

ARCH
ARCH

(2000) Johansen
Kenneth L.
Smith(2002) Wilcoxon Rank

Test Johansen




Granger & Newbold(1974)

Spurious Regression)

Granger

17



[ Granger

3-1

18



(TW) (JP)
(AUS) (KOR) (THA)

TEJ (I.LFS)

( ) 1990
1993 9 2003 9

120 1997

(2000) (1999) Tan(1998)
Baekin & Sekyung(2000)

1997 7 2

(1993/09-1997/06)

(1997/07-2003/09)

Chow Test® 1997 7

F 1% 1997 7

° Chow, G. C.(1960) “Tests of equality between sets of coefficientsin two linear regressions,

Econometrica,” 28, p591-605.

19



Gran

Y, ~1(d)

3-1 Chow Breakpoint Test (2997/07)
F-statistic 89.37644***| Probability | 0.000000
Log likelihood ratio | 195.3687***| Probability | 0.000000
**%* 1%
: ﬁ.—
|l":__.l"- l'\.
/ N\
/ \
and Newbold( 1974)
(v R? Dubin-Watispn
t F
S )
Va4
- --""’lr
Engle & Granger(1987)~" .~
T d
Y, ~1(0)
ADF



(Augmented Dickey-Fuller, 1979) PP( Phillips —Perron, 1988)
(1) ADF Augmented Dickey-Fuller)
ADF Dickey-Fuller DF &,
(White Noise)

Said & Dickey(1984)

ADF p
ADF
p
AY, = py,_, + z ViAY + & 3-1a)
i=1
p
AY, =a+py,, + z;/i AY,; +&, 3-1b)
i=1
p
AY, =a+ B+ pya + DAY, + & 3-10)
i=1
A a t p
Hqo: p=0 Y,
Yy
(2) PP Phillips—Perron)
ADF
( heteroscedasticity) Phillips-Perron(1989) PP
AR(1)
DF t
Yt = th—l + & 3'23-)
Y, =a+pY, +¢& 3-2b)

21



52

Y, =a+Bt-N/2)+pY,, +s

Zp = N(prl)_(%)(Nzé‘z /Szx/lz _70)

2, =t 2Vt (N, 19 )

S t=(py-1/S, N

ADF

Engle & Granger(1987)

1. Y, d
2 B =B 1,)
ﬁYt :ﬂlylt +162y2t +"'+ﬂnynt

Yi

22

3-2c)
3-39)
3-3b)
PN
H,: p=0
(d-Db) b>0 Vi
y, ~Cl (d’b)

Perman( 1991)



Engle & Granger(1987)

X Y 1(1)

(OLS) X Y

Y, =Cy + X + ¢, 3-4)
ﬂ XI gt gt
ADF PP & (3-5a) 3(5h)
Ag, =a+ pg, 4+, 3-5q)
p
Ag, =a+pes, + z O Ag, , +u, 3-5b)
i=0
Ho p=0
& X W

MacKinnon( 1991)

z, =Yy, —a-px~10) €ia (error

correction model)

AX = pZ, + |agged(AXt , AY, )+ &y (3-6a)
AY, = p,Z_, + |agged(AXt AY, )+ &yt (3-6b)
P1 P2 €y &y Z
OoLS

23



Johansen(1988 & 1994) Johansen & Juselius( 1990)

(MLE) Phillips (1991)
Johansen
1.
2.
3.
4.
Gonzalo(1994)
Johansen
Johansen (Gaussian
Vector Autoregressive model)
(likelihood ratio) X,
Px1 1(1) VAR(K)
X, =TI, X, +T1L, X, , +..+ T X, + 4, + @D, + €, 3-7)
g, lid(independent identically distribution) (Gaussian
Pocess) D (centered seasonal dummies) TI1
pxp 7N L (lag operator) A=1-L
(3-7) 8-8)

24



AX, =T AX  + e+ TG AX gy +TIX 4 g + @D, + &, 3-8)

[ =—1+I1,+..+I1, i=12,..k-1 II=-I+I1, +...+1I1,

I1 X, (long-run impact
matrix) I (3-8
( )
T, X,
(rank) I1
(full rank) X, 1(1) I
y (3-7)
(VAR) y N
Y
Johansen(1990) (ikelihood ratio
statistics) 7 (trace test)
LR=-2In(6)=-T YInfL- £ ) 3-9)
H, rank(IT)<r o y

H, rank(lT)>r

T Z

(' maximum eigenval ue test)

LR=-2In(@,r |r +1)=-TInfl- 1 ) 3-10)

H, rank(IT)=r 7
H, rank(Il)=r+1

25



H, N r+l1

Johansen(1988) Gaussian P VAR

(‘error correction representation)

Johansen(1990 1994) VAR
VAR VAR

Mode 1

H o(r) PAX =TAX o+ D AX gy + aff% , + @D, +&, 3-11) (
Model 2

H *1(r ): AX’[ = FlAXt—l +eeet Fk—lAXt—(k—l) + a(ﬂ': /Bo )(Xt’—l ’1)"' (”Dt + & 3'12) (
Model 3

Hl(r ) PAX =TAX  + o+ D AX gy + af% 4+ fo + @D, + &, 3-13) (
Mode 4

H *Z(r): Axt = FlAXt—l teet Fk—lAXt—(k—l) + a(ﬂ"ﬂo XXI'—l '1)"' My + (DDt + & 8'14)

Model 5

H z(r ) PAX =TAX y +o o+ D AX gy + ap% y + Ho + it + @D, + &, 3-15X

Johansen VAR

26



Nieh and leg( 1998) Osterwald-Lenum(1992) Johansen
(1992 1994) Pantula(1989)

Ho(p-1) = H(p-1) < Hy(p-1) = H2(p-1) = H,(p-1)

(prior)
Sims(1980)
VAR
{ime-series analysis)
VAR
AY, =a+) BY., +& 3-16)
i=1
E(e.,e)=0 E(e &) =2=0

Y, (nx1) fointly covariance stationary)
t

27



Yiu Y, i (nx1) B (nxn)

(propagation mechanism) &,

(structural disturbance) (nx1)

(impulse)

Criterion)

AlIC =

VAR

VAR

(nnovations) X (nxn) E(e,,&,)=0
E(e,, &) =2#0
VAR &
AlIC AIC( Akaike Information
P
NInc +2n 3-17)
n o}
1(1)
VAR

VAR

(VECM) Engle & Granger

Granger Sims(1980)

Granger(1987)

Engle &

28



nl n2
AY, =a, + Y BAX +D CAY, +d,EC_, +¢, 3-18a)

i=1

nl n2
AX =8, + Y eAY, +Y fAX +d,EC_, + &, 3-18b)

i=1

(vector- autoregression system)

Granger

( predictability)

X

Granger

t—1 X, Y,
dEC, , b ¢ e f
(3-11)
Y, Yo X
VAR
Granger (1969)
Y X Y
X Y -
VAR

29



P p
Xi=ay+ Zai Xiat zblYt—l + My 3-19)
i-1 i-1

p p
Yo =5+ Zci Xiat zdth—l + Uy 3-20)
i1 i1
H, b1:b2:"':bp:0 H(; Clzczz...:Cp:O
F (3-19) (3-20)
Hy Hy Xi Y, Ho
H, X e I H, H;
P o
Y, X, A ‘\:\‘Xt Y,

/-_ - L‘:“-
(feedback) 7 %

VAR
(3-16) Wold
/ ’/
o
- ;:""f
™ H‘“‘n,,_
= a¥all= faaafb—ff‘jf B
-1
+e(l - BL=BL—= B, L") 3-21)
L lagoperation
Y, = 0:+Z:Ci +& ., 3-22)
i=1
(3-22) (3-21)



Choleski decomposition theorem

(low triangular matrix) F

Y, =a'+) CFF e 3-23)

i=0

Yo=a'+ z D 44, 3-24)

i=0

(3-24) Hey =Fle

(diagonalised)
E[Wzt']: E(F sF*)=F Y F*=3d 3-25)

3-26) VAR
t J Yt+k I

D (i) i t

VAR D,

(3-23) Y, k

31



~

Yo B Y =Cou +Crpy g+ +Cy gty 4oy

= DoVVt + D1\Nt—1 +eeet Dk—lvvt—k+1 3-26)

E.Y tk Y,

el - & v v - &)

= D,E(WW,)D',+D, EMW,)D" +--- + D, , EWW)D’, 327) (
(3-27)
D, Eun and
Shim (1989)
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VAR

4-1
W LTW RTW
JP LIP RJP
AUS LAUS RAUS
KOR LKOR RKOR
THA LTHA RTHA

33




1995
1994 1995
1995
1994 (
4.975% 6%) %
1989 90
( )
10.75%
2.7072
6% 12% 0.6009
1.1436
(CV)
0.2897
4-3 4-2
2000



4-3 1.3894
1997 10
1998

97 10 98 98

4-2 (1993/09-1997/06) %

6.621804 2.707174 8.452174 11.83717 10.75000

7.950000 4.140000 10.51000 14.20000 10.75000

5.660000 1.750000 6.360000 9.200000 10.75000

0.600877 0.784238 1.143680 1.117896 0.000000

0.090742 | 0.289680 | 0.135312 | 0.094439 0
304.6030 | 124.5300 | 388.8000 | 544.5100 | 494.5000
46 46 46 46 46
NA
4-3 (1997/07-2003/09) %

4.715787 1.389200 5.812067 8.459733 6.832800

6.700000 2.100000 7.160000 16.58000 10.75000

1.420000 0.530000 4.870000 4.460000 2.900000

1.513920 0.366956 0.510900 2.941137 2.377246

0.321032 0.264149 0.087903 0.347663 0.347916

353.6840 104.1900 435.9050 634.4800 512.4600

75 75 75 75 75

35



98

16
14 - /’\\
N /// ~
12 | >~ —— _— \\\
R N _ T o T T T
10 - ITNEN N
—~7 ~ \./
/ ~— b4
- \/\__//-\/—\\
8 | Py T~ T
6 %\/\\/
4 L ermmm—ems .
2 ] i \\__’ \-—\—/—”\"—\_’\\-\ __________
o L L L S B B R T Tt T Tt T
1994 1995 1996
™V — - KOR
—————— JP ——— THA
—_——— AUS
4-1
%)
20

2002 2003

o — — — —
1998 1999 2000 2001
TW —-—- KOR

—————— P —--— THA

———- AUS
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0.82

37

4-5

0.5)

0.176



4-4

1.000000 |0.828308*** |0.427270*** | 0.711205*** NA
(0.000) (0.003) (0.000)
0.828308*** | 1.000000 |0.494124*** |0.562795*** NA
(0.000) (0.000) (0.000)
0.427270*** | 0.494124*** | 1.000000 |0.416533*** NA
(0.003) (0.000) (0.004)
0.711205*** | 0.562795*** | 0.416533*** | 1.000000 NA
(0.000) (0.000) (0.004)
NA NA NA NA NA
1.NA
2() P
R 1%
45
1.000000 |0.572161*** |0.540335*** | 0.811788*** |0.812888***
(0.000) (0.000) (0.000) (0.000)
0.572161*** | 1.000000 |0.601758*** | 0.176031 | 0.217903
(0.000) (0.000) (0.130) (0.060)
0.540335*** | 0.601758*** | 1.000000 |0.329505*** | 0.252936**
(0.000) (0.000) (0.004) (0.029)
0.811788*** | 0.176031 |0.329505*** | 1.000000 | 0.906693
(0.000) (0.130) (0.004) (0.000)
0.812888*** | 0.217903 | 0.252936** |0.906693*** | 1.000000
(0.000) (0.060) (0.029) (0.000)

**

5%

38
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K opecky( 1996)

(2)

ADF

ADF

PP

PP

PP Bachman Choi Jeon &

Bachman ect.( 1996)
PP (1)
(3)
ADF PP
t 4-6
5%
t
(1) 4-6

5%

5% 1%

39



T Z'u Tt
ADF PP ADF PP ADF PP
-1.0614 -0.9651 -0.8223 -1.2802 -2.5366 -3.5331*
-1.1422 -1.1002 -1.0645 -1.1871 -2.3383 21781
0.8379 00252 19076 -——-1.5907 22232 -1.5982
e =
-0.2406 | 076240 -1.9570 17106 ~:‘.‘“::,-%.7697 -1.8665
_.-"'_.-"' : W, Y
i \
lr.."' "-.r '\. x"
y T 7, \qut
ng PP ADF PP ADF “.\\PP
'
#.5084*** -10.5047*** | -3.7186%** | -10.6867*** | -5.1217*** -\1\).6196***
Ir%.ggss*** -6.6002+** | -3.9648*** | -6.6009*** | -3.9566*** H.szgs***
|
'vi 126*** | “5,3691%** | -3.7519*** | -53147*** | -4.2818*** ,fzé.8584***
AAD78F** | LATBID**E | _4.1020%** | -A.TATO*** | -4.0387** f -4,6585***
.
Lok AR 5% 1% i
2 - \H -.-_ .,..- F
Z— 1H1: d-
u 1\_\_ "-\.\_\_\_\-\-
Tt _._H e ___,_ﬂ-ﬂ"-:“"-;

3. MacKlnnon(lggI)_ (“Crltlcal Values for Cointegration
Test” , Working Paper, UCSD, January, 1991)

40




ADF PP ADF PP ADF PP
-1.2946 -1.1599 -2.2585 -0.7569 -0.2108 -2.2749
-1.3871 -1.8583* -1.7569 -2.5159 -1.9536 -2.5706
-0.4552 -0.5509 -2.2817 -2.4998 -2.3685 -2.5829
-1.4149 -1.3628 -0.4587 -0.6179 -2.7498 -2.7743
-1.5652 -1.7175* -0.5364 -0.4423 -2.6550 -2.5190

z-t

ADF PP ADF PP ADF PP

-2.2787%** | -52336*** | -3.1736** | -5.2427%** | -3.7194*** | -5.1661***

-3.2847** | -B.7918*** | -3.6967*** | -6.7417*** | -3.6056** | -6.6049***

-5.1758%** | -8.7989%** | -5.1465*** | -8.7661*** | -5.1084*** | -8.7086***

-4.1409*** | -6.0645*** | -4.3257*** | -6.1819*** | -4.3219*** | -6.1525***

-3.7312%** | -7.4084*** | -4.2965*** | -7.6773*** | -4.2772%** | -7.6358***
4-6
Gonzalo(1994) Johansen(1990)

Johansen

41




AIC(Akaike Information Criterion)

(likelihood
ratio test) SC(Schwarz Criterion)
AIC AIC
4-8a  4-8b AIC
AIC Johansen
2 AlIC 2
AIC
LR(2) 502.6 308.1 P-value 0.000 1%
2 2
4-8a AIC
Model 1 Modd 2 Model 3 Model 4 Modd 5
Ho(r) H,(r) H, (r) H(r) H,(r)
1 -11.92565 -11.92565 -11.77477 -11.77477 -11.73330
2 -12.05704 | -12.01246 | -11.90661 -11.87952 | -11.88401
3 -11.93842 -11.95027 -11.88981 -11.86515 | -11.85728
4 -11.65734 | -11.70759 -11.67637 -11.72722 -11.73064
5 -11.32116 -11.36777 -11.36777 -11.45850 | -11.45850

AlIC

42



4-8b

AlIC
Mode 1 Moded 2 Model 3 Model 4 Mode 5
Ho(r) H, (r) H.(r) H(r) H,(r)
1 -11.04019 -11.04019 -10.97810 -10.97810 | -10.86175
2 -11.33651 -11.43741 | -11.40305 -11.40328 | -11.33145
3 -11.27770 -11.42187 -11.39671 -11.38402 -11.29149
4 -11.05920 -11.32907 -11.30976 -11.31162 -11.26693
5 -10.82141 -11.08269 -11.08458 -11.16974 | -11.14259
6 -10.54379 -10.80693 -10.80693 -10.90827 -10.90827
AlIC
Johansen Tracetest A max test
Johansen & Juselius( 1990)
( A max test)
Amax test
r=0
r k
k Johansen
Nieh and lee( 1998) Pantula
( ) (1)
1 5 1 5
(2 2(r =0
4(r =m-1) (3
HO
4-9a 4-9b 4-9a

43
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test Amax test 5%

10.75%

test 5

4-9b

Tracetest A max

r=0

Zi1 = TW—-1.3937JP + 2.0422AUS - 1.0226KOR + 0.1594THA — 2.8299 (4-1)

4-9a

Model 2 H;(r) Model 3 H,(r) Model 4 H,(r)

H, | Tracetest | Amaxtest | Tracetest

Amaxtest | Tracetest | A max test

47.45339** | 21.81941** | 46.09208

21.80095 | 58.08392 | 21.97656

25.63398 15.26398 | 24.29113

15.26086 | 36.10737 | 18.63224

10.37083 7.322322 | 9.030276

6.608374 | 17.47513 | 11.29898

2421901 | 6.176148 | 6.176148

Fx 5%
Johansen

0
1
2
r 3| 3.048060 | 3.048060 | 2.421901
1
2
3 Osterwald-Lenum(1992)




4-9b

Model 2 H;(r)

Model 3 H, (r)

Model 4 H,(r)

H, Tracetest | Amaxtest | Tracetest | Amaxtest | Tracetest | A max test

r=0 | 93.20504** | 50.59930** | 87.67579** | 50.59682** | 104.9723** | 51.22633**

r 1 42.60574 20.88172 37.07897 19.54295 53.74596 23.38696

r 2 | 2172402 15.31808 17.53602 13.73952 | 30.35901 15.40042

r 3 | 6.405940 | 4.260959 3.796497 3.787297 14.95859 11.78443

r 4 | 2144982 2.144982 0.009200 0.009200 | 3.174152 3.174152
4-9a

Phylaktis(1999) Baekin & Sekyung(2000) Francisco & Vicente(2003)
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VAR

VAR

VAR

AlC AlIC 4-10a

VAR AlC 2 2

4-10a VAR AlC

1 2 3 4 5 6

AlC -10.50528 | -11.24302 | -9.563499 | -9.030874 | -8.354474 | -7.123535

AlIC

4-10b

(P-vaue)
Liung-Box 175.4903 (0.1904)
LM (1) 11.67220 (0.7662)
LM (4) 17.93772 (0.3276)
Jarque-Bara 8.380093 (0.3972)

1. Liung-Box test  Liung & Box(1978)

2. LM(.) test Godfrey(1988)

(white noise)
Liung-
Box Q Godfrey(1988) LM
Jarque-Bara

4-100 LB LM(1) LM(4) P 0.01
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4-10c

(-1)| -0.387798 0.236003 0.189339 0.066530
[-2.28799]** [ 0.67155] [ 1.13049] [ 0.54031]
(-2) 0.014826 -0.232569 0.134770 0.064490
[ 0.08742] [-0.66137] [ 0.80419] [ 0.52342]
(-1) 0.059934 -0.041558 0.080976 0.102153
[ 0.79500] [-1.67586]** [ 1.08699] [ 1.86516]**
(-2)| -0.040511 0.070719 0.167017 0.001722
[-0.49523] [ 0.41695] [ 2.06621]** [ 0.02897]
(-1)| -0.075592 0.184818 0.145809 0.082111
[-0.47806] [ 0.56372] [ 1.93320]** [ 0.71481]
(-2) 0.180000 0.471670 -0.031075 -0.118876
[ 1.15798] [ 1.46345] [-0.20231] [-1.05269]
(-1) 0.065470 0.001558 0.160975 0.360676
[ 0.28301] [ 0.00325] [ 0.70419] [ 2.14600]**
(-2) 0.074879 -0.872325 -0.258579 -0.108419
[ 0.34434] [-1.93472]** [-1.20338] [-0.68630]
-0.004262 -0.007850 0.003684 -0.000656
[-0.56785] [-0.50439] [ 0.49676] [-0.12037]
1.[] ¢
2. ** 5%

4-10c
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1%

10.75%

Engle Granger(1990)

(white noise)
4-11a

LM(4) P 0.01
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LB LM(1)



(Gonzal0,1994)

(1) (2
(3) Monte Carlo)

(4)Lin & Kao(1992)

4-11a
(P-vaue)
Liung-Box 2455199 (0.5682)
LM (2) 24.16034 (0.5101)
LM (4) 24.24512 (0.5052)
Jarque-Bara 31.17968 (0.0005)***

1. Liung-Box test  Liung & Box(1978)
2.LM(.) test Godfrey(1988)

3. Jarque-Bara  Doornik & Hansen(1994)
4, *x* 1%

4-11b

W, T™W., JR,

ATW, =-0.1305Z, , +0.3627ATW, , — 0.3086ATW,_, + 0.1511AJP,_,

Z., -0.1305 t

1%

5%

49

Zt—l

4-2)



Z, R, IR, AUS,

AUS_, KOR,

AJP. = 054517, , +0.5972AJP_, + 0.4196AJP._, — 0.6598AAUS,
—0.6938AAUS,_, +0.4963AKOR , 4-3)

(4-3)

4-11b us.,

IR

AAU 0:4359AJP,_, —0.3955AAUS 4-4)

74

KOR_, KOR_, THA,

50



AKOR = 0.2697AKOR,_, —0.2446AKOR _, + 0.3312ATHA , 4-5)

(45)

Ziy TWe, AUS, KOR.,

THA,

ATHA =0.0938Z, , + 0.2395ATW,_, + 0.4903AAUS, , + 0.3739AKOR _,
—0.4034ATHA 4-6)

(1.M.F)
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4-11b

TW P AUS KOR THA
Zia -0.130504 0.545092 -0.032687 -0.054368 0.093788
[-2.42193]*** | [ 5.04381]*** |  [-0.88439] [-0.99274] | [ 1.74164]**
(-1)| 0.362748 0.035891 0.046442 0.069494 0.239474
TW(-1) | [ 2.84804]*** | [ 0.14050] [ 0.53160] [0.53684] | [ 1.65439]**
(-2)| -0.308557 0.119360 -0.120193 -0.041786 | -0.179794
TW(-2) | [-2.38064]*** | [ 0.45916] [-1.35199] [-0.31721] | [-1.22060]
()| 0151127 0.597207 0.002416 -0.026810 0.047067
JP(-1) | [1.73942]** |[4.30645]*** | [ 0.05094] [-0.38151] | [0.59896]
(-2)| -0.089215 0.419594 0.435947 0.033902 -0.037699
JP(-2) | [-0.71268] |[2.84374]*** | [1.87092]** | [0.45342] | [-0.45089]
(-1)| 0.094440 -0.659758 -0.395492 0.244845 0.490296
AUS(-1)| [0.46555] | [-1.67162]** | [-1.83004]** | [1.18758] | [2.12671]**
(-2)| -0.145873 | -0.693810 -0.086117 -0.081288 0.105723
AUS(-2)| [-0.70562] | [-1.67334]** | [-0.60732] [-0.38688] | [0.44999]
(-1)| 0.095576 0.496286 0.080398 0.269745 0.045045
KOR(-1)| [0.67139] | [1.73824]** | [0.82339] | [1.86440]** | [0.27843]
(-2)| 0.053893 0.312504 0.041906 -0.244570 0.373986
KOR(-2)| [0.37890] | [ 1.09546] [042953] | [-1.69181]** | [ 1.67632]**
(-1)| 0.080104 -0.244759 -0.008296 -0.066462 | -0.430351
THA(-1)| [0.66488] | [-1.01292] [-0.10039] [-0.54278] | [-1.92167]**
(-2)| -0019154 | -0.157469 -0.092787 0.331231 -0.062757
THA(-2)| [-0.16523] | [-0.82787] [-1.16696] | [ 1.71386]** | [-0.47636]
L[] ¢
2. * %% 1%
3. *x 5%
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Granger

Granger
Granger
F P-value 5 1%
4-12a 5%
10%
4-12b 5%
4-12a

F-Statistic | Probability
does not Granger Cause 2.70187 0.05994*
does not Granger Cause 1.20730 0.32101
does not Granger Cause 0.73516 0.53792
does not Granger Cause 2.08325 0.11961
does not Granger Cause 0.15360 0.92669
does not Granger Cause 1.53639 0.22175
does not Granger Cause 1.39450 0.26022
does not Granger Cause 4.25879 0.01130**
does not Granger Cause 1.31891 0.28329
does not Granger Cause 3.67273 0.02090**
does not Granger Cause 0.86545 0.46789
does not Granger Cause 1.15171 0.34154

* **

5% 10%
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4-12b

F-Statistic | Probability
does not Granger Cause 2.67032 0.02381**
does not Granger Cause 0.73174 0.62605
does not Granger Cause 0.55162 0.76662
does not Granger Cause 1.49730 0.19595
does not Granger Cause 0.66306 0.67961
does not Granger Cause 1.99307 0.08196
does not Granger Cause 1.60528 0.16279
does not Granger Cause 2.33363 0.04415**
does not Granger Cause 2.56797 0.02551**
does not Granger Cause 2.61055 0.02657**
does not Granger Cause 0.65076 0.68927
does not Granger Cause 2.04393 0.07478
does not Granger Cause 0.67974 0.66654
does not Granger Cause 1.22614 0.30687
does not Granger Cause 1.00072 0.43410
does not Granger Cause 0.76938 0.59718
does not Granger Cause 0.55417 0.76466
does not Granger Cause 4.22935 0.00140**
does not Granger Cause 2.69181 0.02289* *
does not Granger Cause 2.32138 0.04515**

**

5%

Granger




4-3

4-3

4-4

4-4

4-4
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4-13a

4-13b



10

12

4-13a

4-13b
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v-v

Response to Cholesky One S.D. Innovations
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Response of LKOR to LTW Response of LKOR to LP Resporse of LKOR to LAUS Response o LK OR to LKOR
10, ) 10 B}
B ® ® B /\-/_
) 06 6 06
M. it 4 i
] /\_, o n /\/_—— o
] [ /\/ i) 0
7
0 N .0 -0
L T T T L L L LAY
123456789010 1234567891011 1234567891011 123456789000
Respanse of LTHA to LTW Response of LTHA to LIP Response of LTHA to LAUS Response of LTHA o LKOR
[} (8 0. .
0 o . 0
064 06 6. %
0. 05 0. 0.
04 (4 W it
0. 0 i i
0 02 12 02
AL il AL i}
0. [} ) o
-0l -1 -1 =01
T TrTrTTrTrTT T T TrTTT LI LA
23456789000 1234567891011 1234567891011 123458 8 90u

Response of LTW to LTHA
V)
10
08
(6.
W
i
" N
T TrrrTT
1234567890010
Response of LIP 1o LTHA
16
2
8.
i}
0.
\
T
123456789000
Response of LAUS to LTHA
5.
04
0B
02
AL
.
1

rrTrTrrrrrd
123456789000
Response of LKOR to LTHA

N—

TTT T T T T T T11
1234567890012

1 1
5 8
Response of LTHA to LTHA

~—




Kim, Szakmary, Schwarz(1999)

( Contemporaneously uncorrel ated)

4-14a 4-14b
P
4-14a
1.0000 | -0.0021 0.0061 0.0071
(0.989) (0.287) (0.964)
-0.0021 1.0000 0.0926 0.0415
(0.989) (0.555) (0.791)
0.0061 0.0926 1.0000 | -0.0035
(0.287) (0.555) (0.982)
0.0071 00415 | -0.0035 1.0000
(0.964) (0.792) (0.982)
() P
4-15a 4-15d

94.07%

88.09%
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86.39%



76.06% 13.94%

24.83% ( 2.36% + 13.93% + 8.54%) 11.30%
10.49% 8.75%
ey
.--'_d_.'—'—'_'_'_ _‘_‘—-.:-\'""-\.\__1_
o HH'““-:}
P ENE
v/ 4-14b NN
F y "
i i
i AN,

J 1.0000 0.0095 0.0721 0.0102 \ﬁ\‘q.0013
/ (0.927) | (0491) | (0.857) | (0'993)

0.0095 10000 | 00191 | -0.0222 00752

/ / (0.927) (0812) | (0.739) (oﬁzg)
|I \ 0.0721 0.0191 1.0000 0.0265 0.0564
\\ (0491) | (0.812) (0.704) (0)2&2)
\(g 00102 | -0.0222 00265 | 10000 | 00538

\ | (0857 | (0739) | (0.704) A0647)

] 00013 0.0752 0.0564 0.0538 |/ '1.0000
.. (0.993) (0.489) (0.622) (0.647).",

b A
( VRIS o

g g
_:-H.H'““-q. d__ﬂ.ﬂ"':-:.-”"'-.
- R

.

"

4-15e 4-15i 4-6

85.53% 86.41%

73.83% 71.41%

40.56% 48.21%
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4-6

4-15a
1 100.0000 0.000000 0.000000 0.000000
3 93.74180 2.133921 3.795232 0.329043
6 93.04363 2.769053 3.826362 0.360957
9 92.96590 2.791472 3.866296 0.376330
12 92.96506 2.791612 3.866750 0.376573
% | 94.07718 2.360681 3.246489 0.315653
4-15b
1 0.000463 99.99954 0.000000 0.000000
3 2.399991 85.65252 4.870364 7.077123
6 3.599805 83.7228 4.862079 7.815317
9 3.687002 83.58264 4.883723 7.846637
12 3.693779 83.57371 4.885185 7.847330
% | 3.040747 86.39642 4.119993 6.442836
4-15¢
1 2.759786 0.864403 96.37581 0.000000
3 6.693657 16.78306 74.36310 2.160187
6 6.584700 16.03694 72.61706 4.761296
9 6.580118 16.15787 72.46312 4.798901
12 6.583949 16.15850 72.45584 4.801707
% | 6.276628 13.93563 76.05557 | 3.7321793
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4-15d

1 0.005078 | 0.173018 | 0.007617 | 99.81429
3 2.212347 9.046298 1.441540 87.29981
6 2.271321 9.482060 1.604005 86.64261
9 2.297634 | 9.493018 1.608647 | 86.60070
12 2.298808 | 9.493518 1.608763 | 86.59891
% | 1983358 | 8.536307 1.384604 | 88.09572
4-15e
1 100.0000 0.000000 0.000000 0.000000 0.000000
3 87.50989 6.716369 0.372943 5.317292 0.083510
6 81.42265 9.871713 1.436476 6.240974 1.028184
9 83.49952 8.530979 1.526189 5.453957 0.989358
12 83.66644 8.386796 1.590016 5.469332 0.887414
% | 85.53336 7.606067 1.100316 5.047322 0.712941
4-15f
1 23.96371 76.03629 0.000000 0.000000 0.000000
3 45.92419 48.44581 1.051195 0.738553 3.840254
6 52.82201 34.36883 2.933740 5.680873 4.194546
9 52.31836 31.32952 5.614145 7.099115 3.638856
12 53.62508 29.67232 6.291607 7.123457 3.287533
% | 48.21247 40.56204 3.447941 4.523462 3.254082
4-15g
1 7.404742 4.546975 88.04828 0.000000 0.000000
3 8.273948 11.95902 75.42002 2.938865 1.408152
6 9.368641 15.23315 69.09681 2.395718 3.905681
9 9.219937 13.32203 71.57310 1.840881 4.044057
12 8.665793 13.25642 72.45996 1.656557 3.961263
% | 8.769349 12.44763 73.83031 1.982378 2.970332
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4-15h

1 1.215084 0.763896 6.825895 91.19512 0.000000
3 2.670825 0.990839 7.579663 88.60519 0.153481
6 5.866032 2.672341 6.118563 85.02023 0.322833
9 6.492870 2.016916 6.263392 84.93778 0.289048
12 6.266677 1.790231 6.359583 85.35481 0.228699

% | 4.871317 1.818331 6.673934 86.40986 0.226557

4-15i

1 1.826652 0.010905 0.034508 6.056877 92.07106
3 11.02301 0.031841 9.013208 7.975108 71.95684
6 7.164171 0.031428 10.97256 13.10161 68.73023
9 6.822272 0.029319 11.77331 13.55536 67.81973
12 6.277875 0.022690 12.15020 13.85765 67.69159

% | 7.287331 0.028836 9.797675 11.46889 71.41727
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Phylaktis (1999) Baekin & Sekyung(2000) Francisco & Vicente(2003)

VAR VECM
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Granger
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VAR VECM
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(1993/09-1997/06)

Granger

1993 9 2003
1997 7

(.997/07-2003/09)

( ) VAR
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Granger

98

VECM

Granger -

(1.M.F)
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100
10 100
20 2000
1993/9 1997/6  1997/7
2003/9 5-1
(1993/9-1997/6)
(1997/7-2003/9)

RMSD
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34.07%

5-1 1993/9-1997/6,1997/7-2003/9

RMSD

93/9 7.102 3.36 6.84 13.05 10.75

100 100 100 100 100
97/6 5.84 1.92 7.05 11.04 10.75

10354 | 10516 | 99.33 10591 | 100

3.54% 5.16% -0.67% | 5.91% 0% 2.79% 2.9862
9717 597 1.70 6.37 11.17 10.75

103.18 | 106.11 | 101.56 | 105.62 | 100
03/9 2.624 1.38 5.38 4.66 3.73

138.94 | 11838 | 111.07 | 16587 | 157.71

34.66% | 11.56% | 9.36% 57.04% | 57.71% | 34.07% 23.4739

RMSD( Root Mean Squared
Deviation)

1 “ "
RMsD:\/EZ(yi _Yi)2 Yi Yi
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( 84) -GARCH

( 89
( 89
( 89
( 89
24 197-215
( 89
( 89
( 89
48 59-88
( 89
67 1-33
(90 - - GARCH-M
3 99-117
(90
69 1-48

( 91) Modelingthe Degree of Currency Misalignment around the
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