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IN EAST ASIA BOND MARKETS. THESIS ADVISOR: ASSOC.PROF.
SOTHITHORN MALLIKAMAS, Ph.D., 80 pp.

This thesis aims to study financial integration in East Asia bond markets. We use the
cointegration models to investigate the co-movement in the long-run of bond market and
Error-Correction Models (ECM) to estimate short-run dynamics as the speed of adjustment
toward the long-run equilibrium level. The sample use the daily government bond yields with
maturities of 1,3,5 and 10 years from Thailand, Japan, Korea, Singapore, Malaysia, Philippine
and Hong Kong over the period from 01/01/2002 to 30/03/2007.

The results indicate that there are co-movement in the long-run of bond markets of 1
and 10 year matuirites, meaning that the short term and long term bond markets in the region
are integrated. However, the resuits dose not found co-movement in the long-run of bond
markets of 3 and 5 year maturities, meaning that bond market of medium term matutiries are
not vet integrated. In addition, the ECM's result shows that the speeds of adjustment to long
run equilibrium are low in bond market of 1 and 10 year maturities.
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nae: Sewaz

sz 1990 1997 2000 2003 2004 2005 2006 2007
W 35.6 37.9 373 43.6 46.6 48.9 49.5 50.5
g04n4 35.2 29.6 31.6 323 313 31.9 33.8 34.8
mnala 37.7 35.4 33.6 32.6 34.8 32.7 31.2 30.6
a1y 343 30.6 28.0 26.0 26.7 27.2 27.8 28.6
FanTals 45.6 50.5 449 39.2 38.4 38.5 41.8 46.8
SRIGIE 30.3 43.9 35.9 34.9 35.1 35.0 37.2 375
aulatiiFe 28.1 289 26.0 207 20.8 243 25.8 25.4
Warud 19.7 212 242 28.1 29.7 30.1 29.1 n.a.
e 33.0 33.0 315 28.6 28.5 27.9 29.8 324

111: Key Indicators for Asia and the Pacific 2008, 5U1ASINOMINAIUH01TY (ADB), 2008
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sz 1990 1995 2000 2003 2004 2005 2006 2007
bpY 30.2 76.0 168.9 4122 618.6 825.6 1,072.6  1,534.4
g04n4 24.7 55.4 107.6 118.4 123.6 124.3 133.2 152.7
imyald 14.8 32.7 96.2 155.4 199.1 210.4 239.0 262.2
a1l 79.7 184.5 356.0 664.6 835.2 835.5 881.0 954.1
Fanlyls 27.8 68.8 80.2 96.2 112.6 116.2 136.3 163.0
WAt 9.9 23.9 28.4 439 65.9 69.9 82.2 101.1
ouTatiiFe 8.5 14.8 293 36.3 36.3 34.7 42.6 56.9
Waulud 2.0 e 15.1 17.1 16.2 18.5 23.0 33.8
Tne 14.3 36.9 32.7 42.1 49.8 52.1 67.0 87.5
59U 211.9 500.9 914.2 1,586.1  2,057.3  2287.1 26767  3,345.6

1311: Key Indicators for Asia and the Pacific 2008, 511A15tHBNMTHAULLOIFY (ADB), 2008
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2. Mo UayuszUDMIMIIuiiiaianaimilugiu (Market-Based  Financial

System) uazmu‘nmmz‘uumamiﬁuﬁﬁaﬁmmir‘ﬂugm (Bank-Based Financial System)
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5UIA15 Fanaanusiasnulszanimmezselvinguilszmeemaansainyszauns
nigau Tamaasugna liverodiededoiilosnuszauuesnsita@in1ansau (Della and
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5NN 33 F inancing of Corporations

Domestic credit provided by o Domestic corporate debt
bankingSetior Stock market capitalization securities
Uszinet
amount change total equity raised outstanding net issues
(% GDP) (% GCF) (% GDP) (% GCF) (% GDP) (% GCF)
g09n9 162.4 70.8 2448 N/A 0.6 0
oulatiize 55.4 31.9 34.8 8 N/A N/A
INNa 65.7 29.5 335 4 17.4 10.9
wa¥e 93.1 439 269.2 14 233 18.9
Waydud 49 68.5 84.8 8 0 0
GAGYLTH 97.3 36.1 161.6 N/A 2.7 0
1émiu 1422 35.8 84.7 N/A N/A N/A
Tne 100 31.3 65.8 6 3.9% 1.9
mae 95.64 43.48 122.4 8 8 5.3
00TIATIAY 745 283 94.2 15 12 9.2
tijﬂu 1152 45 73.9 N/A 11.7 4
dInqy 122.9 725 137.9 17 5 2.7
UM 65.6 232 100.5 17 25.3 9.6
mae 94.55 32.13 101.63 8.5 135 6.38

fA37: Herring and Chatusripitak (2000)
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4.2.2 MOVIUVDINFAN
4.2.2.1 MInaaeURMaNUA Stationary (Unit Root Test)

1 A
YoyapYNIUIATimé series data)invzlinulitiavesdoya (nonstationary) AU

o Y A . ya o o Y a . .
NITUIUDYAN  nonstationary 15 uas v ludumsoansezin e spurious regression

Y 1 H
FIUNY MDA R, t-statistic 1A% F-statistic lannaumsonnesning spurious regression 9%
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Mean : ECY,) = n
Variance:  Var(Y,) = E(Y,-p)’=0"

Covariance : E[(Y,—w(Y. —1)] =7,

be
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auudaliduls Y, Tdnuae nonstationary Aulls Y, wiinuaniaaail
Mean : ECY,) = tu
Variance :  Var(Y,) = E(Y,-p)’ =tc’
Covariance : E[(Y, —wW)(Y. —w)] =ty
A ' 3 . . A o [ < o '
2. guMInaneNAIAN U Spurious Regression wilanvazaae 11il Ao M
R? wag tstatistic  NA1u7a 180A1g9 uAA1 Durbin-Watson(DW)  Tisnd1 uazmsfian R?
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DW g1
3. MINAAOY Unit oot 1A833N13Dickey-Fuller Fafiaumsiidesmsnadevey 3

JEAUAUNI(At level) AiD
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Y 7 ' Y ra | 4
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1 1 = d' d‘ d' =)
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v . A v o S A
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hypothesis n1tasuad lia1musnUfiers Null hypothesis 18 1aag11 oynsuna1vesduls

]
v A

y 92 laiIntegrated TOUAY 0 ©1992 Integrated TUSUAVNFINI FIAWTONATOU Stationary

Tududu 1 Taslduuudiiaoadaaumsn 4.5)
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AzYt =o+B +yY .t Zd)quyH + & (4.5)
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MInauMsn 4.5) 01 1e150U s Null Hypothesis 91992 Integrated luduanf

aoalaglFuuuiiaoedaaumsn (4.6)
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vy oA
movement) ’f]ﬂ’]\iuﬂﬂﬂq@GlU'igﬂgﬂ'n
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o o 4
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Engle = and = Granger = (1987) I¥ eIy Cointegration Bimnames
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J { o ) . . .
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4 1S . .
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a Y 9 @ 1 I a g1 A J . = wva
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At miny Lumﬂwmmuﬂiﬁi]zummé”wmJumamﬂmm’mmuﬂimmu nf1

1w a J J A & ag Yo A A 1w 4
g Mmnu Lllﬁ'iﬂ“lf‘ll’f)ﬂﬂ1ﬂ’313Jﬂa1ﬂlﬂa’f)L!“IN3Jﬂ1iﬁ’3J3J@]1‘Vi?l1ﬂ1!ﬂﬁEJ§Jﬂ”lmWﬂ‘]Jf;’.{L!EJ

1 a 4
LLﬁ$ﬁﬂ1ﬂ31mlﬂiﬂi’3u!muﬁjlﬂ wasns A



44

9

1naumMih (6.2) Wi nlioulnilugves Eror Correction Model 18a il

AA, =T AA +T,AA ,+. .+ JAA | +TA  +1 2.3)
130
k-1
AA, =D TAA  +TA  +1 (2.4)
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Function N1 11a1e Ing Johansen ilzllig]l
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= A 1 Ao YA ! .o Y Qady
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H,: 91U Cointegrating Vectors (V) <r
H, 1971429 Cointegrating Vectors (V) 2 r

e

Q,=-2In(Q)=-TIn(l-%,,) (2.6)

~ I o
AEANMTN (6.6) Wumsnageuluanyazyed Maximum Eigenvalue Test (A, )
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4.2.2.3 MsnaaaumsUSualuszazau (Error Correction Model)

g { v o dIda
aulseynsunanlanuduiusirigasn1nlusseze1 (Cointegration relationship)

o 9 o v W 09.11 @ 4 Y Y
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maturity 1 year

maturity 3 years

maturity 5 years

maturity 10 years

gD pvae AR e AP e ADEISC e MO
g09n4 HK - - -0.4172 0.9867 -1.1925 0.9105 -0.82002 0.9616 non-stationary**
At P - - 2.22927 0.4721 -3.07109 0.1138 -2.49201 0.3321 non-stationary**
mnald KR -1.08821 0.9293 -1.79566 0.7066 -2.06349 0.5652 -2.93226 0.1531 non-stationary**
WALty ML -1.99999 0.5992 -1.21253 0.9049 -0.92502 0.9509 -1.77584 0.7151 non-stationary**
Wavud PH -2.80965 0.1940 -1.86615 0.6712 2.67363 0.2480 -2.58564 0.2871 non-stationary**
FanTuy SG - - 4 - -1.34107 0.8767 -2.48719 0.3345 non-stationary**
Tne THAI -1.32869 0.8801 0.17925 0.9935 -0.95744 0.9477 -2.23456 0.4693 non-stationary**

NUBLHH: * MacKinnon(1996) One-Sided P-Values

#ry szAUed Ay 5%

AN 5.2 Augmented Dickey-Fuller Unit Root Test on First Difference

szine

maturity 1 year

maturity 3 years

maturity 5 years

maturity 10 years

g09n4 HK - - -21.5397 0.0000 -25.2883 0.0000 -24.8929 0.0000 Stationary**
a1y P - - -27.0016 0.0000 -33.0205 0.0000 -25.9753 0.0000 Stationary**
mnald KR -32.9407 0.0000 -34.7502 0.0000 -32.8943 0.0000 -24.8929 0.0000 Stationary**
¥y ML -17.0747 0.0000 -5.07543 0.0002 -14.0148 0.0000 -18.8282 0.0000 Stationary**
avtud PH -22.0287 0.0000 21.5268 0.0000 -20.8418 0.0000 -17.7003 0.0000 Stationary**
RGYMH SG - - - - -28.695 0.0000 -24.673 0.0000 Stationary**
Ine THAI -25.3557 0.0000 -7.85555 0.0000 -29.0692 0.0000 -6.04365 0.0000 Stationary**

TUYINE): * MacKinnon(1996) One-Sided P-Values

oy seAUNETIRY 5%
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Wavud

Maturity 1 year

Maximal Eigenvalue Test Trace Test
H, H, Test Statistic Critical value H, H, Test Statistic Critical value
r=0** | r=1 31.30097 28.58808 r=0%* | r>1 54.13436 54.07904
r=1 |r=2 15.98217 22.29962 r<1 |r>2 22.83339 35.19275
r=2 |r=3 6.841441 15.8921 r<2 [r>3 6.851226 20.26184
r=3 |r=4 0.009785 9.164546 1S3 |r>4 0.009785 9.164546

W: 1IMIAUIN

MIBHe - ** URasauNATIUKEGN (Null Hypothesis: H, ) & szauiiadngy 5%
-H, : =0 fedauls hilanwduiusizigaonmluszeze1d (Cointegration)
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Q

lanou 13 vostszmalne inmald vuase uasHaldud

szine Ine imwald 1Y AaTud Anad
(@wals) (THAI) (KR) (ML) (PH) (C)
maulseans 1 2.064696***  -1.514122%**  (.035413 -9.311694%*x*

Maturity 1 year —
t-statistic [2:99182] [-3.70061] [0.37561] [-3.20218]
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% d‘d 1 =
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VAR Lag Order Selection Criteria
Endogenous variables: KOREA ML PH THAI
Exogenous variables: C

Date: 03/31/08 Time: 15:30

Sample: 1/01/2002 3/30/2007

Included observations: 164

Lag LogL LR FPE AIC SC HQ
0 -233.707 NA 0.000213 2.898868 2.974475 2.929562
1 1094.539 2575.501 2.39E-11 -13.1041 -12.72610*  -12.95066*
2 1111.373 31.82101 2.37e-11* -13.11431* -12.4339 -12.8381
3 1125.367 25.77008 2.43E-11 -13.0899 -12.107 -12.6908
4 1132.909 13.51897 2.70E-11 -12.9867 -11.7014 -12.4649
5 1143.71 18.83634 2.88E-11 -12.9233 -11.3356 -12.2787
6 1166.231 38.17678* 2.67E-11 -13.0028 -11.1127 -12.2355
7 1177.621 18.75114 2.84E-11 -12.9466 -10.754 -12.0565
8 1188.668 17.64886 3.04E-11 -12.8862 -10.3912 -11.8733

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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VAR Lag Order Selection Criteria

Endogenous variables: HK JP KOREA ML PH THAI
Exogenous variables: C

Date: 03/31/08 Time: 16:16

Sample: 1/01/2002 3/30/2007

Included observations: 64

Lag LogL LR FPE AIC SC HQ
0 186.98 NA 1.41E-10 -5.65563 -5.45323 -5.57589
1 886.4518 1245.934 1.40E-19 -26.3891 -24.97235*  -25.83098*
2 920.1691 53.73696 1.55E-19 -26.3178 -23.6867 -25.2813
3 944.2921 33.92289 2.42E-19 -25.9466 -22.1011 -24.4317
4 982.975 47.14477 2.60E-19 -26.0305 -20.9706 -24.0371
5 1034.113 52.73649 2.12E-19 -26.5035 -20.2293 -24.0318
6 1114.735 68.02407* 8.20e-20* -27.89795* -20.4093 -24.9478

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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VAR Lag Order Selection Criteria

Endogenous variables: HK JP KOREA ML PH SG THAI
Exogenous variables: C
Date: 03/31/08 Time: 17:22
Sample: 1/01/2002 3/30/2007
Included observations: 80

Lag LogL LR FPE AIC SC HQ

0 74.74889 NA 4.34E-10 -1.69372 -1.4853 -1.61016
1 1102.844 1850.572 1.02e-20* -26.1711 -24.50369*  -25.50259*
2 1146.101 70.29213 1.21E-20 -26.0275 -22.9011 -24.7741
3 1194.034 69.5034 1.33E-20 -26.0009 -21.4155 -24.1624
4 1233.831 50.74131 1.93E-20 -25.7708 -19.7264 -23.3474
5 1299.077 71.77063* 1.64E-20 -26.1769 -18.6736 -23.1686
6 1343.617 41.19917 2.73E-20 -26.0654 -17.1031 -22.4722
7 1416.399 54.58624 2.83E-20 -26.66 -16.2386 -22.4817
8 1513.482 55.82306 2.32E-20 -27.86206* -15.9817 -23.0989

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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VAR Lag Order Selection Criteria

Endogenous variables: HK JP KOREA MALYSIA PH SG THAI
Exogenous variables: C
Date: 03/27/08 Time: 09:06
Sample: 1/01/2002 3/30/2007
Included observations: 80

Lag LogL LR FPE AIC SC HQ

0 -10.9955 NA 3.70E-09 0.449888 0.658315 0.533452
1 1039.086 1890.147 5.02E-20 -24.5772 -22.90974*  -23.90864*
2 1084.118 73.1773 5.70E-20 -24.478 -21.3516 -23.2245
3 1153.737 100.9476 3.65E-20 -24.9934 -20.408 -23.155
4 1196.355 54.338 4.93E-20 -24.8339 -18.7895 -22.4105
5 1241.044 49.15765 7.00E-20 -24.7261 -17.2227 -21.7178
6 1318.425 71.57767 5.13E-20 -25.4356 -16.4733 -21.8424
7 1420.443 76.51350* 2.56e-20* -26.7611 -16.3397 -22.5829
8 1496.411 43.68153 3.55E-20 -27.43528* -15.5549 -22.6721

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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