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ABSTRACT

The objective of this study is to test the relationship between the number of visitors to
Thailand from 10 most popular countries of origin and the respective country’s inflation rate
represented by consumer price index and the exchange rate between the relevant currency and
Thai baht using Multivariate GARCH model and monthly time series from January 1997 to
December 2008. Specifically, covered in this study were the unit roots test ; GARCH model
application to estimate the volatility of number of visitors, inflation rate, and exchange rate ; and
M-GARCH use to determine relationship between the number of visitors and inflation and
exchange rates.

The unit roots test for time series stationary indicated the number of visitors from every
country were integrated of order 1 or I(1) ; inflation rates of every country had I(1) order of
integration except India, South Korea, and United Kingdom which had I(2) instead ; the exchange
rates of all countries against Thai baht had I(1) order of integration. The study on the volatility of
number of visitors to Thailand, inflation rate, and exchange rate revealed different behavior

across countries. However, the investigation on the relationship between number of visitors to



Thailand and two independent variables indicated the volatility of inflation of all home
countries but China and Singapore had long-run effect on the number of their outbound visitors to
Thailand, and the variation in exchange rate had long-run effect only in the cases of Germany,
Japan, USA, and India. Furthermore, there appeared short-run impact of inflation rate and

exchange rate on the number of visitors to Thailand from China, Malaysia, and Singapore only.
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2.2.1 MIAANTHOYNINIAT (Time Series Analysis)
{ < S
PYNTNIIAT (Time Series) 1804 YAVOITOYANINUTIVTINAWTZOIANTUTI 9
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2.2.2 msmaaummﬁwm%’aga (Unit Root Test)
v Y
mﬁmﬁaugﬁﬂgﬂuﬁﬁ L UAUDIT MITNATOUAWLUINIVD Dickey-Fuller
A o I o dy
(1981) ﬁmgm;umnamu,ﬂumu
X, =rX,  +e, (1)
Taoh X,, X, flodwls et uag t-1

t-1

e, ADANUAAIAAADUTIGN ( Random Error)

4
U [ [

r Aoduilszansonanduius ( Autocorrelation Coefficience )

N X, =rX,, +e,
X, -X,,=rX,_,-X,, +e
DX, =(r-1)X,_, +e,
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DXt = q)(t—l + € ()
Tagld g=(r-1 wie r=l1+g--1<g<0
g e Mmmaines

a a dy J A
ﬁua\g@lgmmmﬂﬂﬂﬂgm@i o

SEq
U a U a d‘ 1 an U a Q{
msdadulsgensuauyagin  H weaadn t-statistic veddulszandluzll

o I 1 Y a

duysailiAdosndIA1INgA Mackinnon critical Value ¥leANN X, Ngtingn nie X, 1

U u

Snvaue il

19 o A ' aa N . o a o I 1 J
uat18oNTY H, 1o tstatistic vodulszand lugdduysaiiamn nin

A

AN3NHA Mackinnon critical Value ¥uneawn X, hifigingnnie X, Tanvazil

Lummﬂm@uaauﬂimamm a1 t NEIUTUNUST U%@yjﬁf)lgﬂihl’)an 1301

[ Y

t1 asfnaznn Tiuduhsdisanaums - 3 gﬂuw‘wummaﬁuﬂluﬂﬁmﬁaudwﬁﬂ

U
[

a dyd
UNIN ANUAD

DX, =gX,_, +e, ©)
DX, =a+gX,, +e, (4)
DX, =a+bT+gX,_, +e, (%)

o a & o oA Yy ¥ v A v
myasauyagiiuaaina1udIiedn msnaaeugingnlagldns
a dy 4 . & Aq Y ~ o
nado ann - Wg1aes ( Dicky-Fuller test) Fainuuunaaosilglumsnadoniilym
. < o ' aaa k. ' ) ' W,
Autocorrelation Nz M lvaanan lanuiuluansoiunldldedrgndes auiudalating
mua“lﬁ’%’uaumﬂmﬂmmsLﬁmmummﬂaaﬂ“luﬁmq( Autoregressive Processes) 19111/

Tugums 3)-(5) ’J‘ﬁﬂ'l'iu Lﬁﬂf‘l’ﬂ@ﬂﬂmumﬂﬂﬂﬂ V‘Imﬁ’ﬂi ( Augmented Dicky-Fuller test) fail

ToazBoadad
DX, =gX, , +S/DX, +e, HUNAUFIGY
DX, =a+gX,, +SPX, , +e, uUIAUTIGULAz AdALNY

DX, =a+bT +gX,, +SPX, _, +e, uUARUTIGUIARAUNULEZIWA 11T
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X, flo doyasyniunal w nm t-1
1 a 4

a, b,q, f o MMiinos

T Ao Awua Ty

e, 0 ANUAAIAIATOUITIGY

2.2.3 HUUD1AD9 Auto Regressive (AR(p))
o . < { L o '
HUVI10DY Auto Regressive LﬂugﬂllﬂﬂﬁllﬁﬂﬂﬂTﬂWﬁﬂlﬂ@] Y, ANNIUUAIINATUBDI
A Vo Aa 2 v A A
y,_l,...,yt_p UID MFAUNANDAVUNDUTIUN p Iﬂﬂﬂig‘UQUfﬂﬁﬁﬁﬂiz‘U‘U AR(p) e
A . Ld'do/ [ Li' d! = L] Y v dy
NITVIUNITHIDIZUY Auto Regressive NUDUALN p mmﬂuegﬂlugﬂﬂumﬂﬂmu
AR(p) Ao x, =m+Fx_ +Fx ,+..+Fx_ +e (6)
Taeh m A9 AMAIN (Constant Term)
A a Jo A .
f; 19 WITTUIABDIAIN |
A A
e, A9 AUAAIRIANDY U LIAT t
~ = Yo dy
Gluﬂiﬂ! YB3 AR(1) ?nll15mﬂlﬂugﬂl!ﬂﬂﬁllﬂ1§vlﬂﬂ\1Ll

x, =m+fx_ +e (7

e

[

uazlunsdl 499 ARQ2) awsodeugiuuuaums ldaedl

xt & /77+ flxt—l + f2xt—2 + et (8)

2.2.4 HUVIA0 Moving Average (MA(q))
uuD§1889 Moving Average (MA) 1ilugtlunnfivaashmdauna y, gasimuann

AINNAAIAAGRY € ,....6,_, HIpMmANuAaIAnasufiagiouri lasnszuiums nie

1 9
[ [ = v A

52UU MA(q) 9 NT2UIUNTT Moving Average NLOUAD q Fulouluglves MA(g) laaail

A
MA(Q) file x, =/m+e -qe_ -6 ,-..-q€,_, ©9)
Taeh m Ao ANIN (Constant Term )
A a s A A Ao A
g, Ao MadmesnannaeuiAdd j
e, Ao ANUAAIANADU B 1A t
4
v A

Tunsal MA(1) enunsoougduuuaums lagdail

x, =m+e -qge,_, (10)



12

9
v A

= = Y
waglunsal MA(Q2) mmimmﬂugﬂgmuaumﬂﬂmu

X, =m+e -qe,_ -q.e., (1D

2.2.5 UUVD1009 Auto Regressive Moving Average (ARMA (p.q))

0 . . 5 0 { o
UHUVV1ADY Auto Regressive Moving Average (ARMA) Wunuudiaesiiner

NIZUIUNIT Auto Regressive LAY Moving Average m“l%’muﬁ"u Tﬂﬂﬂ’izﬂ?ﬂﬂﬁﬁ?@’wuu

v W

A A R A ~ . A
ARMA(p,q) ABNTEUIUMITNIBICUY Auto Regressive NUDUAUN p LaE Moving Average NI

E4
[ % v A

oual q Fudoueglugldauns ldail

(1UU1BI ARMA(p,q)

y,=d+fy_ +fy _,+. . +fy,_ +e-qge_ -..-q¢. (12)
Taof y,  fomdunalueynsunar a e ¢
P A9 SUAVVDY Auto Regressive
q A9 BUAVVDY Moving Average
a Ao AN (Constant Term)
A
t £9 13381
a 4
f ﬁi’) NWITTNADIUDY Auto Regressive
a 4
q ﬁ’e] WITTNNDIUDY Moving Average
A . . £ daA 1
e f10 NIEUIUNIT white noise HINAD AINITNUAAIA

~

NADU B 1At

2.2.6 MUU1ABY Autoregressive conditional Heteroscedasticity (ARCH)

a 4 1 1 o . .
lumsinszieoynsunaidiuluaudinglinisviua  Stochastic Variable 191
{ § L @ 3 1
anunls1lsaunei (Homoscedastic) ¥alumsiszgnd lgnuunsdoyariumanumlsisou
v 4 1 [] ey @ a 1 1 {

YDIMANUMAAADY (Error Term) 92 T 19l adsuvaadalsdaszuatianlasunlaalian
' a4 "o A A a a = ! o
RN IUBINIVIIAVRIANUMARasUNa Tuean taz TuU1IMsANYT 15U HDVT1a04

9
GUENNL!Lﬁﬂ é"@]sm@mﬁmﬁawammmumﬂmmwﬁﬂm%”wﬁlummmnm%zﬁmmﬁumu

(Volatility) g4 (tazeanuamiamasuyalug ) awdreamunaiilinnuiumy
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i
S 1

ey t; 1 A <3 Yo A =
(Volatility) &1 (tazmnnuaaamasuuaan) a3l ldnmanuaaianaouluefaimiuin
4 1 v
INMIDADDYITVUBYAUAANUAUAIY (Volatility) vosminnuaarandou luofniniuu
< 1 { @ qaj
anuilu 1l 1dlumsmaundeuazanuulsdsivveseynsunan ldwieuiuiiu

3 9 Jd A = 1o A Jd A £
Tududumsnenssiodalitou lvazlinnuududunilomswensaiodna luficeu lvwin
MINUUVT1AD9 Autoregressive Moving Average (ARMA) Gauy@a1s1iiuuus1aes ARMA 0
A . o
U (stationary) AN4U

X =a,tax,_ +e (13)

9

1 A v AN
ng@]ﬂ\‘]ﬂﬁ‘wmﬂﬁm X E)fJNiJN@‘Llll"U ANUAD

t+1
Ex a, tax, (14)

t t+l

= oA o
mwﬂ%mmammumqau"lmclumi‘wmmm ﬂ'lﬂ'?l'lilﬂ'ﬁ?ﬂ!.ﬂﬁﬂusllf]\‘]

t+1
1 A A A Y v dyd
anuulssiuedeiineu lunnensal 1aaail Ao
@( 1 "y~ alx) g= z+1 =s’ (15)
anaEJu"lﬂ“l«vmﬁwmﬂimaﬂnllaiﬁﬁau'lmé’a wanvz s uaundelusig

Y A d 1 =)
%$1ﬂﬂ31ﬂﬂa1ﬂlﬂaﬂuﬂli’)\1ﬂﬁwEJ"Iﬂ'iil!i’)EJNllllll

Long-Run 4048101 {x,} Fumny
(1 1 al)
F4

d’ v A A
Rou'ludail Ao

{(x1+1

‘e +a'e ,+..)'] (16)

(1 _ ) t+1

A 1 1 . J 1=
19 (1—)2>l Annuullsisau (Variance)  91nmswennsaiuuy i

A .. . A ' J A
Rouly (Unconditional Variance) wlimgennanuulsisvesmswensainuuiiou ly

QU

(Conditional Variance) Tuanumizideniudinamiilsisau (variance) vos {e} linange b

AIA7 (constant) 1518115092 5zaNuAIN NI (variance) 18 Tasmslduuudiaos

9
ARMA @@ s 100U 131a03691

X, —a0+a1x +e (17)
Lwn,awuummu,ﬂﬁﬂiauLmumqeu”leu (conditional variance) U939 X X4 GRERPRY
Y o y
Wen'lanatl
>
Var( t+1 |X) E[(XHI alx ) ] t+1 (18)

nazniily E e wmmdwmmuﬂiﬂmuaéwaﬁﬁau‘lm”liiﬁlcﬁfhmﬁuaz

t7t+l

=s’

t+1

v Y
a2 lduuudiaoslumsdssinumaiunmas (Residuals) 99nNIGI1)

e =a, +alet+1+ +ae +1, (19)
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4 . .
3] N, = white noise process

227  UUUDABY Generalized Autoregressive  Conditional = Heteroscedasticity

(GARCH)

11UU31899 ARCH 04 Engle, Robert F. latimswannaslag Bollerslev 113) 1986
areomslianuulsisauuuiiten’ly (Conditional Variance) Ndanvazidly ARMA process

A Y A o [ dyﬁ
TaeN 19 Error Process Janyazadil Ao

e, =n,S; (20)

Tasnanuuilslsouaes 7, =s> =1 uay

q P
2 _ - 2 = 2
St - ao + aaiez—i + abisz—i (21)
i=1 i=1
A A . . A 1 a o a 1 =
¥ {/7[} f1® white noise process ‘V]Lﬂ‘um’ﬂﬁizi]”lﬂL‘PWgﬂﬁﬂ!i'L!E]ﬂ@] (15’1_1 ) ARQY
A A [ Y J o dydi
LL‘]J‘]J?JNﬂull"UEU@Q e, i]anﬂ‘uﬂuﬂ ANU 1D
Ee =En s> =0 (22)

dmsumsmanuulsisunuuiiteulves e, gnimualagaums

q P
E.ei=s'=a+Aae, +Abs, 23

t-1"t t
i=1 i=1

o & o o
gaiuanuulsdsruuiioulvues e Qﬂmwuﬂﬂa sf luaums  (23)

t

Y
HUU1a991I58091 Generalized Autoregressive Conditional Heteroscedasticity (GARCH) (p,q)
Y v
Wu1¥N32UINMST Autoregressive 11aZ Moving Average 1UMIHIAIANNLATUTIMATNY MUY
.. . S 19 3| A A
Heteroscedasticity Variance 3&1HUI101 p=0 4a g=1 10y GARCH (0,1) 159A® GARCH (1)

o 1 cszl A g J ) = 1w o
HUIBDI Iﬂﬂﬁ'qﬂ’ﬂ bl. mﬁmumgﬂuqummmmm GARCH (p,q) 3$tNIUMNULUUINDY
wad‘ o ] A 1 1 dd’
ARCH (q) AUTNUANTIAYVDILLUUIIEDY GARCH ﬂ@ﬂTﬂ’JTﬂJLL‘ﬂiﬂi’JuﬂEJN%JNE]L!UL‘U
F4
Yy =K

disturbances ¥04A1 X, A3NIUNININNTZTVIUMT ARMA dannsama landiumaonn
o =2 o = Y ' Y ! Y

M3 ARMA  szuaansgiluuugudnyuzi@ednu wu a1msssanam {x,} a7y
J ¢ g ' v o J ' @ 1

N3217UN15 ARMA 1 Autocorrelation Function (ACF) Suilumianduiusszninedlsduy

NYUNAM N UVDINTZUIUNTIASINULAY Partial Autocorrelation Function (PACF) 94

v
1 =

ﬁ’J‘Ll‘VIL‘Hﬁ’E] (Residuals) ﬂ?iﬁ]%ﬂﬂﬁﬂﬂizﬂﬁuﬂﬁ white noise 1182 ACF Y0IR189e09U03aIUf

A o w

1109 (Aquared Residuals) ﬁmwﬂﬁaaiumsszuﬁqmﬂu (Order) Y9N32UIUNT GARCH (N34

4
U A =

a 4 9 = Aa A [ v
ANA ATUNING, 2547 ’emaﬂu AHUND UTFYTTAUNUST, 2547)

A9
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=S

o 1 I ¥ 9o < == 1
uUU$1809 GARCH a1ee) wonnn 14 Iddszaunaduse uanidordooganailszms
79 9o 3 A o U v Jda
Tumsiszgnalsnumsassomuiunmindauilssnnnu
= 3 Y A a a =

Usemsusn Ao TunszuIums GARCH uyuanuastiu diuanuiailnd wie

a d%‘ (B A J ' [ A = o £ Y o
SHOCK adu hinluneuinnionsay uaegluszauniovina@erny ¥aliszaunnm

] A 1w Y 1 1 ~ A < A d? A [
urueuiwnuudy manudsdsaedsiiou lunsziuaiulunmeuinnienivavedis
1 [ < =1 1 ] o PR v Y [

wnauanle (Bollerslev, 1986) 0814 lsna Tmswunanuduiusiniuavasaiuiuny
seanmanouunuluilgiuduan luniveuiifannanudunIu (Volatility) Tueuina

IS) [

wu A hintuewinzguilelindeuazanauiieling anvuzanu iaumasves
= d’ 1:? S 1 = a a 1 o w d! o
anuulsUsaunpuiinenluil 58a77 leverage effect Ao dNTWANINAILAMET BV 19049
Y 1 o dy Y I ] 1 A
GARCH tpuiduass hisnnsadugluuuiilimula mszaninnieavvesnaneunnuly
aanz liTamansdivuany luiusunfurIu L UIAN ¥TDNA1IIURNIZYUIAVDIA

] Y
ﬂ311Jﬂa1ﬂlﬂﬁﬂu‘0'lﬂﬂﬂﬁﬂimﬂﬂlﬂ"lﬁf]ﬂi]’f]ﬂiﬂﬂﬁﬂﬁﬂ@ﬂﬁgﬂzl’JﬁT (lagged residuals) RIRIEY

2

! o

1 [ 4 1 < 1 4
Nﬁ’Jl&ﬂWl&ﬂﬂMﬂMLﬂiﬂﬂHﬂEmﬁﬁ’au”hl !L@]ﬂ’J'liJlﬂJ1!U’Jﬂﬂgﬂﬁﬂﬂl@\jﬂqﬂﬂquﬂQWWLﬂaﬂu

Idlti'ﬂld!yowgd Ao o A Yy 19 o A
llnumummsum qu@mﬂﬂuummwmﬂmﬂizmmaﬂﬂﬂaclmmiwwumuumamauq

Q 5]

1% EGARCH, TGARCH 15/ udu

{ o ' o v ' 1 J 4
Usemsnaed LuUsIane GARCH a19q savualiainsanee desludumauiiie

i1 9
C N a A [ /

1 ~ 1 g ' ] Y o o ~
tenumanuulsdsivedieis ’E)u]lsllfl\lﬂ%‘ﬂu‘]_lﬁlﬂlﬁiﬂ’) i’)fJNlliﬂ@]"liJsUi’)ﬂTViLlﬂ‘]J\iﬂﬂu ngn

4
=

thrlunnardudszansn lduanmsdiuan

2.2.8 VU109 Multivariate GARCH
gﬂuuuwﬁwmuum‘hamwa%’@ﬁmmﬁuﬁuﬁmm Variances 18y Co
Variances V04 error terms @150 N a3y, = (1,5, ) BATWFURUETUA
A3
y,=m+e, (24)
e = HZ%Zt , Ht% udJu NxN matrix (25)
Z,=iid E(Z)=0 Var(Z)=1,
m, = E(yt |[t—1) =E,_ ()

H, ZH% (H;%) = Var(y, |[t_1) =Var,_ (y,)

4 < ' { ) 3 a : )
Taef I_, iudeyavnaising 1 H,A Wuwasin NxN @9 H, 1ilu

9 H
Condition Variance Matrix 409 y, 1903 /77, oz H, 923UN parameters ¢ N 1uns1usaIag
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Hidoulvues parameters g Ao H, =>0 't dummenneumanmesmsisiuy
parameter 410 HEABIURBINOAMSUAN MW TnVD H,
JUUDVA199 Y89 M-GARCH 1a8W13941910 conditional covariances

suuuy VEC

»
PR IIATGN VEC Tunuudiaeadl A, 154 linear function ¥o4 squared errors

Tuefia , cross product WD errors HazA luoAAYDY H, @10819 VEC (1,1) 0 ( Bollerslev;
Engle and Wooldridge, 1988 )

h =c+d4h_ +Gh_ (26)

Tagil h,=vech H,

h,=vech (6’ e')

Veeh ifunszuunsifammasndiud1aves NxN matrix Tngaziiianun
N(N+1)/2x1 vector:

vech H, = (hllr’hzwh22t’h’31r"“’hNNr)y
é,hllt by hs O hnvt?

€ u
’hzlz U
eh31t 3
¢ U N
Stht hNNt H

< A A £ .3
vece gﬂuﬂizmumimﬂaaumﬂwm matrix nJu column vector :

Ht = (}lllt > hzlt 2 thf > hlzt > h22t > "'hNNt )'

\ \ \ 8 a2 \ ;
ehllt b €60 eaq, a, a13ﬂg € B & &n glagehllt ¥
6, U_¢ U, ¢ U v, é ut,

6’ T G T g% 9 a23ueelt 16, 1{J 6821 &» gzsue 210-1 0

Ehnll el Bay ay a33H@ 82,1u By &n gxl hzzmu

N(N+1)(N(N +1)+1)
2

o Aq ¥ o o Yo
1UIU parameters nl¥ = (713U N= 2,34 22 18311

parameters =21, 78, 210 ANAIAD)
W92 aAS1UIY parameter I¥tioeag Bollerslev, Engle and Wooldridge (1988) 18
[@BIUVT1A84 diagonal VEC (DVEC) 4 A az G 11Ju diagonal matrices 1 1¥ans1mau

parameter 910 21 11739 9 110 N=2 1182210 78 M0 18 1o N=3 A1 variance &, TUHADZAIIY
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P4

o 1 o w v W . { 9 J . . { 9
YUAUAT error  MAIETDIVDIAIUBY TU  period NUdALA1 variance U period Nud?
1 z 1 1 dg‘ [ 1 A Y 1

(A;,.) MUU AIUAT covariance /r;, ICVUNUAT error YD i LAY j 11 period M@ taza

covariance 140@AA h.j Taglidemnuainee luma spillover effect

ij,t-1

4
v A

Y
ansodeugiluuylagai
ada, al% 8é‘el,t—l q+ a g gl%géel,t—l Qﬂ

E"z ’(el,t—l ez,r-z)a U

ag1% 83 9@‘92,{—1 QH

D>CD~ (D~ (D~

aal% a; ggez,z—ﬁ

N

u
aegz% 823 ggez,r-l —H

da, a,, 03 % G2 %0
a dy 2/ ga@l,t_1 9+ d 81 gz% ga@u_1 0

ta a,, 0%e, Y
Q 2% 23 +(; 2,t-1=

~ a s a3% gaelt , 0 g g &1 g3%géel,r—l ﬁﬁ
hzzz Z (& i (el,t—l €, z-1) = Ez-z e(el,t—l ez,z-z) “ U
gas% s ggez,f-l k4 g g&% 83 (:_Jgez,t-l %
o [ 1 ] [ Y v dy
U1 h 1“!&@ﬁ$ﬁ3ﬂﬂ153ﬂﬂ“1ﬂﬂqu
gall al% 021 az% giel,t_l 0 g
_d¢ ¢, ée,, 6,, 0 0 9 :al% Gy Ay, Ay geez,z-l 0 4
H’_ac c9+§ 0 e e 8% a, a a ¢ 0 e 6+E"2[m]
(] 3 ¢ Le-1 “2,-1 + " 21 2% 31 3% o& L=l
Ray,, ay; ay,, ay dg Q €2m1 g
¢ % % :
1 v 2
Feamnsndaldeglugduuumldves H, Tu VEC(,1) sl
H,=C+(I1,Re ) A(I,Ae )+E,_,§(1, Re )G(1, Ae,,)i
Taefitou luionag 1% H, 1fa positive in € 20,420,G20
51u11 BEKK
311UDv09 BEKK (1,1,K) ( Engle and Kroner, 1995) 9
k k
H =CC+a4de_e_ 4 +aGH,_G, @7
k=1 k=1

§ I 1 I { .
Tagn C, 4, uay G, 17U NxN matrices 49 C 1TUeMasnUUY0 matrix

e,hw hzn ﬂ — QCH 0 @QCH C2| ﬂ ean ap, ﬂ g el,t-l el,z-lelr—lqean ap, ” e,gll g ﬂ ehlhr—l h21,1-1 qe,gll g ﬂ
2

u- e u
ghIZ/ hzz:ﬂ gCZI szHg 0 szH gazl azzH éez‘,_lelv,_l ez,,_l ggazl azzH ggﬂ gzzH éhZI,l—l hzz,:-l[]ggﬂ gzzﬁ



Umu parameters =

ANAAY )

Y v Q
scalar r.v.) ttag e, ( the idiosyncratic shock, a Nx1 vector) Tuduiusiu &9 Var,_, (e,) =W

18

N(SN +1 o o 0
NGN+) @MU N = 2,34 9214910 parameters = 11, 24, 42

Bivariate Factor-GARCH(1,1,1)

.~ W1*1 + Ilzhr (28)
h,, = W; + 1 L, (29)
hy,, = sz + I;ht (30

Taoit £, =(1-w4)/(1-w)
h=w+af:, +bh_
fi=we,

ousuleu y, -m =e = If +e uazduydn f ( the common shock , a

@ *

waz Var_, (f)=h wwelan

INA Weak
N(N +5)
2

Var,_ (&) =W+ IIh,

: 3/ 2 2 vy Ao "o
stationary occurs 01 &, +b; <l, k U91UIY parameters NN

(@ M5U N = 2,34 92 183119 parameters = 7, 12, 18 MUV )

gﬂu‘umhac]mm MGARCH 1a8i#i91581910 conditional correlations

CCC and DCC jveauuiiaestl H, weuadluzilves

H =D RD, G1)
| 1

D, = diag (hlé ) e

R :(rw) Tagh r;, =1

S . .. . A IS
R[ 1Y NxN Matrix U84 conditional correlations LA hm Qﬂuﬂm1ﬁ1ﬂu

Y
Univariate GARCH model 941

9
&

s e . 9 {o &
ANUU hijt =r; h. h. 1, J 91UIU parameters duilunoe

1990).

hijt = ,’[jt \‘ hiilhjjt N s> .] (32)
1 d 1 1 v A 1 d
H, iawiluuinn R, uazm A, usazdinuaniuuin
CCC : Constant condition correlations
dd’l J =W d‘
Tunsaiil R =R :(I‘i],), r; =1 7 conditional correlation AN (CCC)

+
M ( Bollerslev,

iit" " jjt
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DCC : Dynamic condition correlations
Tse and Tsui (2002) 1daue DCC, (M) :
R=(1-q-q)R+qy.  +g,R_, (33)
- a g:l ui,t—muj,t—m
Vi = T M 2 s M2
\/( a m=1 ui,t—m ) (a m=1 uj7t-m )
u, =e,/h, (35)

Tagi g, g, >0 waz g, +g, <1 wag R wlzluvumlon R Tuunuiaes ccc nazm

(34)

Ve i 1 lugngmvesi

V.. I sample correlation matrix Y93 €,
WMy t=t-M,i-M+1,....0 -1 Fuleuluiisuiluieldunilat v, viilu positive
Ao M 2N

R, flusunfeves correlation matrices (RYy,..R_) H9 R awnnniigud
’

S 4 ng/ @ J 1
Lf’fll’f)ﬂ@]ﬂlﬁ’ﬂ‘ﬂ\iﬁ”lll@nﬂﬁgﬂﬂﬂﬁﬂ?ﬂ?ﬂﬂ'ﬂﬂﬂﬂ

(N+1)(N +4)
2
&1 g, =g, =0 wldguuuseuilu ccc

o

o A~ 2 A
31U parameter NI UL UAD

DCC : Dynamic condition correlations

DCC,(1,1):

R =(diagQ, )_1/2 0, (diag0,)

0, 1ilu NxN matrix ﬁﬁwmmazmm’hﬁuéﬁqﬁ
0= (1 -9 -q ) é + qlut—lut'—l +q,0,.,

Toil =( ) su, =€,/ By O ¥ NxN matri feumasuazinnnguduas
u, = (uy,..ay, ) u, =€, /+Jh,, XN matrix v i v

-1/2

1 1 J ' 4
q.9,>0 uaz g +q, <1 v 1dn O, nnnNguelae R MnANAUY
I . . FY [ £ o Y A 1< .
0O, 11l covariance matrix Y93 u, 81 ¢, Ui sz ldnldeugiuuwilv correlation
/ o 9
matrix ANAUNT R, A1UVU (Engle, 2002)
(N+1)(N+4)

o Ao I A
V1UIU parameter niutlunoe

- o |
Mg =g =0 uaz q, =1 lagluuuieeuiu ccc
09.1’ o J u’d’ o I @ §
Tuiaeauu$1a09u03 DCC A1 correlation Nanualianymziiunaia ¥aa

o Ao & A =i ~ o o Y ~9Y o
ATUIU parameter nntuauleSeumeunuuuuiiass VEC 11ag BEKK HANUISTHUDIINA

1N Tasmuiziie N Ja1nn
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2.2.9 yuudiaedlumsAnANUEUEINY AR NI auiY

2 [
ludruilazinavenuuirassmasssgian s lumsAnmanudumiuues S1uu

]
@ 1

d' J Qd‘ 9 v = J aa v A
inneuneamandunlulszmalng daswanasuvewamnaieusutuuimuay
sastuiloveaunazya 1Aun uuu$1@09 Dynamic Conditional Correlation (DCC) V84
Engle (2002). LazluUUIN1009 Vector Autoregressive Moving Average — GARCH (VARMA-

GARCH) 994 Ling and McAleer (2003) fail

wnsangluuuaums
v =EW F.)te, (36)
e = Drhtv (37)
Taoi
. . o W J Aa 1
V= Vi B =(h, .0 )i AD A1AVVDINAADTIBIGN Independently  and
Identically Distributed (iid),
F, flo  doyanileg arai ¢
D, =diag(h!”,...,h"*),m Ao Swuvesdlindesnsdnu
A A
t=1,..n. Ao A na 1.

luyud1a99  Generalized Autoregressive  Conditional — Heteroscedasticity
qgj o <3| o ' 4 ..

(GARCH) U Bollerslev (1990) Mrualidiluanuiumusgaiiten'ly (Conditional
. o o J ~ 3 ad 9 [ = 1 a
variance) Y94 fl]”lu'JLlLlﬂ‘VIFNWIﬂ?ﬁ?ﬁ%]@]ﬂl%?ﬂ]iuﬂiglﬂﬁqcﬂfJ onsuanlaguvesunya

MeunuRuuIMuarsatuleveUAaLIN@ MUNTEUIUMST GARCH (p,q) A0

q P
sl=a,+fac’.+ansvs’, (38)

i7t=i
i=1 i=1

4 < @ 09/’ [ %
tTR) a, 1\fludunuues ARCH effects (Wansznuluszozdu) wag b, iudmmuveq

GARCH effects (Hansgny luszeze1n Tagisenna, + b,)

2.2.10 HUUABY Vector Autoregressive Moving Average — GARCH (VARMA-
GARCH)
NI IWANUFURUFINULALAUVDIANUAUAIUBE1TNROU Y Conditional
variance) 5213198113018 1U17U Ling and McAleer (2003) laai1auuusians asse 11l
H =W+ aAijét—j + aBini,t—j (39)

Jj=1 Jj=1
o H,=(hy....h, )i, €=(",...e.)iuwaz W,A4,@i=1,.,r)uaz B,(i =1,..,s) Av mxm

Y mt
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1WATN VARMA-GARCH fviualdaualsguniauan (Positive shocks) 1oz dausgunisay
(Negative shock) HrasianuAuNILee133idon 1y (Conditional variance)

d [~ @ 031’ [~ Y
o A, \UAINUYDI ARCH effects (Hansgnuluszozdy) waz B, ihudunu

r )
Y94 GARCH effects (Hanszny luszozen laolionn § 4, + & B,)
j=1 j=1

do d v o o A 1 ¥
iyi}ﬂWﬁ ?]ﬂﬂ‘iﬂ‘i«!ﬁﬂ (2547) hl@&aﬁ]ﬂﬂ’lﬂ’lﬁﬁﬂy'lﬂﬂﬂﬂﬁﬁwaﬂigﬂﬂﬁﬂi'lﬂllﬂinﬂ
' ~ @ A ' AR g Ao S A = =
ﬂ'lfl'ﬂ'ﬁ]\uﬂﬂ']ﬂl@quﬂﬂ'ENWIEJ'J?%W'J'NTJﬁ%WIﬁ Gluﬂiﬂ!ﬁﬂ‘kl’lu M?ﬁi}ﬂﬁgﬁﬂﬂlwaﬁﬂy'lﬂﬁ

S @ 1 A o Aa J 9 1 A
’é‘TﬂTL!ﬂﬁm%’lllﬂsll’ﬂ\iﬂﬁ“l/l’i]ﬂm&’ﬁ'i]"1]EJ‘VI?JNﬁﬂi%‘lﬂ‘ﬂﬁﬁ]ﬁﬂllﬂiﬂﬂﬂﬁ‘l/l’t’J\‘IL‘VIfJ’JGIJEN

o 1 d' 1 d' a 9 AR v 1 d' -d'
UﬂTIENmEJ’J‘]ﬂ’N]1\‘]ﬂi%mﬁ‘ﬂlﬂuﬂﬁﬁnllﬂﬁﬂizL“Vlﬁll‘VIEJ NIUANHIUNNDUNYIBIIV LU

Q

v o o a ~ ° = ] 1A &2 gy
WOTUU OINOY AUIIBLNTNI LASIU Tﬂﬂﬂ1ﬂ15ﬁﬂy1ﬂlﬂy‘a%3\1ﬂ W.A. 2523-2544 G]Nllﬂ!ﬂ_l\i

]
aada A 1

a 4 I [l = a d A a [ A A
msaunsizreaniy 2 daufe NMsanTEHElsua laeedunToseoneananisonin M3

4 J

a 4 a ] a U W
’Jmiwﬁﬂﬂﬂﬂﬂl%ﬂ%}@u(Multiple Regression Analysis) mrelumsunsizd wun e

Y Y d' 1 v A v o w aa o v 1 d' d‘l A o a
‘VINﬂ"I1!5Tﬂllﬂlﬂﬁﬂﬁ’f)ﬁﬁmuEJﬁWﬂflJ“V]Nﬁﬂﬁ ']JLlﬂVIi’]QLVIEJ'J%"I’JﬂJ“]JH DIV NG LUIM

ana v 7 1

uazdu avenmedudaswantasutuasiaelsamaiiisdnynieadanuinneaieyn

A ~A v a [ kY 1 a ' A A v o W
i‘g‘lju DTN NG LASDININI “ﬂi]ﬂEJVIN@WH\?“]J‘]JEZiﬂmﬁx‘HﬁﬂJﬂﬁ‘i/]?)\‘imﬂililuﬂﬁ1ﬂfgﬂ1\1

[

aa @ 1 A A = a = a 4 1 A~ as
ane UUﬂﬂﬂﬂlﬂﬂﬁ%Wﬂmﬂu WEDINU DIUINT HASIU Tﬂﬂ iﬂﬂﬂﬁ’J!ﬂﬁZ”ﬁﬂﬁ%ﬂ\iMU’ﬂ@EI’J‘ﬁ

& o a Jd o a a o
Boston Consulting Group : BCG G’]?\?Lﬂuﬂ'l‘i')mi'l3ﬂf]ﬁ§1ﬂ'liﬁ]iﬂlumﬂiﬁ"ll'f)\?iﬂu'Ju

v
% 1 =

Wnveunen uazeasimansaau Tavessie laninmsneauienTusasdne. 25412545 wun
o ' A a (% =~ [l 1 ZAq Y 1 dyd [
UNNDUNEIIBINTN BINYY 1azIU 8g1UFIN Stare nagnsnlFlugraiine MsinyInain

A Y dg‘ A [} dyd 1 ~ a a ~ [ na:
!LﬁZLWN@ﬁ1ﬂ1WN1ﬂﬂIHLu@Qiﬂﬂclu°11'NuLﬂu%ﬂﬂﬂﬁa1ﬂﬁ1ﬂ1§mfﬂiﬂlumﬂIﬁﬁ]ﬂiﬂﬂ ANUUAIT

o [ Y] 3

v E4 v H
ﬁ@]‘L!TﬂTiﬂ@ﬂlﬂﬂ?iﬁhﬂigﬁﬂﬁﬂ1WM1ﬂsﬁu AHIUUNNDIAUNYIBINUYD TN uaziyﬂu (327]

a

] &£ dyc{ ] A A a Saq YA A Y
“lwmq Question Marka G]N%ﬂﬂulﬂu%ﬁﬂﬂlﬁulﬂﬁﬂllﬁﬂiﬁ ﬂﬁﬂ‘ﬂ‘ﬁ“l/]ﬂlﬂfﬂﬂ ﬂ15!W3Jﬂ'l§G]ﬁW]GlVi

g Q
9 ]
a A = A

d?’ [ a @ 1 A Iy = @ 1 A
UINUU T@IEJf‘lﬁﬁ'\iLﬁimLﬁgW?‘JJL!'lfﬂﬁVI’EN!,1’1fJ’JGlTTiJﬂi$ﬁﬂﬁﬂ1WM1ﬂﬂlMlW@ﬂQﬂﬂuﬂﬂﬂﬂL‘VIEJ’ZI
Y 9 A A d? = a o A [V 1 A A 1 a
THANGARNLINTY FIINNTAATIEHUUINWNIHAUINTNUNGIAND MTFUaTULAS
o 1 d' Yy a A d? (% o A 1 =y 1 d‘
warnmsneune 1vudseansmmuniu lag M3IAMNINTsSUAUaTUMINOUNeI 11

[ Iy 1 =y 1 d’ 1 Yy
‘g‘]JLL‘]J‘Uﬂ'NG] Tnianuranmaie ﬂTﬁ?N!ﬁiiJﬂﬁﬂﬂ\i!ﬂﬂ’ﬂugﬂL!UUﬂN‘] Tnianw



22

1 a 1 1 A Y I AYo dgl 1 Y
namnrany ﬂ'l'iﬁ\?lﬁillllﬁﬁ\‘]‘ﬂﬂﬂlﬂﬂﬁiﬁlﬂuﬂ‘iﬁ]ﬂﬂ'lﬂ"l]u DITNAHUUTUNNWNANUIAY N3

u

o ) 1 a <
NAUNAAINT HATNITIANITIYNTAUTINNITVY Lﬂuﬁ'u

d [ v
20aND asInAan (2548) AnNyUTeY MIaeruaNL liutueuvesildeninaly
Y 1
4 1 A o . .
aaageue IWihandszaumssivesialszimalasldisuuudiaes Multivariate Garch %4
I =3 L] [} 1 v 1 A 1 dy
Aumsdnuimsderiuany liivenvesilideag fliwadesia iihluaaamsyeve
Y] 1 Ia 4 ) 4 g
IWfhveslszmadanguuaznguilszmeiesaa ethilszaumssininaaiagouie lrlion
anilszmmnmanziunaiaiaznalulszma lnemenamsisuTassadaazulsgil
Y
Aems i Tasanulimiveuvessimluamamsseieluih  luillszmadenguuasly
1 Ia ] ] ] { a -4
nguilszmaueian unzazioudiany hivdueuvessin i - Mezinadiuludszmelne
Y [
moldznuumsdevieTihimiousu mamsdnymuiinnu bindueuvessiarliihgn
R ] ] = I o QEII £
aeruinnnany luiveuvesna i luedadlundnluisasstlsema Faaunsoan
] ] dy Yy d'i A a 1 dy 1 Y d' [ d' d'
anu ldurveuil Iddlenioalion1ens@u isuaaadeuealenth Tuvmznilatooun
1 1 1 1 1 d?’ L% v 1 1
danademsderiuanuiueuvessa Wiheziuegiviladoneluvewdazdsemsa 9
a o w a o Y o Lﬂy dy )
anmgideimea Masmswaa fhwazdwaudiimsgene i luean  wenandivini
' Ja g Y1 & o £ o 79 ¥
sdunveanvesnguilszmauasaanlrrisnarlumsdevisnsiasnitary luanilszgnald
Y 1
Tuilszmalnezildinaanu ldwiveudesniinmsldgluuunsdoue luihnldeara
R\ o
A5902A5 99 Tsvealsemadengy
. < Y o £ ° AN 12Y o o
Bollerslev, Engle andWooldridge (1988) Lﬂu@mmua FavIaoen lulivednae
Tugdnuvlamesz 1433 maximum likelihood 1TUMSAIUIUNT parameter 111D k AD $1UIU time
. A o o A A [ @
series N5y lunudiess  gUuvvVeLUIIABINNENNNYNIEUDITOY IUANHAIZ VDY
. A d’dlw QQ(IIW o’lualld'd 1
Diagonal Vech Iagazdon lag Adeduilszans bimnugudmniuniinansznuso
o o 4 Ao & Y A o . ~
nuudaee mldawnsoan ParameterNd uiulivao 1uud1ae9 Diagonal Vech d1u15002
a v o J o 1 o ™ 1 1< o w o
85118ANNTURUT Idduruuuudiaes  GARCH wald ednlsnamdedinavesdiuiu
! o & 4 1 ' a L . q o . . 3
Parametern 3o 1usiladazina positive definiteness of the conditional covariance U
1 v Y
ADUT199LENOSIUIUYDY time series TMAATUIY model HSmumauvuiiaesludnvus
Constant Conditional Correlation Multivariate GARCH Qﬂﬁnﬁ woludl 1990 Tae Bollerslev 910
MSAIUIY univariate GARCH UM time series HASARIUIMUT correlation matrix Eng}’e)ﬁllquQ
Y

=1

. ~ A Z o 9 [ o A [ [ 1 1
Y93 correlation mmuuﬂﬂwmmzﬂ‘uu‘u1Jﬁ]1aaq‘1/1mu”|ﬂ1wﬂguazuuimmwsﬂixmmmu



23

a .. . a9y o w dy 9 J 1 .. . 1 a3 4
LINA positive definite Tagivednalosduluuaas  condition variance ”lmﬂugmmmz
. ] ' < o Y . 19 YaxAq ¥
correlation matrix 93 full rank ’E)EJNVl‘iﬂGniJ NITATUIMUAIY constant correlation vliJGl‘Vi’J‘ﬁ‘i/]Gl?i
: 4 4 v . 2 2 ,
A1 standard errors ﬂﬂ\iﬂcluﬂ1‘icl°])'ﬂi$ﬂﬂuﬂ1iﬂ5$ﬂ1mﬂ11u1’iﬁ16@]ﬂlu@]ﬂu %3 Tsui and Yu

1 :JI A a a [ 4
(1999) WU constant correlation HuawsoNvzgnras ludunindunalszian

Engle and Kroner (1995) ‘lﬁﬁmmgmmmmm‘immﬁwﬁmaﬂuﬁumi condition
. A Y a .. . ' Y o a
covariance N0 1AINARNIE  positive definiteness VoamM3sUszuamlulaseaswauanlu

5UMUDY04 vech 11%071 BEKK model
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3.2.2 HUUD1a09 Auto Regressive Moving Average (ARMA (p.q))

1UVI1a03 ARMA(p,q)

yv=d+fy_ +fy +.+fy_+e-qge -..-q€_, (1)
Taon
A Y
Y, D VBYADUNINLIAT T 1Ia1 t
P Ao BUAVYBY Auto Regressive
q A BUAVVBY Moving Average
d 70 A1AIN (Constant Term)
A
t 9 1381
a 4
f A9 M510AB35UBY Auto Regressive
a 4
q ﬁ’f) WITNNDIUDY Moving Average
A . . &£ QA J A
e A NTTUIUNTT white noise FINAD ATAIUAAIALAADU U 1IAT t
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3.2.3 HUVUI1a04 Univariate ARCH/GARCH

q 14
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A S A A o
a, 9 WIUAINKIDAIANI ( Constant term )
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3.2.4 UUVUD19049 Multivariate GARCH

Ht = W + é.Aijé’t—j + é.Bin[,t—j (3)
J=l J=1

& _ , = _ 2 2\ .
wo H, =(h,,...h,)i, €=(€u,..6,) o W,A@i=1,..,r)
. A a o Y o ! ..
wag B,(i =1,...,5) A0 mxm AN VARMA-GARCH fmualvdaunlsgunianin ( Positive
shocks) 118z A5 guN19aY (Negative shock) nananNuALKILEE19HNeY | (Conditional
variance)
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ANSFONTN DOANIIaY WOINY gAY Tagly Unit Root Test, Univariate GARCH and

Multivariate GRACH lumsafineanudunus

4.1 HAMINATDUYHNIN ( Unit Root Test )

TumsnageugiingnuosdoyaiioiimsasadeuNdoyaiianbauzilanio liiie
d'd 1

= d' 9 ti' o . d’ [l d‘ 1 ] d'
nanlagdvayanuninay (mean) HAZANUWAUNIY (variances) ﬂnmﬂmmawwnam

uAnAaAY TAgiinMINAaoUAI8IT Augmented Dickey — Fuller test (ADF) 1agn13i3uiing

=

mﬁau%’ayjamzﬁu Level 1130 order of integration U 0 ¥30 1(0) LL%’JﬁWﬂﬁlﬂ?ﬂmﬁﬂU
Ad0A ADF NUA1INGA MacKinnon 81 52U IAY 0.05 D1A1DA ADF 11An11A1 NG9
MacKinnonuﬁﬂmﬂ’f@gamgﬂimaan‘fuﬁa”ﬂymz”laiﬁq (Non-statinary) Faufl lvaas3F 13w
AMAA (differencing) éwﬁmiaq‘lﬂ%uﬂﬁﬁfagamgﬂﬁmnaﬁfmzﬁﬁﬂymzﬁa (stationary) ¥4

HaMINATRUYUNIN

1) HAMINATOUYUNIN ( Unit Root Test ) ¥0352AUSAT1WHpv0 3@ M 1"

Y
Tualszme ng lawaa1ua1sng 4.1 §ail

M3197 4.1 HANMITNATOUYUNGN ( Unit Root Test ) V9952auons1kule vowaazilszme

2 52AU Level or 1(0)

szina Augmented Dickey-Fuller test statistic | Test critical values 5% level Prob.*

W -1.7589 -1.9422 0.0747
RRERYY 9.3680 -1.9422 1.0000
Uy 5.5498 -1.9422 1.0000
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Augmented Dickey-Fuller test Test critical values 5%
Uszime statistic level Prob.*
il 1.3780 -1.9422 0.9579
MMala 6.5618 -1.9422 1.0000
RG] 5.0321 -1.9422 1.0000
FanTus 2.0936 -1.9422 0.9915
ANIIFIUIINT 1.6879 -1.9422 0.9779
ANTFOINTM 6.6474 -1.9422 1.0000
20O HINTIAY 9.8146 -1.9449 1.0000

A1 91AMIAUIN

{ < ' v a J ' @ 1A
ﬁnﬂ@"ﬁ"l\iﬁ 4.1 %zmu"l@gf’mzﬂmmmmﬂamamﬂﬂizmﬁ ﬁﬂ?ﬂ?ﬂﬂ’ni%ﬂﬂﬂTJﬂﬂ@

v v a

MacKinnon #1ldagilIdnseaudasiiuilovesnniszmelusinnuiia  (non-stationary) #

[ 1

5261 level or 1(0) NIzauTad oy iy 0.05 M lidoaiinsviHaneae 1 a1 5261 First

o

difference udiimsnageugingnae lil

M319N 4.2 WAaMINATOUYUNIN ( Unit Root Test ) YoI3EAUdnIIauile yeaunazilszme

¥ 5¥A1 First difference or 1(1)

Uszina Augmented Dickey-Fuller test statistic Test critical values 5% level Prob.*
w -3.8320 -1.9422 0.0002
RERTAY -5.1942 -1.9422 0.0000
duIAY -0.6392 -1.9422 0.4395
ﬁjﬂu -14.5159 -1.9422 0.0000
imuald -1.2782 -1.9422 0.1852
LT -9.4790 -1.9422 0.0000
Faaluly -2.6878 -1.9422 0.0072
ANINFOIUIINT -1.4158 -1.9422 0.1459
ANTFOINTM -2.0256 -1.9422 0.0413
GRGIGEIGL -2.8257 -1.9450 0.0053

A PMIAIUIN
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~ 1 LYY a 9y a =) aq Y
INATTNN 4.2 i]31/\!1J’Jﬁ%@‘]J’é]{5]51lﬁulﬁﬂﬂlﬂﬂnﬂﬂigmﬁﬂﬂnu DULAY LﬂTViﬁGlGll,l,’dZﬁ

NI1¥011INT WA (stationary) NTAV First difference a1 s¥ALUTodIATY 110D 0.05 1

¥ A0 msAnEI 9 52U Second Difference 919 1 luauilszimadin1snan 4.3

M3197 4.3 HANINATOUYUNGN ( Unit Root Test ) V95zauons1kuile vowaazilszime

A 5291 Second differrence or 1(2)

Augmented Dickey-Fuller test Test critical values 5%
Uszind statistic level Prob.*
auAY -11.3497 -1.9422 0.0000
mnald -11.2377 -1.9422 0.0000
ANIIFOIUIINT -16.4384 -1.9422 0.0000
1 MInmsf
INA1T N fl43 m;1J"lﬁ’iw%mmﬂmwﬁﬂizﬂauﬁ’m duide tnma lduaz ansivean

@ = v v a A A . A o . A o
ITRTzAUTaTIUHB NI AN (stationary) N3¢l Second difference or I(2) NITAU

[ [ -

wedIAY N1NY 0.05

9

2) HAMINATOUYHNTN ( Unit Root Test ) UoIsZAUSATIAMUASUYDIMANIT N

A A = v A 9 A [ dy
L‘VIEJ’JGLU”]_]'E&‘VI?["I,VIEJLME’JWIEJUﬂ“]JNL!‘]JWl llﬂNﬁ@]”l‘JJGﬂiN'ﬂ 4.4 a3

M3199 4.4 HANINAADUYININ ( Unit Root Test ) VoszAUdAIWaNasn vodudas

Uszme (oMeVAVEUUIN o 5LAU Level or 1(0)

Augmented Dickey-Fuller test Test critical values 5%
Uszime statistic level Prob.*
U 0.538474 -1.94295 0.8313
1B 0.525373 -1.94295 0.8282
ULy -0.24234 -1.94295 0.5974
iy 0.631157 -1.94295 0.8516
mnald -0.53582 -1.94295 0.4834
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Augmented Dickey-Fuller test

Test critical values 5%

szne statistic level Prob.*
FRIGIE -0.27174 -1.94297 0.5867
FanTys 0.227236 -1.94297 0.7509
AHIYOIUIINT -0.0253 -1.94295 0.6728
ANTFOINTM 0.150092 -1.94295 0.7282
00EINTIAY -0.11684 -1.94295 0.6419

n: AMIAIUI

~ < Y
AMNTNN 4.4 a2 ldn

u

9y [ Y

UDYAVBITSAUDATULANL

asuvesuaazilszmenijomeoy

Ruumanvag liiansgdy Level or  1(0) a1 sgautiodinay midy 0.05 ilddesiins

@ . . v = 9 A @ d”
naaoU  53AU First Difference or I(1) m”lﬂ«m"l,ﬂwamumiml 4.5 AU

M3197 4.5 HANIINAARUYUNGN ( Unit Root Test ) WoIszAUBAIWandey vounay

Uszme oMeUNURULIN 8t LA First difference or 1(1)

Augmented Dickey-Fuller test Test critical values 5%

Uszime statistic level Prob.*
0.000

W -10.6454 -1.9430 0
0.000

RN -11.2610 -1.9430 0
0.000

DAY -10.6717 -1.9430 0
0.000

ity -10.1760 -1.9430 0
0.000

Mnala -12.5444 -1.9430 0
FRIGIGT -16.1139 -1.9430 0.000
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0
0.000

FanTs -9.6202 -1.9430 0
AN 0.000

D1UINNT -11.1911 -1.9430 0
0.000

ANTIOINTN -10.6458 -1.9430 0
0.000

DOAIATIAY -10.6141 -1.9430 0

NU1: 1INMIA UV

9 [

A Y A 1 A =
NAITNN 4.5 ﬁ'a;ﬂ"lmwem vosszauonIuanasy vewaazdsemd oy

U

v a

o AR ~ A 3 A o X . A
AVRUVIN V99 UTLNANIHUANANEINANI (stationary) N3EAU First difference or I(1) 7
v W aad 0o v A

seauediAn 1y 0.05 e inmanan latiatesniianings s dudediAgh 0.05 ¥

UQrasauuagiuvan

1) Wamsnadouylingn ( Unit Root Test )  vosswdminnewuiernduuiosly

9
Uszmang 1Anan1un119 4.6 4341

M3197 4.6 HANTNATOUYUNGN ( Unit Root Test ) voIdmIuti nnoaiedr it niedlu

sz lneg veausazaszma a1 5281 Level or 1(0)

Augmented Dickey-Fuller test Test critical values 5%

Uszina statistic level Prob.*
oY -0.92562 -1.94312 03139
15U 1.588389 -1.9433 0.9723
ouIAY 2.020704 -1.9433 0.9896
ity -0.0822 11,9433 0.6535
mvala 0.365498 -1.9433 0.7887
RIGIE -0.39344 -1.94311 0.5406

FanTus 0.370538 -1.9433 0.79
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arIy
D1UIINT 3.417256 -1.94329 0.9998
ANTFOINTM 1.011365 -1.9433 0.9174
00aIATIAY 1.466624 -1.9433 0.9644

nU: 1IPMIAIUIV

~ Y1 o % J d' d‘ 9 d'
1nm319 7 4.6 aunsoagllandnnwinnesieandwuner lulszmelng  ves
uaazszme Janyae 11 (non-stationary) N52AU Level or 1(0) &4 szAUNad AT 111N

o vy o @ . . 1 &£ ) ~
0.05 ﬂWGlWG]E]QTI'Iﬂ'Iﬁ‘VIﬂﬁ@U M 5¢AY First Difference or I(1) ﬁ@vlﬂcﬁﬂhlﬂwaQWN@'li'Nﬂ 4.7

€

=

N

M3197 4.7 HANITNATOUYUNGN ( Unit Root Test ) voIswautinnoaiednfidunieslu

Uszimea ' lneg voaunazasema o 52@ First diferrence or 1(1)

Augmented Dickey-Fuller test Test critical values 5%
szimne statistic level Prob.*
W -12.5040 -1.9431 0.0000
B3N -5.2415 -1.9433 0.0000
UIAY -3.7557 -1.9433 0.0002
m’f‘:ﬂu -3.6570 -1.9433 0.0003
vl -3.9176 -1.9433 0.0001
RIGIE -20.4821 -1.9431 0.0000
FanTs -5.6307 -1.9433 0.0000
dNIY
D1UIINT -2.6680 -1.9433 0.0079
ANIFOINTMN -3.7071 -1.9433 0.0003
20 INTIAY -2.7358 -1.9433 0.0065

NU: INMTAIUIN
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A Y v ° I ~ o AR = A

NNIT NN 4.7 ﬁqﬂ"lmwm;”ammuuﬂwmmmmmﬂixmﬁmwmwﬁﬂymmmm

. A [y . . A v v o w [ A 1 aady ya
(stationary) N3¢AY First difference or I(1) NIEAVUIAIAY NNV 0.05 (o9 InAanan laal

Afesndnainga s auediAyn 0.05 FalJasaunagIuran

4.2 WNan1INAao@U Univariate GARCH

MINAADVVDITLAVTATIUIND daswanlasutaziinuiinneaneInanangn
e lulszmalne
1) WaMInaaoy Univariate GARCH 1095zaudni1quavouaazdszma’ldna

Y
msanu1nane 11/l

19199 4.8 HANINATDY Univariate GARCH  1995zaudaintuilavouaazalszing

aumInInae
szina Variable Coefficient t-Statistics Prob.
W C 0.013 0.344 0.731
AR(1) 0.219 3.418 0.001%*
AR(12) -0.481 -6.297 0.000%
P0TIATIAY C 0.889 65.487 0.000%
AR(1) 0.262 3.340 0.001%*
193U C 0.150 7.085 0.000%*
AR(12) 0.139 2.343 0.019%
ity C -0.032 -2.847 0.004*
AR(10) 0.184 5.437 0.000%*
mvala C -0.005 -57.203 0.000*
AR(1) -0.236 -3.333 0.001*
AR(2) -0.229 -4.092 0.000%*
AR(3) -0.254 -4.592 0.000%*
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AR(12) 0.300 7.133 0.000%*
ULy C -0.009 -0.371 0.710
AR(1) -0.345 -5.472 0.000%*
AR(2) -0.345 -4.837 0.000%*
UALTY C 0.198 10.897 0.000%*
AR(10) 0.114 2.663 0.008%
FanTus C 0.110 3.162 0.002*
AR(3) 0.194 2.677 0.007*
AR(12) 0.373 4.843 0.000%
AR(16) -0.166 -1.999 0.046*

3197 4.8 ()
szima Variable Coefficient t-Statistics Prob.
ANIVOIUIINT C -0.022 -0.729 0.466
AR(1) -0.320 -5.873 0.000%*
AR(6) 0.406 9.794 0.000%*
ANTgOINTN C 0.361 20.850 0.000%*
AR(1) 0.264 3.308 0.001%*
AR(12) -0.364 -6.998 0.000%*
AR(11) 0.305 7.395 0.000%

NU1: 1INMIAIUIV

WOIER: % e UREsauuAgIuyan Ao A1 coefficient IAUMINL 0 oddiisdngyNszaunw

4 o
13U 0.05

M19199 4.9 HaMINATDY Univariate GARCH  1995¢audnstuiloveaudazalseima

AUMITANYRUNIY

szima Variable Coefficient t-Statistics Prob.

=

U C -0.059 -0.325 0.745
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GARCH(-1) 1.097 3.718 0.000%*
RERTY C 0.102 17.536 0.000%
GARCH(-1) -0.871 -19.864 0.000%*
oUIAY C 0.009 1.281 0.200
RESID(-1)"2 0.095 2.954 0.003*
GARCH(-1) 0.899 25.416 0.000%*
ity C 0.040 5.447 0.000%
RESID(-1)"2 1.265 5.574 0.000%*
mvald C 0.001 1.759 0.079
RESID(-1)"2 -0.048 -3.291 0.001*
GARCH(-1) 1.046 46.829 0.000%*

M19T 4.9 (1)
szmea Variable Coefficient t-Statistics Prob.
FaaTlals C 0.000 0.129 0.898
RESID(-1)"2 0.056 2.355 0.019*
GARCH(-1) 0.953 44.062 0.000%*
AMTIFOIUITNT C 0.054 18.533 0.000%*
GARCH(-1) 1.739 445.430 0.000%*
GARCH(-2) -1.019 -229.245 0.000%*
ATTOITM C 0.003 1.185 0.236
RESID(-1)"2 0.451 3.999 0.000*
GARCH(-1) 0.638 7.778 0.000*
pOMIATIAY C 0.061 9.088 0.000%*
RESID(-1)"2 0.306 3.570 0.000%*
VUALTY C 0.067 11.368 0.000%
RESID(-1)"2 0.804 14.098 0.000%*
GARCH(-1) -0.076 -15.315 0.000%*

A1 9AMIA IV

o @

Weg:  * et URasaunAgIuan Ao A1 coefficient IAUMINY 0 odniiisdvgyNszaun

10399 0.05
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A A = Y
AMNMNTNN 4.8 AT AT NN 4.9 Lﬁ']ﬁ'liJ']'iﬂ!"lJEJuf]@ﬂlﬂiﬂﬂgiuzﬂﬁuﬂ'ﬁiﬂﬂ

gNAIBENaV1N TN 15U

szineau

aumsAuRde : x, =0.013+0.219x_ - 0.481x_,

Tagn  x, Ao szavdasutude s o ¢

A v v a ~ A
X, D 3TAY mmuuﬂa U 1IN t-1 150 AR(1)
A
fl

v v a ~ A
x_, fo3zaudasduwie a a1 12 n3e AR(12)

AUMIANUAUNIY: k= -0.059 + 1.097 h, |

h, A0 ANUEURIY  (GARCH) ve8as1duiile a1 an ¢

Taeh
h A9 ANMUALKNIY (GARCH) 19999319 uHe a1 1an t-1

t-1

Uszmeaduiay
x, = -0.009 - 0.345x,_, -0.345x,_,
TaoN  x, Ao szavdasituile e ¢

A v v a ~ A
X, o igﬂﬂi’)ﬁﬁ%\iulﬁ’ﬂ U 1IN t-1 Y159 AR(1)

A v v a ~ A
o i%ﬂﬂf’)@]ﬁldulﬁ’ﬂ U 1IN t-2 150 AR(2)

AUNITAUNAY

X2

AUMIANUAUNIN: k= 0.009 + 0.889 h,_,+0.095 €,

Taofl  h, o ANUAUAIL ( GARCH) veiasduiile a1 nai ¢

h A0 ANMUAUKNIY (GARCH) v030asduilo o nan

t-1

t-1
2 A A [ a
A9 ANNAAANADY (RESID"2) mmammmﬂa U

t-1

nan t-1

' v Y
1NNNANMNT AU T INT OO UANMTAUNASUAL TUNTANVAUNIUUDINITY

Y
Uszmealannansatnadu ldaaae lii

1woIINY AuMINaY x, =0.150+0.139x,_,,

AUMIANUAUNIY: /= 0.102-0.871
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SR aumamae = -0.009 - 0.345x,_, - 0.345x,_,

xt
AUMITANUAUNIY: /= 0.009+0.899 /,_,+0.095 €,

ity aumsmde x, =-0.032+0.184x,_,
AUNIANUAUNIU: h,= 0.040+1.265€"
imuald aumaimas x, =-0.005-0.236x,_, - 0.229x,_, -0.254x,_, +0.300x, _,,

AUMIANUAUNIU: i, = 0.001+ 01.046 /,_,-0.048 €|

WY aUNIInaY x, =0.198+0.114x,_,

AUMIANUAUNIY: k= 0.067-0.076 h,_,+0.804 €7
dan TS aumsmae x, =0.110+0.194x,_, +0.373x,_,, - 0.166x,_,,
AUMIANVAUNIY: b, =0.056€67,+0.953 A, _,

AMITIWIINT AUMTIRTY x, =-0.022 -0.320x,_, + 0.406x,_,

AUMIANUAUNIU: A, = 0.054+1.739h,_-1.0194,_,

ATTOITM Aumamas x, =0.361+0.264x,_, +0.305x, ,, —-0.364x,_,,

AUMIANUAUNIY: k= 0.003 +0.451 6, +0.638h,_,

POANIIAY AUNIINTY x, =0.889+0.262x,_,

AUMIANVAUNIY: = 0.061+0.306 €],

2) WANINAADY Univariate GARCH %039n3manilasuveausazilszmaiiomey

Y
fuRuum Tdnamsanuideas 11l

M151991 4.10 WANSNATOY Univariate GARCH ¥esoasuanasuveaaazilsineile

MYUAVRULIN: AUNTAURNAEY

szina Variable Coefficient t-Statistics Prob.
W C 0.008 0.731 0.465
AR(5) 0.147 2.925 0.003*

DOINTIAY C 0.076 1.746 0.081
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AR(2) -0.163 -2.176 0.030%*

RO C 0.004 0.095 0.925
AR(11) -0.130 2113 0.035*

m’f‘:ﬂu C 0.000 0.271 0.787
AR(12) 0.216 2.774 0.006*

mnald C 0.000 2.649 0.008*
AR(4) -0.198 -2.229 0.026*

UIAY C -0.002 -1.709 0.087*
AR(11) -0.177 -5.905 0.000%*

A191 4.10 (A0)

szina Variable Coefficient t-Statistics Prob.
RIGIC C -0.014 -0.742 0.458
AR(7) 0.087 5.285 0.000*

AR(8) -0.002 -2.340 0.019*

FanTus C 0.067 0.623 0.534
AR(1) 0.335 5.460 0.000*

AR(5) 0.148 3.029 0.003*

AT 1FDIUIINT C -0.091 -0.544 0.586
AR(6) 0.151 2.013 0.044*

ANTFOINTM C 0.018 0.188 0.851
AR(5) 0.144 3.020 0.003*

nU: 1IPMIAIUIW
= a a o A . A 0w | Aw o o A o
nNeme:  * WINe0d UPasaunagIunan Ae A1 coefficient UAUMINY 0 od1elsdIAYNTZAUANY

1o 0.05




519N 4.11 Wan1INAdoU Univariate GARCH veesasanasuvesunazlsemeniie

39

MYUATRULIN: AUNTANVHAUNIL

szina Variable Coefficient t-Statistics Prob.
U C 0.009 6.693 0.000*
RESID(-1)"2 0.766 4321 0.000*

POMINIIAY C 0.192 2.557 0.011*
RESID(-1)"2 0.640 3.962 0.000*

GARCH(-1) 0.328 2.414 0.016%

NRERYY C 0.001 4.552 0.000*
GARCH(-1) 2.842 202.408 0.000*

GARCH(-2) -2.729 -103.334 0.000*

GARCH(-3) 0.884 69.745 0.000%

a1afi 4.11 (Mo)

szima Variable Coefficient t-Statistics Prob.
iy C 0.000 3.736 0.000%
GARCH(-1) 1.905 100.331 0.000%*

GARCH(-2) -0.910 -50.953 0.000%

Mnala C 0.000 1.110 0.267
RESID(-1)"2 0.393 3.677 0.000%*

GARCH(-1) 0.723 9.560 0.000%*

Uy C 0.000 2.944 0.003%*
GARCH(-1) 2.522 26.511 0.000%

GARCH(-2) -2.154 -13.032 0.000%*

GARCH(-3) 0.622 8.502 0.000%

FanTus C 0.264 12.244 0.000*
RESID(-1)"2 0.262 2.648 0.008*

ANITOI1UIINT C 2.422 2.262 0.024%*
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RESID(-1)"2 0.185 3.466 0.001*

RESID(-2)"2 0.180 3.292 0.001*

GARCH(-1) -0.637 -5.802 0.000%

GARCH(-2) 0.493 1.957 0.050*

ANTFOINTM C 0.605 7.032 0.000%*
RESID(-1)"2 0.736 4.419 0.000%

ALY C 0.000 -0.016 0.987
RESID(-1)"2 -0.045 -3.801 0.000%

GARCH(-1) 1.040 42.252 0.000%

NU1: 1IMIAIUIW

v
@ o

Winema:  * Wineds UiasaunAgiunan Ao A1 coefficient HAWMAY 0 edliisdigynszauny

4 o
1Y 0.05

d‘ d' = Y 1 [ 1
1NAITNN 4.10 Uag 11319N 4.11 L'ﬂﬁﬁﬂiﬂl‘llEll.lf)ﬂﬂllﬂﬁﬂgcluzﬂﬁllﬂﬁTﬂElElﬂﬂ’Jf)EJN

19lseme su

szimady

AUNTAUNAY

AUMITANNAUNIY:

x,=0.008+0.147x,

[
=

Tagh  x, v onswanaouveIAIRUHEIUADAIIUDIN
A
A t
X_s Ao oaswaniasuvesniiueIuaea IRuLTm a

A A
18N t-5 1159 AR(S)

h,= 0.009 +0.766 €,
Tagf  h, A9 ANUAURIY (GARCH) 5¥1919 8a35waniagy

VOIANIUNIIUADAUIULIN B AN ¢

Ao ANuAAIAMADY  (RESIDA2)  ¥MIN A3

t-1

Han AsUVDIANIUHIIUADAUIULIN & 1IN

t
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' 1 Y
NNAAIT AT AN TS UAUMIAUR AVUAS AUMTANURUNIUVDINITY
v
Uszmaldonarsatnaduldaatl
g 4
iy aumImay : x, =0.216x, ,,

AUMIANUAUNIY: o= 1.905h,_-0.910h,_,

o3y auMsmay : x, =0.004-0.130x,_,,

AUMIANUAUNIY: k= 0.001 +2.842 4, -2.729 h,_, +0.884 h,

POANIIAY AUNMINAY x, =0.076 -0.163x,_,

AUMIANUAUNIY:  h = 0.328h,_ +0.640€;,

ansgemsm aumsmay x, =0.018+0.144x, _;

AUMIANVAUNIY: = 0.605+0.73667,

ANIIFDINIINT AUNTIDAY : x,=-0.091+0.151x,_,

AUMIANVAUNIU: i, = 2.422 -0.637 h,_,+0.185 6] +

0.493h,_,+0.180€",
Fan T aunsinde . x,=0.067+0.335x_, -0.1481x, .

AUMIANVAUNIN: /i, = 0.264 +0.262 €,

wiaidy aunsinde : x,=-0.014+0.087x,_, = 0.002x,

AUMIANUAUNIU: A, = 1.040h,_ - 0.045€7,

Suide aumamae © x,=-0.002-0.177x,_,

AUMIANNAUNIU: b, = 2522k, -2.154h,_,+0.622h,_,

IMYald gumsmae . x,=-0.198x,_,

AUMIANUAUNIU: 1, = 0.723 h,_ +0.393 6],

3) WAaMINAEDY Univariate GARCH 0981111 aiernduune luaszime

Y
Tne Tduamsdnuideas 1l
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M9199 4.12 WAN1INATOY Univariate GARCH  ¥9981u2uinnaanerndnuune lu

szmalne : aumsaunae

szima Variable Coefficient t-Statistics Prob.
U C 0.008 0.731 0.465
AR(5) 0.147 2.925 0.003*
00INTLAY C 0.076 1.746 0.081
AR(2) -0.163 -2.176 0.030%*
RERTAY C 0.004 0.095 0.925
AR(11) -0.130 2.113 0.035*
m‘fﬂu C 0.000 0.271 0.787
AR(12) 0.216 2.774 0.006*
RRGET C 0.000 2.649 0.008*
AR(4) -0.198 -2.229 0.026*

M3199 4.12 (A0)

szimea Variable Coefficient t-Statistics Prob.
ULy C -0.002 -1.709 0.087
AR(11) -0.177 -5.905 0.000%*

RG] C -0.014 -0.742 0.458
AR(7) 0.087 5.285 0.000*

AR(8) -0.002 -2.340 0.019*

Fan s C 0.067 0.623 0.534
AR(1) 0.335 5.460 0.000*

AR(5) 0.148 3.029 0.003*

ANTIFOIUIINT C -0.091 -0.544 0.586
AR(6) 0.151 2.013 0.044%*

ANTIOITM C 0.018 0.188 0.851

AR(5) 0.144 3.020 0.003*
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AL: 1IMIAIUIV

1]
o ¥ A o

WINemMe:  * 1ed UiasaunAgIunan Ao A1 coefficient HAWMNY 0 edlivedingynszauay

4 o
1Y 0.05

M3197 4.13 WANINAAOU Univariate GARCH  w@dd1uuiinnosne ninune lu

ﬂfi%mﬁllﬂfl AUMIANVAUNIY

lszina Variable Coefficient t-Statistics Prob.
W C 0.009 6.693 0.000*
RESID(-1)"2 0.766 4321 0.000*

o0MATIAY C 0.192 2.557 0.011%
RESID(-1)"2 0.640 3.962 0.000*

GARCH(-1) 0.328 2414 0.016*

REEOT] C 0.001 4.552 0.000*
GARCH(-1) 2.842 202.408 0.000*

GARCH(-2) 2.729 -103.334 0.000*

GARCH(-3) 0.884 69.745 0.000*

m31af 4.13 (Ao)

1seime Variable Coefficient t-Statistics Prob.
iy C 0.000 3.736 0.000%
GARCH(-1) 1.905 100.331 0.000*
GARCH(-2) -0.910 -50.953 0.000*

A ld C 0.000 1.110 0.267
RESID(-1)"2 0.393 3.677 0.000*

GARCH(-1) 0.723 9.560 0.000*

UIAY C 0.000 2.944 0.003*
GARCH(-1) 2.522 26.511 0.000%

GARCH(-2) -2.154 -13.032 0.000*

GARCH(-3) 0.622 8.502 0.000%

daalyls C 0.264 12.244 0.000*
RESID(-1)"2 0.262 2.648 0.008*




44

AYII¥OIUIINT C 2.422 2.262 0.024*
RESID(-1)"2 0.185 3.466 0.001%*

RESID(-2)"2 0.180 3.292 0.001%*

GARCH(-1) -0.637 -5.802 0.000*

GARCH(-2) 0.493 1.957 0.050*

ANTFOINTM C 0.605 7.032 0.000*
RESID(-1)"2 0.736 4.419 0.000*

ALY C 0.000 -0.016 0.987
RESID(-1)"2 -0.045 -3.801 0.000%

GARCH(-1) 1.040 42252 0.000*

A1 9AMIAIUIN

'
@

WO * Wede UQEasaunAgIuyan Ao Al coefficient IAUMINY 0 odniiisdfgyiszauaI

4 o
1¥aUU 0.05

NANTIN 4.12 1Az MINN 4.13 NANNAINTNAUI AT NVSUAUMNTAUNAY

9
v A

9
sazaumMIaNNAuFIuYeanIdulszmaldainasedneduldaed

wiade aumsmas x, =-0.014+0.087x,_, - 0.002x,_g

AUNITANNAUNIU:

a -
DOUINILAY TUNIINAY

AUMITANNRUNIU:

a =
AU qUNIIRAY

AUMTANNAUNIU:

WOTNY AUMIINAEY

AUMITANNAUNIU:

U AUMIMaY

a

~
o
AUMITANYRUNIU:

aq Y A
Lﬂ]ﬁai@ quUNITRNQY

h,= 0.067-0.076 b, ,+0.804 €’

x, =0.076 - 0.163x,_,
h,= 0.192+0.640 >, +0.328 ,_,

X, =0.008+0.147x,

h,=0.009 +0.766 €,

x, =0.004-0.130x,_,

h,= 0.001+2.842h,_,-2.729h,_,+0.884h,

x, =0.216x,_,
h=1905h_-0910h,_,

x, =-0.198x,_,
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AUMIANUAUNIY:  h =+0.723h,_,+0.393 €],

SR aumamae =-0.002-0.177x, _,,

xt
AUMMITANUAUNIY: b= 2.522h_-2.154h,_,-0.622 h, _,

Fan T aunsinde : x, =0.067+0.335x,_, +0.148x,

AUMIANVAUNIY: = 0.264+0.262 €7,

ANIIFDINIINT AUNTINAY : x,=-0.091+0.151x,_

AUMIANUAUNIU b, = 2.422 - 0.637h,_,+ 0.493h,_,+ 0.1856] +

0.180€’,
ANIFoTM auMIInaY : x, =0.018+0.144x, _;

AUMIANUAURIY: k= 0.605 +0.736 €,

waify aunsmae : x, =-0.014+0.087x,_, -0.002x,

AUMIANUAUNIY: k= 1.040h,_ - 0.0456],

Tagn  x Ao S1uwinneane v nedszmea lne o an t

t
o o 1

A A A9 A A LA
X, . o QTUQUHﬂV]@QWIﬂjﬂl%”lﬂ”l!%fl’lﬂﬁglﬂﬂvlmﬂ U IAIN t-1 NI AR(p)

-1

h, 0 AMUAURIY ( GARCH) vesswiwinneunenien)szmalne o

At
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MANUHIN D

NanINAae UNIT ROOT vaainsnanuaimmsanmalsdsms
Augmented Dickey-Fuller test
1) wamsnaaey UNIT ROOT vedonsduilaugniilulszmalagail

1.1) Yszimadu

Null Hypothesis: CHINACPI has a unit root
Exogenous: None
Lag Length: 12 (Automatic based on SIC, MAXLAG=14)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.758854 0.0747
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
Null Hypothesis: D(CHINACPI) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.831971 0.0002
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
1.2) Uszimaeasaiu
Null Hypothesis: GERMANYCPI has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 9.368049 1.0000
Test critical values: 1% level -2.574756
5% level -1.942170
10% level -1.615807
Null Hypothesis: D(GERMANYCPI) has a unit root
Exogenous: None
Lag Length: 2 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.194197 0.0000
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Test critical values: 1% level -2.574882
5% level -1.942188
10% level -1.615795

1.3) Uszmadwde

Null Hypothesis: INDIACPI has a unit root
Exogenous: None
Lag Length: 4 (Automatic based on SIC, MAXLAG=14)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 5.549770 1.0000
Test critical values: 1% level -2.574925
5% level -1.942193
10% level -1.615791
Null Hypothesis: D(INDIACPI) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.639202 0.4395
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
Null Hypothesis: D(INDIACPI,2) has a unit root
Exogenous: None
Lag Length: 10 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.34971 0.0000
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
1.4) Uszinagiilu
Null Hypothesis: JAPANCPI has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.378034 0.9579
Test critical values: 1% level -2.574756
5% level -1.942170

10% level -1.615807
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Null Hypothesis: D(JAPANCPI) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=14)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -14.51594 0.0000
Test critical values: 1% level -2.574797
5% level -1.942176
10% level -1.615803
1.5) Yszmnemmviala
Null Hypothesis: KOREA_CPI has a unit root
Exogenous: None
Lag Length: 2 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 6.561818 1.0000
Test critical values: 1% level -2.574839
5% level -1.942182
10% level -1.615799
Null Hypothesis: D(KOREA_CPI) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.278182 0.1852
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
Null Hypothesis: D(KOREA_CPI,2) has a unit root
Exogenous: None
Lag Length: 10 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.23767 0.0000
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
1.6) Yszimanuaiise
Null Hypothesis: MALAYSIA_CPI has a unit root
Exogenous: None
Lag Length: 1 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 5.032099 1.0000
Test critical values: 1% level -2.574797
5% level -1.942176

10% level -1.615803
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Null Hypothesis: D(MALAYSIA_CPI) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=14)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.479031 0.0000
Test critical values: 1% level -2.574797
5% level -1.942176
10% level -1.615803
a J
1.7) Yszmaaanlys
Null Hypothesis: SINGAPORE_CPI has a unit root
Exogenous: None
Lag Length: 12 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.093648 0.9915
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
Null Hypothesis: D(SINGAPORE_CPI) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.687806 0.0072
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
1.8) 11T IMNINT
Null Hypothesis: UK_CPI has a unit root
Exogenous: None
Lag Length: 12 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.687850 0.9779
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
Null Hypothesis: D(UK_CPI) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
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Augmented Dickey-Fuller test statistic -1.415813 0.1459
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
Null Hypothesis: D(UK_CPI,2) has a unit root
Exogenous: None
Lag Length: 10 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -16.43838 0.0000
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
1.9) an3goIam
Null Hypothesis: US_CPI has a unit root
Exogenous: None
Lag Length: 2 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 6.647378 1.0000
Test critical values: 1% level -2.574839
5% level -1.942182
10% level -1.615799
Null Hypothesis: D(US_CPI) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.025582 0.0413
Test critical values: 1% level -2.575280
5% level -1.942243
10% level -1.615759
1.10) Uszimaeoansiae
Null Hypothesis: AUS_CPI has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=11)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 9.814598 1.0000
Test critical values: 1% level -2.594563
5% level -1.944969
10% level -1.614082

Null Hypothesis: D(AUS_CPI) has a unit root
Exogenous: None
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Lag Length: 1 (Automatic based on SIC, MAXLAG=11)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.825686 0.0053
Test critical values: 1% level -2.595340
5% level -1.945081
10% level -1.614017

U " ‘ﬂ' U
2) wamsnaaay UNIT ROOT vesonswanlaguiiamausutuumuaniulszmeala

v
v A

PNU

2.1) Uszmaeeansiae

Null Hypothesis: THB_AUSD has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.116840 0.6419
Test critical values: 1% level -2.580366
5% level -1.942952
10% level -1.615307
Null Hypothesis: D(THB_AUSD) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.61411 0.0000
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
2.2) Yszmaneasaiv
Null Hypothesis: THB_MARK has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.525373 0.8282
Test critical values: 1% level -2.580366
5% level -1.942952

10% level -1.615307
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Null Hypothesis: D(THB_MARK) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.26098 0.0000
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
2.3) Uszmannade
Null Hypothesis: THB_RINGGIT has a unit root
Exogenous: None
Lag Length: 1 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.271743 0.5867
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
Null Hypothesis: D(THB_RINGGIT) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -16.11388 0.0000
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
2.4) Uszmadune
Null Hypothesis: THB_RUPEE has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.242339 0.5974
Test critical values: 1% level -2.580366
5% level -1.942952

10% level -1.615307
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Null Hypothesis: D(THB_RUPEE) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.67165 0.0000
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
d
2.5) Uszmaaanlys
Null Hypothesis: THB_SND has a unit root
Exogenous: None
Lag Length: 1 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.227236 0.7509
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
Null Hypothesis: D(THB_SND) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.620199 0.0000
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
2.6) A¥I1FOIUANT
Null Hypothesis: THB_UKP has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.025304 0.6728
Test critical values: 1% level -2.580366
5% level -1.942952
10% level -1.615307
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Null Hypothesis: D(THB_UKP) has a unit root
Exogenous: None

Lag Length: 0 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -11.19110 0.0000
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
2.7) an3goIam
Null Hypothesis: THB_US has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.150092 0.7282
Test critical values: 1% level -2.580366
5% level -1.942952
10% level -1.615307
Null Hypothesis: D(THB_US) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.64578 0.0000
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
2.8) Uszmemniald
Null Hypothesis: THB_WON has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.535819 0.4834
Test critical values: 1% level -2.580366
5% level -1.942952

10% level -1.615307
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Null Hypothesis: D(THB_WON) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.54438 0.0000
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
2.9) szmadgi)u
Null Hypothesis: THB_YEN has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.631157 0.8516
Test critical values: 1% level -2.580366
5% level -1.942952
10% level -1.615307
Null Hypothesis: D(THB_YEN) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.17596 0.0000
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298
2.10) Yszmadu
Null Hypothesis: THB_YUAN has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.538474 0.8313
Test critical values: 1% level -2.580366
5% level -1.942952

10% level -1.615307
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Null Hypothesis: D(THB_YUAN) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -10.64538 0.0000
Test critical values: 1% level -2.580470
5% level -1.942967
10% level -1.615298

Y

3) wamsnaaeu UNIT ROOT vaadnnuiinneunesaniulszmalaaail

3.1) Uszimaeeainsiae

Null Hypothesis: AUSTRALIA has a unit root
Exogenous: None
Lag Length: 12 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.466624 0.9644
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
Null Hypothesis: D(AUSTRALIA) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.735782 0.0065
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
3.2) Uszmaau
Null Hypothesis: CHINA has a unit root
Exogenous: None
Lag Length: 2 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.925618 0.3139
Test critical values: 1% level -2.581584
5% level -1.943123
10% level -1.615200
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Null Hypothesis: D(CHINA) has a unit root
Exogenous: None
Lag Length: 1 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.50402 0.0000
Test critical values: 1% level -2.581584
5% level -1.943123
10% level -1.615200
3.3) Yszmaeasiiu
Null Hypothesis: GERMANY has a unit root
Exogenous: None
Lag Length: 12 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.588389 0.9723
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
Null Hypothesis: D(GERMANY) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.241542 0.0000
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
3.4) Uszmaduie
Null Hypothesis: INDIA has a unit root
Exogenous: None
Lag Length: 12 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.020704 0.9896
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
Null Hypothesis: D(INDIA) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
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Augmented Dickey-Fuller test statistic -3.755732 0.0002
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
3.5) Uszmagi)u
Null Hypothesis: JAPAN has a unit root
Exogenous: None
Lag Length: 12 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.082203 0.6535
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
Null Hypothesis: D(JAPAN) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.657037 0.0003
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
3.6) Uszmmmnala
Null Hypothesis: KOREA has a unit root
Exogenous: None
Lag Length: 12 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.365498 0.7887
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
Null Hypothesis: D(KOREA) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.917569 0.0001
Test critical values: 1% level -2.582872
5% level -1.943304

10% level -1.615087
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3.7) Uszmannade

Null Hypothesis: MALAYSIA has a unit root
Exogenous: None
Lag Length: 1 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.393443 0.5406
Test critical values: 1% level -2.581466
5% level -1.943107
10% level -1.615210
Null Hypothesis: D(MALAYSIA) has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -20.48205 0.0000
Test critical values: 1% level -2.581466
5% level -1.943107
10% level -1.615210
a J
3.8) Uszmaaanlys
Null Hypothesis: SINGAPORE has a unit root
Exogenous: None
Lag Length: 12 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.370538 0.7900
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
Null Hypothesis: D(SINGAPORE) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.630686 0.0000
Test critical values: 1% level -2.582872
5% level -1.943304

10% level -1.615087
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3.9) aHBOINVNT

Null Hypothesis: UK has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 3.417256 0.9998
Test critical values: 1% level -2.582734
5% level -1.943285
10% level -1.615099
Null Hypothesis: D(UK) has a unit root
Exogenous: None
Lag Length: 13 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.667978 0.0079
Test critical values: 1% level -2.583153
5% level -1.943344
10% level -1.615062
3.10) ansgoIIm
Null Hypothesis: USA has a unit root
Exogenous: None
Lag Length: 12 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.011365 0.9174
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
Null Hypothesis: D(USA) has a unit root
Exogenous: None
Lag Length: 11 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.707073 0.0003
Test critical values: 1% level -2.582872
5% level -1.943304

10% level -1.615087
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1.1 Uszmadu

MV_GRRCH, CC - Estimation by BHHH

NO CONVERGENCE IN 76 ITERATICHNS

LAST CRITERICN WAS 0.0000000

SUBITERATICNS LIMIT EXCEEDED. ESTIMATICN POSSIELY HAS STALLED OR MACHINE RCUNDOFF IS5 MAKING FURTHER PROGRESS DIFFICULT.
TRY HIGHER SUBITERATICNS LIMIT, TIGHTER CVCRIT, DIFFERENT SETTIING FOR EXACTLINE COR ALPHA CN NLPAR.

RESTARTING ESTIMATICN FRCM LAST ESTIMATES CR DIFFERENT INITIAL GUESSES MIGHT ALSO WORK

Monthly Data From 1887:07 To 2008:11

Usgable Cbservations 137
Function Value -49.69921117
Variable Coeff 5td Error T-Stat Bignif

R R R R R PR R R R R R R RR R R R R B R R R RR R ROR R R R R R R RR R ROR R R R R R R R R KR R R

ci1) 0.070999294 0.010085820 7.03952 0.00000000
ciz) 0.230843404 0.044042529 5.24137 0.0000001&
Ci3) 0.007736512 0.001732778 4.46480 0.00000801
Bi1,1) 0.422983814 0.181378874 2.33205 0.01969829
Ril,2) -0.166927226 0.059015335 —-2.82854 0.00467608
Ril,3) —-0.145168447 0.291095185 -0.49870 0.617392489
Riz,1) 0.446779236 0.357731356 1.24892 0.21169291
n(2,2) 0.37704%9427 0.176320920 2.13843 0.03248210
n(2,3) -0.2383205358 0.763614195 -0.31210 0.75496796
ni3,1) 0.169111168 0.078255465 2.16101 0.03069425
ni3,2) -0.043727761 0.033747342 -1.29574 0.18506529
hi3,3) 0.731750562 0.210087870 3.48307 0.00049570
Riz,1) 0.280458601 0.096290013 2.91264 0.00358382
Ri3,1) 0.048220802 0.111797749 0.43132 0.66623443
R(3,2) -0.050858685 0.122310191 -0.41582 0.67754375

Multivariate Q(10)= 37.68282

Significance Lewvel as Chi-Squared(30)= 0.54950

Multivariate Q(10)= T76.47235

Significance Lewvel as Chi-Squared(90)= 0.84456




1.2 Uszmaea sy

MV GRRCH, CC

- Estimation by BHHH

NO CCNVERGENCE IN 92 ITERATICONS
LAST CRITERICN WAS 0.0000000

SUBITERATIONS LIMIT EXCEEDED. ESTIMATION POSSIBLY HAS STALLED OR MACHINE ROUNDOFF IS MAKING FURTHER
TRY HIGHER SUBITERATIONS LIMIT, TIGHTER CVCRIT, DIFFERENT SETTING FOR EXACTLINE OR ALPHA CON NLPAR.

RESTARTING ESTIMATION FROM LAST ESTIMATES COR

Monthly Data

From 1998:02 To 2008:11

Usable Observations 130

Function Value

Variable

C(1)

c(2)

C(3)

B(l,1)
B(1,2)
B(1,3)
B(2,1)
B(2,2)
B(z,3)
B(3, 1)
B(3,2)
B(3,3)
R(2,1)
R(3,1)
R(3,2)

Multivariate
Bignificance
Multivariate
Significance

Coeff

-0.02304
0.13620
0.68393

-3.08025

65.74258

-758.95414
-10.15012
2.85115
-43.99803
—-272.21255
-80.93172
0.43903
0.04947

-0.00004
0.02983

Q(10)= 34.35832
Level as Chi-Sguared(90)=
Q(10)= 25.30271
Level as Chi-Sqguared(90)=

5td Error
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R

L

14.
46.
T78.
10373.
270.
47.
995.
3489.
1688.

14.

o

DIFFERENT INITIAL GUESSES MIGHT ALSC WORK

-31.75899227

77317
.35680
46163
80618
42268
28690
01759
65926
66222
29809
75855
49064
.10936
.01889
-12311

0.72160

0.91714

-0.
o.
a.

-0.
o.

-0.

-0.
o.

-0.

-0.

-0.
a.
a.

-0.
o.

74

T-5tat

02978
04058
04728
06581
08446
073186
03758
o592
04418
07800
04792
03030
45238
00197
24228

D000 DO0O0D00000000D

Signif

-97623140
-967683432
.96227991
.94753016
.93289377
.94187538
.97001412
.95229609
.96475318
.93782872
96177637
.97582984
.65099450
.99843192

80856210

PROGRESS DIFFICULT.
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1.3 Uszmeamviald

MV_GARCH, DCC - Estimation by BHHH

NO CONVERGENCE IN 27 ITERATIONS

LAST CRITERION WAS 0.0000000

SUBITERATIONS LIMIT EXCEEDED. ESTIMATION POSSIBLY HAS STALLED OR MACHINE ROUNDOFF IS MAKING FURTHER PROGRESS DIFFICULT.
TRY HIGHER SUBITERATIONS LIMIT, TIGHTER CVCRIT, DIFFERENT SETTING FOR EXACTLINE OR ALPHA ON NLPAR.

RESTARTING ESTIMATION FROM LAST ESTIMATES OR DIFFERENT INITIAL GUESSES MIGHT ALSO WORK

Monthly Data From 1998:02 To 2008:11

Usable Observations 130
Function Value 651.82733709
Variable Coeff Std Error T-Stat Signif

L

c(1) 0.048861 0.026149 1.86854 0.06168693
c(2) 0.019212 0.034817 0.55180 0.58108340
C(3) 0.000002 0.000000 6.06484 0.00000000
B(1,1) 0.564480 0.393962 1.43283 0.15190765
B(1,2) 5.546825 2.608751 2.12624 0.03348346
B(1,3) -383.624843 1533.548007 -0.25016 0.80246741
B(2,1) -2.451105 5.383876 -0.45527 0.64891657
B(2,2) 0.744760 0.302897 2.45879 0.01394063
B(2,3) -1418.346481 1343.937470 -1.05537 0.29125777
B(3,1) 0.051165 0.029957 1.70796 0.08764377
B(3,2) 0.016869 0.010172 1.65829 0.09725940
B(3,3) 0.059909 0.567007 0.10566 0.91585328
DCC(1) 0.031412 0.017270 1.81888 0.06892947
DCC(2) 0.253651 0.238388 1.06403 0.28731732
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1.4 Uszmasuie

Usable Observations 130

Function Value 212.66503207
Variable Coeff Std Error T-Stat Signif
B L L L LT T T T
C(1) -0.032363 0.202626 -0.15972 0.87310247
c(2) 0.915874 2.410390 0.37997 0.70396822
C(3) -0.000079 0.002910 -0.02709 0.97838884
B{1}(1,1) -1.581814 7.699461 -0.20544 0.83722466
B{1}(1,2) -9.207927 0.002162 -4258.17305 0.00000000
B{1}(1,3) -0.476084 0.010352 —-45.98850 0.00000000
B{1}(2,1) -45.581251 1214.359973 -0.03754 0.97005827
B{1}(2,2) -0.035482 9.282208 -0.00382 0.99695001
B{1}(2,3) -24.333023 4423.370109 -0.00550 0.99561085
B{1}(3,1) -0.684305 199.642451 -0.00343 0.99726513
B{1}(3,2) -0.100858 40.356408 -0.00250 0.99800595
B{1}(3,3) -0.008418 3.589611 -0.00235 0.99812880
B{2}(1,1) 0.914102 4.899515 0.18657 0.85199792
B{2}(1,2) 4.063705 0.044564 91.18719 0.00000000
B{2}(1,3) 2.039690 539.166265 0.00378 0.99698157
B{2}(2,1) 93.974657 1759.194732 0.05342 0.95739796
B{2}(2,2) 0.062224 10.069398 0.00618 0.99506947
B{2}(2,3) 25.465513 5515.394398 0.00462 0.99631604
B{2}(3,1) 1.307810 237.118732 0.00552 0.99559935
B{2}(3,2) -0.038581 59.161120 -6.52129e-04 0.99947968
B{2}(3,3) 0.091271 5.803873 0.01573 0.98745305
B{3}(1,1) -0.059139 6.032621 -0.00980 0.99217829
B{3}(1,2) 0.147004 8.740149 0.01682 0.98658074
B{3}(1,3) 2.427804 2.571256 0.94421 0.34506266
B{3}(2,1) -42.678783 1016.271504 -0.04200 0.96650232
B{3}(2,2) 0.187463 11.759820 0.01594 0.98728148
B{3}(2,3) -0.277691 1465.381779 -1.89501e-04 0.99984880
B{3}(3,1) -0.825591 145.362983 -0.00568 0.99546843
B{3}(3,2) 1.533675 46.909842 0.03269 0.97391853
B{3}(3,3) -0.046495 6.744517 -0.00689 0.99449964
R(2,1) -0.092864 0.059558 -1.55922 0.11894424
R(3,1) -0.020969 0.124250 -0.16877 0.86597924
R(3,2) 0.014159 0.093473 0.15147 0.87960299
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1.5 Yszinaanigamsm

MV_GARCH, CC - Estimation by BHHH

NO CONVERGENCE IN 106 ITERATIONS

LAST CRITERION WAS 0.0000000

SUBITERATIONS LIMIT EXCEEDED. ESTIMATION POSSIBLY HAS STALLED OR MACHINE ROUNDOFF IS MAKING FURTHER PROGRESS DIFFICULT.
TRY HIGHER SUBITERATIONS LIMIT, TIGHTER CVCRIT, DIFFERENT SETTING FOR EXACTLINE OR ALPHA ON NLPAR.

RESTARTING ESTIMATION FROM LAST ESTIMATES OR DIFFERENT INITIAL GUESSES MIGHT ALSO WORK

Monthly Data From 1998:02 To 2008:11

Usable Observations 130
Function Value -193.95161935
Variable Coeff Std Error T-Stat Signif
B

C(1) -0.043411 0.015200 -2.85592 0.00429119
c(2) 0.540315 0.091855 5.88227 0.00000000
C(3) 0.879983 1.662187 0.52941 0.59651909
B(1,1) -5.791041 0.691276 -8.37732 0.00000000
B(1,2) 70.081937 12.391555 5.65562 0.00000002
B(1,3) -83.325178 14.811482 -5.62572 0.00000002
B(2,1) -29.002606 0.218838 -132.53022 0.00000000
B(2,2) -1.351027 0.116952 -11.55202 0.00000000
B(2,3) 4.643159 4.363018 1.06421 0.28723449
B(3,1) -92.062451 1.441263 -63.87625 0.00000000
B(3,2) 6.418584 0.124819 51.42312 0.00000000
B(3,3) -0.115047 1.193083 -0.09643 0.92318064
R(2,1) 0.007354 0.002025 3.63183 0.00028142
R(3,1) -0.008698 0.000000 -115952.18547 0.00000000
R(3,2) 0.099119 0.067812 1.46166 0.14383343

Multivariate Q(10)= 44.65662

Significance Level as Chi-Squared(40)= 0.28244

Multivariate Q(10)= 39.38094

Significance Level as Chi-Squared(40)= 0.49795
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1.6 Uszmanade

Usable Observations 141
Function Value 16.93067135
Variable Coeff S5td Error T-S5tat Signif
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
ci(1) 0.00948303 0.00705863 1.34347 0.17912088
ci2) 0.13979398 0.03183671 4.39097 0.00001128
Ci(3) 0.03654928 0.01809925 2.01838 0.04344766
A(1,1) 0.14098505 0.06436935 2.19025 0.02850601
Ai(1,2) 0.12637321 0.04718039 2.67851 0.007339502
A(1,3) -0.04484875 0.09107013 -0.49246 0.62239141
Ai(2,1) 0.86100512 0.19338157 4.45236 0.00000849
RiZ,2) 0.480293589 0.08148746 5.89408 0.00000000
Ai2,3) 1.2209329% 0.17825602 6.84832 0.00000000
A(3,1) 0.37339081 0.13994417 2.86814 0.007&2722
Ri(3,2) 0.14240581 0.12972398 1.09776 0.27230825
Ri(3,3) 0.11758275 0.06216541 1.89145 0.05856433
B{1}(1,1) 0.197239658 0.32504919 0.60697 0.54388781
B{1}(1,2) -4.047523906 1.76028282 -2.29839 0.02148286
B{1}(1,3) 3.14827365 2.33697697 1.34716 0.17752884
B{1}(2,1) 23.252802889% 10.61502732 2.19105 0.02844836
B{1}(2,2) -0.013610889 0.09259879 -0.14698 0.88314166
B{1}(2,3) 9.57148488 10.19462805 0.93888 0.34779475
B{1}(3,1) 6.09205878 5.44788760 1.11824 0.26346348
B{1}(3,2) -1.43800172 1.79547739 -0.80090 0.4231882%8
B{1}(3,3) 0.7567194% 0.49696110 1.5226% 0.12783538
B{2}(1,1) 0.03184530 0.27904372 0.11412 0.90914031
B{2}(1,2) 2.38199349 1.08911716 2.18708 0.02873621
B{2}(1,3) -4.04236871 3.19576278 -1.26492 0.20580175
B{2}(2,1) 14.41618795 14.44002541 0.99835 0.31811005
Bi2}y(2,2) 0.53793887 0.23103091 2.32843 0.01988538
B{2}(2,3) -6.40883479 6.93550868 -0.92406 0.35545443
B{2}(3,1) 4.48371171 5.53970484 0.80838 0.41829812
B{2}(3,2) -0.46672544 1.667259926 -0.27893 0.77953197
B{2}(3,3) 0.48653736 0.55676173 0.87387 0.38218807
R(2,1) -0.06771801 0.02114871 -3.2019% 0.00136481
R(3,1) -0.11597520 0.06219825 -1.86461 0.06223671
R(3,2) 0.08138175 0.08776922 0.92722 0.35381014
Multivariate Q(10)= 44.62231
Significance Level as Chi-Squared(40)= 0.28364
Multivariate Q(10)= 33.89381

Significance Level as Chi-Squared(40)= 0.74063
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1.7 Usznadqii)u

Q

RESTARTING ESTIMATION FROM LAST ESTIMATES OR DIFFERENT INITIAL GUESSES MIGHT ALSO WORK
Monthly Data From 1998:02 To 2008:11

Usable Cbservations 130
Function Value 519.68200166
Variable Coeff Std Error T-Stat Signif

e T T T T

C(1) 0.01129 39.95992 2.82637e-04 0.99977449
c(2) 0.02923 51.16453 5.71341e-04 0.99954414
C(3) 0.00016 0.44129 3.71272e-04 0.99970377
B{1}(1,1) 0.04719 804.53970 5.86512e-05 0.99995320
B{1}(1,2) 1.20332 0.00000 0.00000 0.00000000
B{1}(1,3) -36.87046 0.00000 0.00000 0.00000000
B{1}(2,1) -2.90765 0.00000 0.00000 0.00000000
B{1}(2,2) 0.05281 0.00000 0.00000 0.00000000
B{1}(2,3) -11.94503 0.00000 0.00000 0.00000000
B{1}(3,1) -0.46168 5267.08712 -8.76542e-05 0.99993006
B{1}(3,2) -0.02816 7.54340 -0.00373 0.99702148
B{1}(3,3) 0.02743 197.98848 1.38556e-04 0.99988945
B{2}(1,1) 0.12602 0.28338 0.44471 0.65653250
B{2}(1,2) 4.85582 0.00000 0.00000 0.00000000
B{2}(1,3) 12.88248 23911.70085 5.38752e-04 0.99957014
B{2}(2,1) 0.84760 1784.17637 4.75066e-04 0.99962095
B{2}(2,2) 0.21299 0.00000 0.00000 0.00000000
B{2}(2,3) -2.13059 0.00000 0.00000 0.00000000
B{2}(3,1) 0.02852 1939.77402 1.47019e-05 0.99998827
B{2}(3,2) 0.37405 0.00000 0.00000 0.00000000
B{2}(3,3) 0.11956 266.36545 4.48865e-04 0.99964186
R(2,1) 0.00303 0.14745 0.02057 0.98358470
R(3,1) 0.02630 0.27579 0.09535 0.92403404

R(3,2) -0.06667 1.79903 -0.03706 0.97043928
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1.8 Uszina arisve1a0Ins

MV_GRRCH, CC - Estimation by BHHH

SUBITERATIONS LIMIT EXCEEDED. ESTIMATICN POSSIBLY HAS STALLED OR MACHINE ROUNDOFF IS MAKING FURTHER PROGRESS DIFFICULT.
TRY HIGHER SUBITERATICNS LIMIT, TIGHTER CVCRIT, DIFFERENT SETTING FOR EXACTLINE CR ALPHA ON NLPAR.

RESTARTING ESTIMATICN FROM LAST ESTIMATES OR DIFFERENT INITIAL GUESSES MIGHT ALSC WORK

Monthly Data From 1998:02 To 2008:11

Usable Cbservations 130
Function Value -213.79641662

Variable Coeff S5td Error T-Stat Signif
LT T T e
1 Constant 0.0039974 0.0114712 0.34847 0.72748531
2 TICUR{E} -0.1838314 0.0807777 -2.27577 0.02285977
3. TIOUR{12} 0.6309883 0.0765562 §.24215 0.00000000
4. Constant 0.0118483 0.032499% 0.36456 0.71543641
5 CPI{6} 0.2068074 0.0764559 2.70482 0.00683203
6 CPI{12} 0.7043602 0.0795267 §.85691 0.00000000
7 Constant 0.0025226 0.2457489 0.01027 0.99180984
8. EXR{12} -0.0615422 0.1152143 —-0.53415 0.59323489
9. C(1) 0.0056885 0.3743085 0.01520 0.98787475
10. C(2) 0.1033235 0.6468127 0.16068 0.87234586
11. C(3) 5.2272938 102.2487712 0.05112 0.95322728
12. B(1,1) -0.3438367 0.6077085 —-0.56579 0.57153506
13. B(1,2) 3.0674118 1.1885057 2.58090 0.00985437
14. B(1,3) 0.1278438 13.7961079 0.00927 0.99260638
15. B(2,1) 7.3873637 25.9876102 0.28429 0.77618974
16. B(2,2) -0.0783406 0.3426081 —-0.22866 0.81913358
17. B(2,3) 0.0670817 0.0000000 0.00000 ©0.00000000
18. B(3,1) -0.2249293 490.9832645 -4.58120e-04 0.99963447
19. B(3,2) 0.7194646 0.0000000 0.00000 ©.00000000
20. B(3,3) -0.0888205 10.4936096 —0.00846 0.99325045
21. R(2,1) 0.0714311 0.0893193 0.79973 0.42386888
22. R(3,1) 0.0551364 0.1139138 0.48402 0.62837281
23. R(3,2) -0.1957609 0.1453532 -1.34679 0.17804643
Multivariate (10)= 108.30687
Significance Lewvel as Chi-Squared(40)= 0.288695
Multivariate Q(10)= 38.61263

Significance Level as Chi-Squared(40)= 0.53272



1.9 Uszmadanlils

MV_GRRCH, CC - Estimation by BHHH

NO CONVERGENCE IN 200 ITERATIONS
LAST CRITERION WAS 0.0000347
Monthly Data From 1988:02 To 2008:11
Usable Observations 130
Function Value

Variable
7. C(1)
2. C(2)
9. C(3)
10. A(1,1)
11. R(1,2)
12. B(1,3)
13. B(2,1)
14, RB(2,2)
15. B(2,3)
16. B(3,1)
17. Ri3,2)
i8. A(3,3)
19. B(1,1)
20. B(1,2)
21. B(1,3)
22. Biz,1)
23. Bi(2,2)
24, B(2,3)
25. B(3,1)
26. B(3,2)
27. B(3,3)
28. R(2,1)
29. R(3,1)
30. R(3,2)
Multivariate
Significance
Multivariate

Significance

C

oooo

-0.
-0.
-0.
-0.
-0.

oooo

-0.

o

-0.

o

-0.

-3.

oo

-0.
0.

Q(io)= 49.14648

-112.37757662

oeff

.01554616
.00701282
.23813238
.02893324

07463985
01717315
12816387
08162555
09814605

.24072522
.06391851
.28860868
.97177010

TE686240

.B0669918

12348142

-13790643

394705867

-40901648

67375106

- 95426347
-12682007

05182341
14801643

Level as Chi-Squared(90)=

Q(io)= 25.30271

Level as Chi-Squared(90)=

5

0.

o
S

oo oan

COOROoOO0O00000D00000

td Error

00981883
00154195
06964231
03208088
03518274
08072604
10017694
01872458
02593835
31570344
19614271
15483627
10832091
82902795
39394883
49147423
03791303
02600101
.38731772
61985806
02573454
10609301
01079615
03768455

0.15222

0.13714

81

T-5tat
R R R R R R R R R AR R R AR R AR R R AR R AR R R AR R AR AR R AR AR AR AR AR AR AR RR A A AR A AR AR AR

-58330
.54802
.33065
-83954
.12149
28280
.25941
.35927

78382
76250
32588
86396
97121
92501
29610

.25125
.01360
.18040
.08668
.40227
.08104
.19603
.80018
.92778

0.
.00000542
.000887286
-40116531
.03388054
77733234
.20788216
-00001305
.00015444
.44575909
.74451700
.06232727
.00000000
.35495866
.19494052
.80162315
.00000000
.00000000
.00202407
-16083433
-00000000
-23168613
.00000159
.00008574

CO0DO0O0O00O0O00000000D000000

Signif

11335312
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1.10 Uszmavoansiag

MV_GARCH, DCC - Estimation by SPit VO Windows (Vertical)

NC CONVERGENCE IN 22 ITERATIONS

LAST CRITERION WAS 0.0000000

SUBITERATIONS LIMIT EXCEEDED. ESTIMATION POSSISLY HAS STALLED OR MACHINE ROUNDOFF IS MAKING FURTHER PROGRESS DIFFICULT.
TRY HIGHER SUBITERATIONS LIMIT, TIGHTER CVCRIT, DIFFERENT SETTING FOR EXACTLINE OR ALPHA ON NLPAR.

RESTARTING ESTIMATION FROM LAST ESTIMATES OR DIFFERENT INITIAL GUESSES MIGHT ALSO WORK

Monthly Data From 1998:02 To 2003:08

Usable Observations 67
Function Value -82.97413126
Variable Coeff Std Error T-Stat Signif

R R R R PR R R R R R R R R R R

c(1) 0.00713910  0.00399302 1.78789 0.07379336
c(2) 0.58768082  0.36656096 1.60323 0.10888431
c(3) -0.02835055  0.14611963 -0.19402 0.84615797
B(1,1) 0.93001175  0.31712534¢ 2.93263 0.00336103
B(1,2) -0.59002117  0.28054741 -2.10311 0.03545643
B(1,3) -0.18183487  0.27270087 -0.66679 0.5049047¢
B(2,1) -89.04973471 33.82893796 -2.63235 0.00847955
B(2,2) 0.61196463  0.67266749 0.90039 0.36791362
B8(2,3) 4.44301750  5.10074193 0.87105 0.38372511
B(3,1) 30.99381173 34.21851313 0.90576 0.36506210
B(3,2) -0.34880325  0.87540755 -0.39845 0.69030094
B(3,3) 0.82949083  0.22916142 3.61968 0.00029497
DCC (1) 0.03682550  0.02689367 1.36930 0.17090557
DCC(2) 0.62175053  0.38226554 1.62649 0.10384576

Multivariate Q(10)= 37.23767

Significance Level as Chi-Squared(S0)= 0.23451

Multivariate Q(10)= 15.30271

Significance Level as Chi-Squared (380)= 0.17885
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