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ABSTRACT 

 

The objective of this study is to test the relationship between the number of visitors to 

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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7.63 

4.39 ( , 2547)  . . 2548 

26 . . 2547 
. .  

2548 ( , 2552) 
 

 1.1  . . 2546 2550  

:  . . 2546-2550 

 :  

 

( ) 

 
( ) ( ) 

 
( ) 

 
( ) 

2546 
 10,004,543 309,269.02 2,040,578 55,810.71 253,458.31 

 
( ) -7.36 -4.39 -3.64 -14.74 -1.77 

2547 
11,650,703 384,359.77 2,595,021 83,864.91 300,494.86 

 
( ) +16.46 +24.28 +29.45 +50.27 +18.56 

2548 
 11,516,936 367,380.36 2,936,189 80,723.05 286,657.31 

 
( ) - 1.15 - 4.42 + 13.15 - 3.75 - 4.60 

2549 
13,821,802 482,319.17 3,253,311 96,084.81 386,234.36 

 
( ) + 20.01 + 31.29 + 10.80 + 19.03 + 34.74 

2550 
 14,464,228 547,781.81/P 3,890,497 100,475.33 447,306.48/P 

 
( ) + 4.65 + 13.57 + 19.59 + 4.57 + 15.81 
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2 

 

 

2.1  

 

 

2.2  

2.2.1 (Time Series Analysis) 

(Time Series)    
 

     

 

 

2.2.2 (Unit Root Test) 

Dickey-Fuller 

(1981)  

ttt eXX += -1r                      (1) 

1, -tt XX t    t -1 

te ( Random Error) 

r ( Autocorrelation Coefficience ) 

 

      ttt eXX += -1r  

   ttttt eXXXX +-=- --- 111 r  

    ( ) ttt eXX +-=D -11r  
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    ttt eXX +=D -1q        (2) 

( )1-= rq       01;1 <<-+= qqr  
  q    

 

   0:0 =qH     

   0:0 <qH  

  

 
q
q

..ES
t =  

0H t-statistic 

Mackinnon critical Value tX tX

 

1H t-statistic 

 Mackinnon critical Value tX tX  

t    
t-1 3

 

 ttt eXX +=D -1q       (3) 

 ttt eXX ++=D -1qa       (4) 

 ttt eXTX +++=D -1qba      (5) 

- ( Dicky-Fuller test) 

Autocorrelation 

( Autoregressive Processes) 

(3)  (5) - ( Augmented Dicky-Fuller test) 

 

tttt eXXX +DS+=D -- 11 fq

tttt eXXX +DS++=D -- 11 fqa    

tttt eXXTX +DS+++=D -- 11 fqba      
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  tX     t 

1-tX   t-1 

fqba ,,,  

T   

te  

 

2.2.3  Auto Regressive (AR(p)) 

Auto Regressive ty  

1,...,t t py y- - p AR(p) 

Auto Regressive p  

AR (p) 1 1 2 2 ...t t t p t p tx x x xm f f f e- - -= + + + + +   (6) 

 m (Constant Term) 

jf   j 

te   t  

AR(1)   

1 1t t tx xm f e-= + +       (7) 

AR(2)  

1 1 2 2t t t tx x xm f f e- -= + + +      (8) 

 

2.2.4  Moving Average (MA(q)) 

Moving Average (MA) ty

1,...,t t qe e- -

MA(q) Moving Average q MA(q)  

MA(q) 1 1 2 2 ...t t t t q t qx m e q e q e q e- - -= + - - - -                 (9)           
  m   (Constant Term ) 

jq   j 

te t  

MA(1)  

1 1t t tx m e q e -= + -       (10) 
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MA(2)  

1 1 2 2t t t tx m e q e q e- -= + - -      (11) 

 

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

Auto Regressive Moving Average (ARMA) 

Auto Regressive Moving Average 

ARMA(p,q) Auto Regressive p Moving Average

q  

ARMA(p,q)  

 1 2 1 1... ...t t t t p t t q t qy y y yd f f f e q e q e- - - - -= + + + + + - - -  (12) 

  ty  t 

P   Auto Regressive 

q  Moving Average 

d  (Constant Term) 

 t    

f   Auto Regressive  

q   Moving Average  
te    white noise 

t 

 

2.2.6 Autoregressive conditional Heteroscedasticity (ARCH)  

Stochastic Variable 

(Homoscedastic) 

(Error Term) 

 

(Volatility) ( )
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(Volatility) ( ) 

(Volatility)  

Autoregressive Moving Average (ARMA) ARMA 

(stationary)   

0 1 1t t tx a a x e-= + +       (13) 

1tx +  

1 0 1t t tE x a a x+ = +       (14) 

1tx +

 
2 2 2

1 0 1 1( )t t t t tE x a a x E e s+ +è ø- - = =ê ú     (15) 

Long-Run { }tx 0

1(1 )

a

a-

 

2 2 3 20
1 1 1 1 1 1 2

1

{( ) } [( ...) ]
(1 )t t t t t

a
E x E a a a

a
e e e e+ + - -- = + + + +

-
 (16) 

2
1

1
1

(1 )a
>

-
(Variance) 

(Unconditional Variance) 

(Conditional Variance) (variance) { }te

(constant) (variance) 

ARMA  

0 1 1t t tx a a x e-= + +       (17) 

(conditional variance) 1tx +

 
2 2

1 1 0 1 1( | ) [( ) ]t t t t t tVar x x E x a a x E e+ + += - - =    (18) 
2 2

1 1t t tE e s+ +=

(Residuals)  

 2 2 2
0 1 1 ...t t q t q te a a e a e n+ -= + + + +     (19) 
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tn  = white noise process 

 

2.2.7 Generalized Autoregressive Conditional Heteroscedasticity 

(GARCH)  

ARCH Engle, Robert F. Bollerslev 1986 

(Conditional Variance) ARMA process 

Error Process  
2

t t te n s=        (20) 
2 1t vn s= =   

2 2 2
0

1 1

q p

t i t i i t i
i i

s a a e bs- -
= =

= + +ä ä        (21) 

{ }tn white noise process ( 1te - ) 

te  
2 0t t tE Ee n s= =       (22) 

te  

2 2 2 2
1 0

1 1

q p

t t t i t i i t i
i i

E e s a a e bs- - -
= =

= = + +ä ä    (23) 

te
2
ts  (23) 

Generalized Autoregressive Conditional Heteroscedasticity (GARCH) (p,q) 

Autoregressive Moving Average 

Heteroscedasticity Variance p=0 q=1 GARCH  (0,1) GARCH  (1) 

ib GARCH  (p,q) 

ARCH (q) GARCH 

disturbances tx ARMA 

ARMA { }tx

ARMA Autocorrelation Function (ACF) 

Partial Autocorrelation Function (PACF) 

(Residuals) white noise ACF 

(Aquared Residuals) (Order) GARCH (

, 2547 , 2547) 
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GARCH 

 

GARCH 

SHOCK 

(Bollerslev, 1986) 

(Volatility) 

leverage effect 

GARCH 

(lagged residuals) 

EGARCH, TGARCH  

GARCH 

 

 

2.2.8 Multivariate GARCH  

Variances                  Co 

Variances error terms N ( )'1 ,...,t t Nty y y=

 

  t t ty m e= +        (24) 

  1 1
2 2 , t t t tH Z He = NxN matrix    (25) 

  ( ) ( ). .        0       t t t NZ i i d E Z Var Z I= = =  

  ( )1 1E E ( )t t t t ty I ym - -= | =  

  ( ) ( )
1 1

2 2
1 1( )t t t t t t tH H H Var y I Var y- -= = | =  

  1tI - t-1  
1

2
tH  NxN tH

Condition Variance Matrix ty tm tH parameters q



 16

parameters q  0 tH t=> "

parameter tH  

M-GARCH conditional covariances 

  VEC 

 VEC   ijth linear function squared errors 

, cross product errors tH  VEC (1,1)  ( Bollerslev; 

Engle and Wooldridge, 1988 ) 

   1 1t t th c A Ghh - -= + +       (26) 

th = vech tH  

           th = vech ( )'t te e  

  Vech NxN matrix

N(N+1)/2x1 vector: 

  vech  '
1l 2l 22 3l( , , , ,..., )t t t t t NNtH h h h h h=  

  

1l 12 13 1

21

31

1

               

      

     

  

                        

t t t Nt

t

t

N t NNt

h h h h

h

h

h h

è ø
é ù
é ù
é ù
é ù
é ù
é ùê ú

 

 

  vec matrix column vector : 

  '
1l 2l l l2 22( , ,... , , ,... )t t t N t t t NNtH h h h h h h=  

2
1, 1 11, 11l 1 11 12 13 11 12 13

21 2 21 22 23 1, 1 2, 1 21 22 23 21, 1

2
31 32 33 31 32 33322 22, 12, 1

     

     

t tt

t t t t

t tt

hh c a a a g g g

h c a a a g g g h

a a a g g gch h

e

e e

e

- -

- - -

--

è ø è øè ø è ø è ø è ø
é ù é ùé ù é ù é ù é ù= + +é ù é ùé ù é ù é ù é ù
é ù é ùé ù é ù é ù é ùê ú ê úê úê ú é ù ê úê ú

 

 

parameters ( 1)( ( 1) 1)

2

N N N N+ + +
=  ( N= 2,3,4 

parameters = 21, 78, 210 ) 

parameter Bollerslev, Engle and Wooldridge (1988)  

diagonal VEC (DVEC) A G diagonal matrices 

parameter 21 9 N=2 78 18 N=3 variance iith  
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error period variance period 

, 1 ( )ii th - covariance ijth  error i j period 

covariance , 1ij th - spillover effect 

   

( ) ( )
11 12 11 12

1, 1 1, 12 2
11 1 1, 1 2, 1 2 1, 1 2, 2

12 13 2, 1 12 13 2, 1
2 2

   E    
t t

t t t t t t
t t

a a g g
h c

a a g g

e e
e e e e

e e
- -

- - - - -
- -

è øå õ å õå õ å õé ùæ ö æ ö= + +æ ö æ öæ ö æ öé ùæ ö æ öç ÷ ç ÷ç ÷ ç ÷ê ú

 

 

( ) ( )
21 22 21 22

1, 1 1, 12 2
12 2 1, 1 2, 1 2 1, 1 2, 2

22 23 2, 1 22 23 2, 1
2 2

   E    
t t

t t t t t t
t t

a a g g
h c

a a g g

e e
e e e e

e e
- -

- - - - -
- -

è øå õ å õå õ å õé ùæ ö æ ö= + +æ ö æ öæ ö æ öé ùæ ö æ öç ÷ ç ÷ç ÷ ç ÷ê ú

 

 

( ) ( )
31 32 31 32

1, 1 1, 12 2
22 3 1, 1 2, 1 2 1, 1 2, 2

32 33 2, 1 32 33 2, 1
2 2

   E    
t t

t t t t t t
t t

a a g g
h c

a a g g

e e
e e e e

e e
- -

- - - - -
- -

è øå õ å õå õ å õé ùæ ö æ ö= + +æ ö æ öæ ö æ öé ùæ ö æ öç ÷ ç ÷ç ÷ ç ÷ê ú

 

 

h  

11 12 21 22
2 2

12 13 22 23
1, 1 2, 1 2 21 2

2 3 21 22 31 321, 1 2, 1
2 2

22 23 32 33
2 2

             

                     0       0 
x

                  0        0       

              

t t

t
t t

a a a a

a a a ac c
H

c c a a a a

a a a a

e e

e e
- -

- -

å õå õ
= + æ öæ ö æ öç ÷ ç ÷

[ ]

1, 1

2, 1

2
1, 1

2, 1

    0

    0
E

   0     

   0     

t

t

t
t

t

e

e

e

e

-

-
-

-

-

å õ
å õæ ö
æ öæ ö
æ öæ ö +æ öæ ö
æ öæ öæ öæ öç ÷

ç ÷

 

 

tH VEC(1,1)  

( ) ( ) ( ) ( )' '
1 1 2 1 1Et N t N t t N t N tH C I A I I G Ie e e e- - - - -

é ù= + Ã Ã + Ã Ãê ú  

tH positive 0, 0, 0C A G² ² ²  

  BEKK  

BEKK (1,1,K) ( Engle and Kroner, 1995)   

  ' ' ' '
1 1 1

1 1

k k

t k t t k k t k
k k

H C C A A G H Ge e- - -
= =

= + +ä ä    (27) 

C , kA  kG NxN matrices C matrix 

 
' 2

1, 1 1, 1 2, 11l 21 11 11 21 11 12 11 12 11

2
12 22 21 22 22 21 22 21 222, 1 1, 1 2, 1

                 0              g

      0                   

t t tt t

t t t t t

h h C C C a a a a g

h h C C C a a a a

e e e

e e e
- - -

- - -

è øè ø è ø è ø è ø è ø
= + +é ùé ù é ù é ù é ù é ù

é ùê ú ê ú ê ú ê úê ú ê ú

'
11, 1 21, 112 11 12

21 22 21, 1 22, 1 21 22

      g

   g      g
t t

t t

h h g

g h h g
- -

- -

è øè ø è ø
é ùé ù é ù

ê ú ê úê ú
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parameters = (5 1)

2

N N +  ( N = 2,3,4 parameters = 11, 24, 42 

) 

Bivariate Factor-GARCH(1,1,1) 

  2
11 11 1t th w hl*= +       (28) 

  21 21 1 2t th w hl l*= +       (29) 

  2
22 22 2t th w hl*= +       (30) 

  ( ) ( )2 1 1 11 / 1w wl l= - -  

         2 2 2
1 1t t th w f ha b- -= + +  

           '
t tf we=  

t t t t ty f em e l- = = + tf  ( the common shock , a 

scalar r.v.) te  ( the idiosyncratic shock, a Nx1 vector) ( )1t tVar e *
- = W   

( )1t t tVar f h- =  

( ) '
1t t tVar he ll*
- = W +  

Weak stationary occurs 2 2  1,      k k ka b+ < " parameters 
( 5)

2

N N +  ( N = 2,3,4 parameters = 7, 12, 18 ) 

MGARCH conditional correlations 

CCC and DCC   tH  

   t t t tH D R D=       (31) 

( )1 1
2 2

11 ...t t NNtD diag h h=  

( )t ijtR r= 1ijtr =  

tR NxN Matrix conditional correlations iith

Univariate GARCH model  

      ijt ijt iit jjth h h jr= "¸      (32) 

tH tR iith  

CCC : Constant condition correlations 

( ), 1t ij iiR R r r= = = conditional correlation (CCC) 

      ijt ij iit jjth h h i jr= " ¸ parameters ( 5)

2

N N +      ( Bollerslev, 

1990). 
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DCC : Dynamic condition correlations  

Tse and Tsui (2002)   ( )M :TDCC  

  ( )1 2 1 1 2 11t t tR R Rq q qy q- -= - - + +     (33) 

  
( ) ( )

1 , ,
, 1

2 2
1 , 1 ,

M
m i t m j t m

ij t
M M
m i t m m j t m

u u

u u
y = - -

-

= - = -

= ä
ä ä

    (34) 

  it it iitu he=        (35) 

1q , 2q  >0 1q  + 2q  <1 R R CCC 

, 1ij ty - 1 i 

  1ty - sample correlation matrix te  

, 1,..., 1t M t M tt = - - + - 1ty - positive 

M N²  
  tR correlation matrices ( )1 1, ,t tR Ry - - tR

 

  parameter 
( )( )1 4

2

N N+ +
 

  1 2 0q q= = CCC 

  DCC : Dynamic condition correlations 

  (1,1) :EDCC  

  ( ) ( )1/2 1/2

t t t tR diagQ Q diagQ
- -=  

  tQ   NxN matrix  

  ( ) '
1 2 1 1 1 2 11t t t tQ Q u u Qq q q q- - -= - - + +  

( )'1 ... , ,t t Nt it it iitu u u u h Qe= = NxN matrix 

1 2, 0q q > 1 2 1q q+ < tQ tR  

tQ covariance matrix tu iitq correlation 

matrix tR  (Engle, 2002) 

  parameter 
( )( )1 4

2

N N+ +
 

  1 2 0q q= = iitq  = 1 CCC 

  DCC correlation 

parameter VEC BEKK 

N  
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2.2.9   

 Dynamic Conditional Correlation (DCC)  

Engle (2002).  Vector Autoregressive Moving Average  GARCH (VARMA-

GARCH)  Ling and McAleer (2003) 

 

tttt FyEy e+= - )/( 1       (36) 

,ttt Dhe =        (37) 

  

),...,( 1 ¡= mttt yyy  ),...,( 1 ¡= mttt hhh   Independently and 

Identically  Distributed (iid),  
tF        . t   

mhhdiagD mttt ),,...,( 2/12/1
1=                         

 t n.       n. 

Generalized Autoregressive Conditional Heteroscedasticity  

(GARCH)  Bollerslev (1990) (Conditional 

variance)

  GARCH (p,q)   

2 2 2
0

1 1

q p

t i t i i t i
i i

s a a e bs- -
= =

= + +ä ä     (38) 

ia   ARCH effects ( )   ib  

GARCH effects (  i ia b+ )  
 

2.2.10  Vector Autoregressive Moving Average  GARCH (VARMA-

GARCH) 

Conditional 

variance) Ling and McAleer (2003)  

ä ä
= =

-- ++=
r

j

s

j
jtiijjtijt HBAWH

1 1
,e     (39)         

),...,( 1 ¡= mttt hhH , ),...,( 2
1

2 ¡= mtt eee  ),...,1(, riAW i = ),...,1( siBi =  mxm 
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VARMA-GARCH (Positive shocks) 

(Negative shock) (Conditional variance)  
       ijA  ARCH effects ( )   ijB  

GARCH effects (  ä ä
= =

+
r

j

s

j
ijij BA

1 1

) 

  

2.3  

 

   (2547) 
  

 

 . . 2523-2544 

2  

( Multiple Regression Analysis)  

 

  
   

  

Boston Consulting Group : BCG 

 . . 2541-2545  

Star6  

 

 

Question Marka  
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 (2548)  

 Multivariate Garch

 
 

  
 

 
 

 
 

 

 

 

Bollerslev, Engle andWooldridge (1988)   

 maximum likelihood  parameter  k   time 

series   

Diagonal Vech  lag 

 Parameter   Diagonal Vech 

 GARCH  

Parameter  positive definiteness of the conditional covariance 

 time series  model  

Constant Conditional Correlation Multivariate GARCH  1990  Bollerslev 

 univariate GARCH time series  correlation matrix 

 correlation 
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 positive definite  condition variance  

correlation matrix  full rank   constant correlation 

 standard errors   Tsui and Yu        

( 1999)  constant correlation  

 

Engle and Kroner (1995)  condition 

covariance  positive definiteness 

 vech  BEKK model  

 

Alexander (2001)  factor GARCH model covariance 

matrices   Factor  Orthogonal MV-GARCH 

 dynamic covariance matrix  univariate GARCH  Alexander 

 factor  

 Parameter  o(k) 

 coefficient  univariate GARCH 

 

 

Engle (2002)    constant 

correlation  Bollerslev  correlation  Dynamic 

Condition Correlation MV-GARCH  Parameter  maximum 

likelihood  O(k) 

 

Tse and Tsui (2002)  dynamic correlation 

multivariate GARCH 

univariate GARCH   dynamic correlation 

Engle(2001) Parameter  

  

Andrew C. Worthington  Helen Higgs  
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3 

 

 

3.1  

 

(Secondary data)  
. . 2540  . . 2550 DATA STREAM

 ( Finance and Investment Center ) 

 
 

 

3.2  

 

 

3.2.1   (Unit Root Test) 

 

- (Augmented Dicky-Fuller test)  

tttt eXXX +DS+=D -- 11 fq  

tttt eXXX +DS++=D -- 11 fqa   

tttt eXXTX +DS+++=D -- 11 fqba  

 

0:0 =qH    Differencing 

0:0 <qH    

   tX     t 

1-tX   t-1 

fqba ,,,  

T   
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te  

tX

  

 

3.2.2  Auto Regressive Moving Average (ARMA(p.q)) 

 

ARMA(p,q)  

 1 2 1 1... ...t t t t p t t q t qy y y yd f f f e q e q e- - - - -= + + + + + - - -  (1) 

 

ty  t 

P   Auto Regressive 

q  Moving Average 

d  (Constant Term) 

t    

f   Auto Regressive  

q   Moving Average  
te    white noise t 

ty

  

 

3.2.3 Univariate ARCH/GARCH 

 

2
0

1 1

q p

nt ni nt i ni nt i
i i

h ha a e b- -
= =

= + +ä ä      (2) 

nth

t 

0a  ( Constant term ) 
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nia  

2
nt ie -   

t-i 

nib   
t-i 

nt ih -  

t-i 
n  (1= 2= 3=

4= 5= 6= 7= 8= 9=

10= )   
 

3.2.4  Multivariate GARCH 

 

ä ä
= =

-- ++=
r

j

s

j
jtiijjtijt HBAWH

1 1
,e      (3)   

),...,( 1 ¡= mttt hhH , ),...,( 2
1

2 ¡= mtt eee   ),...,1(, riAW i =

),...,1( siBi =  mxm VARMA-GARCH ( Positive 

shocks) (Negative shock) (Conditional 

variance)  
 ijA  ARCH effects ( )  ijB  

GARCH effects (  ä ä
= =

+
r

j

s

j
ijij BA

1 1

) 

 

 

 
 
 

 

 

 

 



 27

4 

 

 

10 

Unit Root Test, Univariate GARCH and 

Multivariate GRACH  

 

4.1 ( Unit Root Test ) 

(mean) (variances) 

Augmented Dickey  Fuller test (ADF) 

Level order of integration 0 I(0) 

ADF MacKinnon 0.05 ADF 

MacKinnon (Non-statinary) 

(differencing) (stationary) 

 

1) ( Unit Root Test )  

 4.1 

 

4.1 ( Unit Root Test )   

Level or  I(0) 

 

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

 -1.7589 -1.9422 0.0747 

 9.3680 -1.9422 1.0000 

 5.5498 -1.9422 1.0000 
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4.1 ( ) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 1.3780 -1.9422 0.9579 

 6.5618 -1.9422 1.0000 

 5.0321 -1.9422 1.0000 

 2.0936 -1.9422 0.9915 

 1.6879 -1.9422 0.9779 

 6.6474 -1.9422 1.0000 

 9.8146 -1.9449 1.0000 

:  

 
 4.1 

MacKinnon (non-stationary) 

level or I(0) 0.05 First 

difference  

4.2 ( Unit Root Test )   

First difference or  I(1) 

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

 -3.8320 -1.9422 0.0002 

 -5.1942 -1.9422 0.0000 

 -0.6392 -1.9422 0.4395 

 -14.5159 -1.9422 0.0000 

 -1.2782 -1.9422 0.1852 

 -9.4790 -1.9422 0.0000 

 -2.6878 -1.9422 0.0072 

 -1.4158 -1.9422 0.1459 

 -2.0256 -1.9422 0.0413 

 -2.8257 -1.9450 0.0053 

:  
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 4.2 

(stationary) First difference 0.05

 Second Difference 4.3  

 

4.3 ( Unit Root Test )   

Second differrence or  I(2) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 -11.3497 -1.9422 0.0000 

 -11.2377 -1.9422 0.0000 

 -16.4384 -1.9422 0.0000 

: 
 

 4.3 

(stationary) Second difference or I(2) 

0.05 

 

2) ( Unit Root Test )  

 4.4  

 

4.4 ( Unit Root Test )   

Level or  I(0) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 0.538474 -1.94295 0.8313 

 0.525373 -1.94295 0.8282 

 -0.24234 -1.94295 0.5974 

 0.631157 -1.94295 0.8516 

 -0.53582 -1.94295 0.4834 
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4.4 ( )    

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 -0.27174 -1.94297 0.5867 

 0.227236 -1.94297 0.7509 

 -0.0253 -1.94295 0.6728 

 0.150092 -1.94295 0.7282 

 -0.11684 -1.94295 0.6419 

: 
 

  4.4 

Level or  I(0) 0.05 

First Difference or I(1) 4.5  

 

4.5 ( Unit Root Test )   

First difference or I(1) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 -10.6454 -1.9430 

0.000

0 

 -11.2610 -1.9430 

0.000

0 

 -10.6717 -1.9430 

0.000

0 

 -10.1760 -1.9430 

0.000

0 

 -12.5444 -1.9430 

0.000

0 

 -16.1139 -1.9430 0.000
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0 

 -9.6202 -1.9430 

0.000

0 

 -11.1911 -1.9430 

0.000

0 

 -10.6458 -1.9430 

0.000

0 

 -10.6141 -1.9430 

0.000

0 

: 
  4.5  

(stationary) First difference or I(1) 

0.05 0.05 

 

 
1) ( Unit Root Test )  

4.6  

 

 4.6 ( Unit Root Test )  

 Level  or I(0) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 -0.92562 -1.94312 0.3139 

 1.588389 -1.9433 0.9723 

 2.020704 -1.9433 0.9896 

 -0.0822 -1.9433 0.6535 

 0.365498 -1.9433 0.7887 

 -0.39344 -1.94311 0.5406 

 0.370538 -1.9433 0.79 
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 3.417256 -1.94329 0.9998 

 1.011365 -1.9433 0.9174 

 1.466624 -1.9433 0.9644 

: 
 

 4.6  

(non-stationary) Level or  I(0)

0.05 First Difference or I(1) 4.7 

 

 

 4.7 ( Unit Root Test )  

 First diferrence or I(1) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 -12.5040 -1.9431 0.0000 

 -5.2415 -1.9433 0.0000 

 -3.7557 -1.9433 0.0002 

 -3.6570 -1.9433 0.0003 

 -3.9176 -1.9433 0.0001 

 -20.4821 -1.9431 0.0000 

 -5.6307 -1.9433 0.0000 

 -2.6680 -1.9433 0.0079 

 -3.7071 -1.9433 0.0003 

 -2.7358 -1.9433 0.0065 
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  4.7 

(stationary) First difference or I(1) 0.05 

0.05  

 

4.2 Univariate GARCH   

1)  Univariate GARCH 

 

 

 

 

4.8 Univariate GARCH : 

 
 Variable Coefficient t-Statistics Prob. 

 C 0.013 0.344 0.731 

AR(1) 0.219 3.418 0.001* 

AR(12) -0.481 -6.297 0.000* 

 C 0.889 65.487 0.000* 

AR(1) 0.262 3.340 0.001* 

 C 0.150 7.085 0.000* 

AR(12) 0.139 2.343 0.019* 

 C -0.032 -2.847 0.004* 

AR(10) 0.184 5.437 0.000* 

 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* 

 C -0.009 -0.371 0.710 

AR(1) -0.345 -5.472 0.000* 

AR(2) -0.345 -4.837 0.000* 

 C 0.198 10.897 0.000* 

AR(10) 0.114 2.663 0.008* 

 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* 

     

4.8 ( )     

 Variable Coefficient t-Statistics Prob. 

 C -0.022 -0.729 0.466 

AR(1) -0.320 -5.873 0.000* 

AR(6) 0.406 9.794 0.000* 

 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* 

: 
: * coefficient 0 

0.05 

 

4.9 Univariate GARCH : 

 

 Variable Coefficient t-Statistics Prob. 

 C -0.059 -0.325 0.745 
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 GARCH(-1) 1.097 3.718 0.000* 

 C 0.102 17.536 0.000* 

 GARCH(-1) -0.871 -19.864 0.000* 

 C 0.009 1.281 0.200 

 RESID(-1)^2 0.095 2.954 0.003* 

 GARCH(-1) 0.899 25.416 0.000* 

 C 0.040 5.447 0.000* 

 RESID(-1)^2 1.265 5.574 0.000* 

 C 0.001 1.759 0.079 

 RESID(-1)^2 -0.048 -3.291 0.001* 

 GARCH(-1) 1.046 46.829 0.000* 

 

 

     

4.9 ( ) 
 Variable Coefficient t-Statistics Prob. 

 C 0.000 0.129 0.898 

 RESID(-1)^2 0.056 2.355 0.019* 

 GARCH(-1) 0.953 44.062 0.000* 

 C 0.054 18.533 0.000* 

 GARCH(-1) 1.739 445.430 0.000* 

 GARCH(-2) -1.019 -229.245 0.000* 

 C 0.003 1.185 0.236 

 RESID(-1)^2 0.451 3.999 0.000* 

 GARCH(-1) 0.638 7.778 0.000* 

 C 0.061 9.088 0.000* 

 RESID(-1)^2 0.306 3.570 0.000* 

 C 0.067 11.368 0.000* 

 RESID(-1)^2 0.804 14.098 0.000* 

 GARCH(-1) -0.076 -15.315 0.000* 

: 
: * coefficient 0 

0.05 
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 4.8 4.9 

 

      

:    1 120.013 0.219 0.481t t tx x x- -= + -     
tx t 

  1tx -  t-1 AR(1) 

  12tx -  t-12 AR(12) 

: th =  -0.059 + 1.097 1th -  

 th  (GARCH) t 

1th -  (GARCH)  t-1

  
 

 

:   1 20.009 0.345 0.345t t tx x x- -= - - -  

tx t 

  1tx -  t-1 AR(1) 

  2tx -  t-2 AR(2) 

: th =  0.009 + 0.889 1th - +0.095 2
1te -  

  th ( GARCH) t 

1th -  (GARCH)

t-1   
2

1te -  (RESID^2) 

 t-1 

 
 

:  120.150 0.139t tx x -= +  

: th =  0.102 -0.871 
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:  1 20.009 0.345 0.345t t tx x x- -= - - -  

: th =  0.009+0.899 1th - +0.095 2
1te -  

:  100.032 0.184t tx x -= - +  

: th =  0.040+1.265 2
1te -  

:   1 2 3 120.005 0.236 0.229 0.254 0.300t t t t tx x x x x- - - -= - - - - +  

: th = 0.001+ 01.046 1th - -0.048 2
1te -  

:  100.198 0.114t tx x -= +  

: th =  0.067-0.076 1th - +0.804 2
1te -  

:  3 12 160.110 0.194 0.373 0.166t t t tx x x x- - -= + + -  

: th = 0.056 2
1te - +0.953 1th -  

: 1 60.022 0.320 0.406t t tx x x- -= - - +  

: th =  0.054 +1.739 1th - -1.019 2th -  

:  1 11 120.361 0.264 0.305 0.364t t t tx x x x- - -= + + -  

: th =  0.003 + 0.451 2
1te - + 0.638 1th -  

:  10.889 0.262t tx x -= +  

: th =  0.061+ 0.306 2
1te -  

 

2) Univariate GARCH 

 

 

4.10 Univariate GARCH 

: 

 Variable Coefficient t-Statistics Prob. 

 C 0.008 0.731 0.465 

 AR(5) 0.147 2.925 0.003* 

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

 C 0.004 0.095 0.925 

 AR(11) -0.130 -2.113 0.035* 

 C 0.000 0.271 0.787 

 AR(12) 0.216 2.774 0.006* 

 C 0.000 2.649 0.008* 

 AR(4) -0.198 -2.229 0.026* 

 C -0.002 -1.709 0.087* 

 AR(11) -0.177 -5.905 0.000* 

 

 

 

4.10 ( ) 

 Variable Coefficient t-Statistics Prob. 

 C -0.014 -0.742 0.458 

 AR(7) 0.087 5.285 0.000* 

 AR(8) -0.002 -2.340 0.019* 

 C 0.067 0.623 0.534 

 AR(1) 0.335 5.460 0.000* 

 AR(5) 0.148 3.029 0.003* 

 C -0.091 -0.544 0.586 

 AR(6) 0.151 2.013 0.044* 

 C 0.018 0.188 0.851 

 AR(5) 0.144 3.020 0.003* 

:  

: * coefficient 0 

0.05 
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4.11 Univariate GARCH 

:  

 Variable Coefficient t-Statistics Prob. 

 C 0.009 6.693 0.000* 

 RESID(-1)^2 0.766 4.321 0.000* 

 C 0.192 2.557 0.011* 

 RESID(-1)^2 0.640 3.962 0.000* 

 GARCH(-1) 0.328 2.414 0.016* 

 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* 

4.11 ( ) 

 Variable Coefficient t-Statistics Prob. 

 C 0.000 3.736 0.000* 

 GARCH(-1) 1.905 100.331 0.000* 

 GARCH(-2) -0.910 -50.953 0.000* 

 C 0.000 1.110 0.267 

 RESID(-1)^2 0.393 3.677 0.000* 

 GARCH(-1) 0.723 9.560 0.000* 

 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* 

 C 0.264 12.244 0.000* 

 RESID(-1)^2 0.262 2.648 0.008* 

 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* 

 C 0.605 7.032 0.000* 

 RESID(-1)^2 0.736 4.419 0.000* 

 C 0.000 -0.016 0.987 

 RESID(-1)^2 -0.045 -3.801 0.000* 

 GARCH(-1) 1.040 42.252 0.000* 

:  

: * coefficient 0 

0.05 

  

4.10 4.11 

 

 

      

:    50.008 0.147t tx x -= +     
tx

t  

 5tx -  

t-5 AR(5) 

   

: th =  0.009 + 0.766 2
1te -  

 th  (GARCH)

t  

  2
1te -  (RESID^2) 

t
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:  120.216t tx x -=  

: th =  1.905 1th - - 0.910 2th -  

:  110.004 0.130t tx x -= -  

: th =  0.001 +2.842 1th - - 2.729 2th - +0.884 3th -  

:  20.076 0.163t tx x -= -  

: th =  0.328 1th - + 0.640 2
1te -  

:  50.018 0.144t tx x -= +  

: th =  0.605 + 0.736 2
1te -  

 

 

: 60.091 0.151t tx x -= - +  

: th = 2.422 -0.637 1th - + 0.185 2
1te - + 

0.493 2th - +0.180 2
2te -  

: 1 50.067 0.335 0.1481t t tx x x- -= + -  

: th = 0.264 +0.262 2
1te -  

: 7 80.014 0.087 0.002t t tx x x- -= - + -  

: th =  1.040 1th - - 0.045 2
1te -  

: 110.002 0.177t tx x -= - -  

: th =  2.522 1th - -2.154 2th - + 0.622 3th -  

: 40.198t tx x -= -  

: th =  0.723 1th - +0.393 2
1te -  

3) Univariate GARCH
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4.12 Univariate GARCH 

 :  

 Variable Coefficient t-Statistics Prob. 

 C 0.008 0.731 0.465 

 AR(5) 0.147 2.925 0.003* 

 C 0.076 1.746 0.081 

 AR(2) -0.163 -2.176 0.030* 

 C 0.004 0.095 0.925 

 AR(11) -0.130 -2.113 0.035* 

 C 0.000 0.271 0.787 

 AR(12) 0.216 2.774 0.006* 

 C 0.000 2.649 0.008* 

 AR(4) -0.198 -2.229 0.026* 

4.12 ( ) 
 Variable Coefficient t-Statistics Prob. 

 C -0.002 -1.709 0.087 

 AR(11) -0.177 -5.905 0.000* 

 C -0.014 -0.742 0.458 

 AR(7) 0.087 5.285 0.000* 

 AR(8) -0.002 -2.340 0.019* 

 C 0.067 0.623 0.534 

 AR(1) 0.335 5.460 0.000* 

 AR(5) 0.148 3.029 0.003* 

 C -0.091 -0.544 0.586 

 AR(6) 0.151 2.013 0.044* 

 C 0.018 0.188 0.851 

 AR(5) 0.144 3.020 0.003* 
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:  

: * coefficient 0 

0.05 

 

4.13 Univariate GARCH 

 :  

 Variable Coefficient t-Statistics Prob. 

 C 0.009 6.693 0.000* 

 RESID(-1)^2 0.766 4.321 0.000* 

 C 0.192 2.557 0.011* 

 RESID(-1)^2 0.640 3.962 0.000* 

 GARCH(-1) 0.328 2.414 0.016* 

 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* 

4.13 ( ) 
 Variable Coefficient t-Statistics Prob. 

 C 0.000 3.736 0.000* 

 GARCH(-1) 1.905 100.331 0.000* 

 GARCH(-2) -0.910 -50.953 0.000* 

 C 0.000 1.110 0.267 

 RESID(-1)^2 0.393 3.677 0.000* 

 GARCH(-1) 0.723 9.560 0.000* 

 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* 

 C 0.264 12.244 0.000* 

 RESID(-1)^2 0.262 2.648 0.008* 
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 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* 

 C 0.605 7.032 0.000* 

 RESID(-1)^2 0.736 4.419 0.000* 

 C 0.000 -0.016 0.987 

 RESID(-1)^2 -0.045 -3.801 0.000* 

 GARCH(-1) 1.040 42.252 0.000* 

:  

: * coefficient 0 

0.05 

  

4.12 4.13 

 
:  7 80.014 0.087 0.002t t tx x x- -= - + -  

: th =  0.067-0.076 1th - +0.804 2
1te -  

:  20.076 0.163t tx x -= -  

: th =  0.192+ 0.640 2
1te - +0.328 1th -  

:  50.008 0.147t tx x -= +  

  : th = 0.009 + 0.766 2
1te -  

:  110.004 0.130t tx x -= -  

: th =  0.001 +2.842 1th - - 2.729 2th - +0.884 3th -  

:  120.216t tx x -=  

: th =  1.905 1th - -0.910 2th -  

:     40.198t tx x -= -  
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: th = + 0.723 1th - +0.393 2
1te -  

 

:  110.002 0.177t tx x -= - -  

: th =  2.522 1th - -2.154 2th - -0.622 3th -  

:  1 50.067 0.335 0.148t t tx x x- -= + +  

: th = 0.264+0.262 2
1te -  

: 60.091 0.151t tx x -= - +  

: th =  2.422 - 0.637 1th - + 0.493 2th - + 0.185 2
1te - + 

0.180 2
2te -  

:  50.018 0.144t tx x -= +  

: th =  0.605 + 0.736 2
1te -  

:  7 80.014 0.087 0.002t t tx x x- -= - + -  

: th =  1.040 1th - - 0.045 2
1te -  

tx t 

t ix -  t-i AR(p) 

 th ( GARCH)

t 

t ih -  (GARCH)

t-i   
2
t ie -  (RESID^2) 

 t-i 

 

4.3  ( Multivariate GARCH )  
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,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.0709*

0.2308*

0.0077*

å õ
æ ö
æ ö
æ ö
ç ÷

+
0.423* 0.167* 0.145

0.446 0.377* 0.238

0.169* 0.044 0.732*

- -å õ
æ ö-æ ö
æ ö-ç ÷

2
, 1

2
, 1

2
, 1

tour t

cpi t

exr t

e

e

e

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

 

 

 

,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.007*

0.5878

0.0283

å õ
æ ö
æ ö
æ ö-ç ÷

+
0.930* 0.590* 0.181

89.049* 0.611 4.443

30.994 0.349 0.829*

- -å õ
æ ö-æ ö
æ ö-ç ÷

, 1

, 1

, 1

tour t

cpi t

exr t

h

h

h

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

 

 

,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.024*

0.475*

0.201*

å õ
æ ö
æ ö
æ ö
ç ÷

+
2.648* 103.600* 7.649*

238.243* 10.049* 91.322

7.563* 2.071* 0.762*

-å õ
æ ö-æ ö
æ ö- -ç ÷

, 1

, 1

, 1

tour t

cpi t

exr t

h

h

h

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

 

 

,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.011

0.029

0.000

å õ
æ ö
æ ö
æ ö
ç ÷

+
0.047 1.203* 36.870*

2.908* 0.053* 11.945*

0.462 0.028 0.028

-å õ
æ ö- -æ ö
æ ö- -ç ÷

, 1

, 1

, 1

tour t

cpi t
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0.197 4.047* 3.148
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1. : Multivariate (ARCH,GARCH)  

(1,0) 

 t 

t-1 0.423 -0.167 

0.10

 

2. :  Multivariate 

(ARCH,GARCH)  (0,1) 

 t 

t-1 
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0.930 0.590- 0.10

 

3. : Multivariate (ARCH,GARCH) 

 (0,1) 

 t , 
t-1 

2.648  10.049 7.649- 0.10  
4. : Multivariate (ARCH,GARCH)  (0,2) 

 t 

t-1 1.203 36.870-

 t-2 4.856

0.10  
5. : Multivariate (ARCH,GARCH) 

 (0,1) 

 t 

t-1 0.10 5.547

t-1   
6. : Multivariate (ARCH,GARCH) 

 (1,2) 

 

 t 

t-1 0.141 

0.126 0.10
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 t 

t-1  t-

2 -4.047 2.382 

t-1  t-2 

7. : Multivariate (ARCH,GARCH) 

 (1,1) 

 

 t 

t-1 -0.075 

0.10

 

  

 t 

t-1 -0.972  

8. :  Multivariate 

(ARCH,GARCH)  (0,1) 

 t 

t-1 

0.10 3.067 

 

9. :  Multivariate 

(ARCH,GARCH)  (0,1) 

 t 

t-1 -5.791 70.082 -83.325 

0.10  
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10. : Multivariate (ARCH,GARCH)  (0,2) 

 t 

t-1 -9.282 -0.476 

 t-2 4.063 0.10  
 

1)  

   

   

   

   

   

   

   

   

   

   

   

 

 

2) 
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1) (shock)

 

(shock) 

 

 

2) 
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5 

 

 
10 

1997  2008 
(Unit Root 

Test) Augmented Dickey Fuller Univariate GARCH 

Multivariate GARCH  

5.1  
 1) ( stationary )

order of integration 1  I(1) 0.05 

 2) ( stationary )

order of 

integration 1  I(1) 0.05 

 order of integration 2  I(2) 0.05 

 3) ( stationary )

order of integration 1  

I(1) 0.05 

Univariate GARCH  

5.2  Multivariate GARCH 
Multivariate GARCH

 Multivariate GARCH

 

 

 



 54

 1)

 

 2) 

5.3  
1) 

(seasonal) 

 

2) (dynamic) 

 

3) 
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UNIT ROOT  

Augmented Dickey-Fuller test 
1)  UNIT ROOT 

1.1)  
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)  
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) 
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)  
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)  
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)  

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  

 
1.7)  

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)  
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)  

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)  
 
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  

 

 
2)  UNIT ROOT 

 

2.1)  
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)  
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)  

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)  

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  

 

2.5)  

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)  

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)  

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)  

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)  
 
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)  
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  
 

3)  UNIT ROOT 
 

3.1)  

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)  

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)  
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)  
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)  

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)  
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)  
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  

 

3.8)  
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)  
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) 
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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