
 3 

3.1  Unit 
-  (Augmented Dickey-Fuller: ADF) 

 Unit root  Dickey Fuller  Dickey Fuller 

 Serial Correlation  Error Term 

( t)  (High-order Autoregressive Moving Average 

Processes) ( , 2547)  (Autoregressive 

Processes)  DF Test 

(Lagged Change) 
p

it
i xt-i

xt =  xt-1 + 
p

it
i xt-i + t        (1.1)

xt =  +  xt-1 +
p

it
i xt-i + t                  (1.2) 

xt =  + t +  xt-1 + 
p

it
i xt-I + t        (1.3)
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     xt    t 

   xt-1  t-1 

 ,  ,  , 

 t   

t

 H0 :  = 0 

 H1 : | |  0 

 Lagged term 

 Autocorrelation 

 Augmented Dickey Fuller  xt  Unit root 

 Dickey Fuller 

= 0  x1  Unit root  (Critical Value) 

 1.1-1.3 

(Autoregressive Processes) 

 Dickey and Fuller (1979) 

Dickey Fuller  Augmented Dickey Fuller 

 T-statistic 

 Dickey Fuller  3 

 1.1  (Intercept) 

 (Trend Term) ( = =0)

 1.2

( =0)

 1.3 
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 H0 :  = 0  Integrated of order 

zero (xi ~ I(0))  Drift Term  Time Trend 

 F-statistic  3  ( 21, 3 )

 (Joint Hypothesis)  (Dickey and Fuller, 1981) 

 H0 :  = =0 1

 1.5  1.8  H0 :  =  =  = 0 2

 H0 :  =  = 0 

k)-ricted)/(TSSR(unrest
ricted)]/rSSR(unrest-icted)[SSR(restr

i (1.4)

 SSR(restricted) 

SSR(unrestricted)

r

T

k

T-k       (Degree of Freedom)              

i  SSR(restricted) 

SSR(unrestricted) i i

Dickey Fuller  H0 i

 Dickey-Fuller  H0  (Enders, 1995) 

 Unit root  4 
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 1 xt =  + t +  xt-1 + 
p

it
i xt-I + t

 H0 :  = 0  Unit root 

 H0  H0

 (xt)  Unit root

 2  H0

 =  = 0 3

 3 

 (xt)  Unit root 

 (xt)  Unit root 

 3 xt =  +  xt-1 +  
p

it
i xt-i + t

 H0 :  = 0  Unit root 

 =  = 0 

1

 4 

 (xt)  Unit root  (xt)  Unit root 

 4 xt =  xt-1 + 
p

it
i xt-i + t

 H0 :  = 0 

(xt)  Unit root  H0 :  = 0  (xt)  Unit root 

3.2  Unit root  Phillips Perron test (PP-test)  Unit root 

 Dickey and Fuller (1981)  Unit root 

 Unit root 



27

 Unit root 

 Phillips and Perron (1988) 

 Dickey and Fuller  Unit root 

 Unit root 

 Phillips and Perron 

 Phillips 

and Perron  1.5 

ttt YY 1       (1.5) 

 Augmented Dickey Fuller 

 Phillips and 

Perron  t-test 

 Heteroskedasticity  Autocorrelation  Newey-West 

f

q

u q
u

1
0

2

1
1                 (1.6) 

ft

T

ft
tf T

^

1

^1
      (1.7) 

 t-test  Phillips and Perron 
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s

Ts
t

t
b

b
pp ^

0

2^

^

2/1
0

2
     (1.8) 

2bt bs  t-test  standard error  s 

 q  truncation lag 

 t-test  Phillips and Perron  t-test 

Augmented Dickey Fuller 

 pp-test 

 q  Newey-West 

 Newey-West 

3.3 ARDL approach to cointegration ARDL

Pesaran and Pesaran (1997), Pesaran and Smith (1998), Pesaran and Shin (1999),  Pesaran et
al. (2001)

 I(0)  I(1) (Pesaran and Pesaran 1997,p.302-303) 

 (lags) 

Laurenceson  and Chai (2003)  Error correction model(ECM) 

ARDL  Simple linear transformation Banerjee et al. (1993) ECM 

 ARDL 

 Laurenceson  and Chai (2003)

 ARDL 

tttt zxy                         (1.9) 
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   ty , tx tz   = 

t     = 

,  ,    = 

 (1.9)  ARDL 

ttt

p

i
t

p

i
it

p

i
iitiitit zxyzxyy 1312

1
11

1 1
0          (1.10) 

   , ,  =  

321 ,,   = 

 F-Statistics 

 F-statistics 

 Trend  F-Statistics  Intercept and Trend 

 95%  I(0)  I(1)  F-Statistics 

 ARDL Approach to Cointegration  F-Statistics 

 I(0)  H0

 F-Statistics  I(1) 

 H1

 H0 : 0321

 H1 : 0321

3.4  error correction 
mechanism  (ECM)  Normalized 

cointegrating vector(s)  Speed of adjustment coefficient 
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      (1.11) 

 =   cointegrating  nx1

 = Xt

2

 cointegrating vectors  non-stationary 

process  stationary process  linear combination tX ~I(0) ; 

Xt~I(0)(Charemza and Deadman, 1992)  Xt cointegrated of order d  b 

(Xt~CI(d,b))  linear combination tX ~I(d-b) 0bd

cointegrating vector  speed of adjustment coefficient 

 0  -2 (maddala amd In-Mod, 1998) 

 -2 

 (Hoffman and Rasche, 1997) 

1.
 Cointegration 

 ECM (Error Correction Model)  ARDL approach to cointegration 

 ( / )
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p

i
iti

p

i
iti

p

i
itit EXDIEVOP

1
3

1
2

1
10 lnlnlnln

1211
1

5
1

4 lnlnlnln tt

p

i
itiit

p

i
i DIEVOINTGOL

tttt INTGOLEX 151413 lnlnln                                  (1.12)

ln P         = 

 Logarithm 

ln VO   =  Logarithm 

ln DIE       = Logarithm

ln EX        =  ( / )

    Logarithm 

ln GOL     = . .

    2550 . .2553  48 

    Logarithm 

ln INT      = . .

    2550 . .2553  48               

     Logarithm 

     = 

         = 

t  = 

i         =  1, 2, 3, … ,p 

t          = 
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2.
2.1)  (Dependent Variable) 

 (Service)   (Tourism Business 

Sector)  13 

1.1  ( )  ASIA 

1.2  ( )  CENTEL

1.3  ( )  DTC 

1.4  ( )  ERAWAN

1.5  ( )  MANRIN

1.6  ( )  ( )  ROH 

1.7 -  ( )  SHANG

1.8  ( )  CAWOW 

1.9  ( )  CRS 

1.10  ( )  GRAND

1.11  ( )  LRH

1.12 -  ( )  MME 

1.13  ( )  OHTL 

2.2)  (Independent Variable)
 5 

2.1  (Volume; VO) 

2.2  (Diesel; DIE) 

2.3    (Exchange Rate; EX) /

2.4  (Golden Price; GOL) 

2.5  (Interest Rate; INT)  % 
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2.3)

(Far East Securities Company Limited, 2554)

 (Volume)

 (Diesel Price) 

 ( )

(http://www.bloggang.com/viewblog.php?id=c-sar-

salad&date=15-06-2005&group=4&gblog=4)

 (Exchange Rate) 
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 (Golden Price) 

  ( , 2551)

 (Interest Rate) 

3.

 13 . .

2550 . . 2553  48  (Financial 

and Investment Center) 

 ARDL Approach to Cointegration 
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4.
 ARDL approach to cointegration 

 ARDL approach to cointegration  2 

4.1.  Unit root  Cointegration  ARDL 
Approach to Cointegration  ( tY )  Unit Root 

0:oH

1:1H

 0 tY  Unit Root  Non-Stationary 

tY Differencing

0H  Differencing  Order if Integration (d) 

0;ddIYt

 Stationary 

 Non-Stationary 2R  t-statistic 

 Stationary 

 Cointagration, Error Correction Model (ECM)  Unit Root 

 Augmented Dickey-Fuller (ADF) Test (Dickey and Fuller, 1979) 

t

k

t
tttt yyY

1
11

     (1.13)

t =  Error term 

tY =  Unit root 
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 Stationary 1ttt YYY  First 

difference  i  (Gujara, 2003) 

 (Stationary)  Unit Root  ADF 

 Unit root  3 

 (Intercept and Trend)  (Intercept no Trend) 

 (None) 

 Unit root  ADF statistic /  PP 

statistic  Mackinnon Critical Value  Unit root 

 Unit root 

 Unit root  Level  First difference 

Integrated order  Level  Integrated order  I 

(0)  First difference  Integrated order 

I (1)  Integrated order  Integrated order 

 (1.13)  Unit root  ADF Test 
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 4:  Unit root  ADF Test 

     

 Unit root 

ASIA P       (1) 
t

k

t
tttt ASIAPASIAPASIAP

1
11

VO    (2) 
t

k

t
tttt ASIAVOASIAVOASIAVO

1
11

DIE   (3) 
t

k

t
tttt ASIADIEASIADIEASIADIE

1
11

EX    (4) 
t

k

t
tttt ASAIAEXASAIAEXASIAEX

1
11

GOL (5) 
t

k

t
tttt ASIAEXASIAGOLASIAGOL

1
11

INT   (6) 

t

k

t
t

ttt

ASIAINT

ASIAINTASIAINT

1
1

1

CENTEL P        (7) 

t

k

t
t

ttt

CENTELP

CENTELPCENTELP

1
1

1

VO    (8) 

t

k

t
t

ttt

CENTELVO

CENTELVOCENTELVO

1
1

1

 DIE   (9) 

t

k

t
t

ttt

CENTELDIE

CENTELDIECENTELDIE

1
1

1

EX    (10) 

t

k

t
t

ttt

CENTELEX

CENTELEXCENTELEX

1
1

1

 GOL (11) 

t

k

t
t

ttt

CENTELGOL

CENTELGOLCENTELGOL

1
1

1
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 4:  Unit root  ADF Test 

      ( )

 Unit root 
CENTEL

( )

INT   (12) 

t

k

t
t

ttt

CENTELINT

CENTELINTCENTELINT

1
1

1

DTC P       (13) 
t

k

t
tttt DTCPDTCPDTCP

1
11

VO   (14) 
t

k

t
tttt DTCVODTCVODTCVO

1
11

DIE   (15) 
t

k

t
tttt DTCDIEDTCDIEDTCDIE

1
11

EX    (16) 
t

k

t
tttt DTCEXDTCEXDTCEX

1
11

GOL (17) 

t

k

t
t

ttt

DTCGOL

DTCGOLDTCGOL

1
1

1

INT   (18) 
t

k

t
tttt DTCINTDTCINTDTCINT

1
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ERAWAN P       (19) 

t

k

t
t

ttt

ERWANP

ERAWANPERAWANP

1
1

1

VO   (20) 
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k

t
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ttt

ERWANVO

ERWANVOERWANVO

1
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1
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ttt

ERWANDIE
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1
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1
1

1
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GOL (23) 

t

k

t
t

ttt

ERWANGOL

ERWANGOLERWANGOL

1
1

1

 4:  Unit root  ADF Test 

      ( )

 Unit root 
ERAWAN

( )

INT   (24) 

t

k

t
t

ttt

ERWANINT

ERWANINTERWANINT

1
1

1

MANRIN P       (25) 

t

k

t
t

ttt

MANRINP

MANRINPMANRINP

1
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VO   (26) 

t

k
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t

ttt

MANRINVO

MANRINVOMANRINVO

1
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1

DIE   (27) 

t

k
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MANRINDIE

MANRINDIEMANRINDIE

1
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EX    (28) 
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MANRINEX
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1
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GOL (29) 
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MANRINGOL
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1
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GOL (35) 
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t
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ROHGOLROHGOL
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 4:  Unit root  ADF Test 

      ( )

 Unit root 
ROH ( ) INT   (36) 

t

k

t
tttt ROHINTROHINTROHINT
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 4:  Unit root  ADF Test 

      ( )

 Unit root 
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 4:  Unit root  ADF Test 

      ( )

 Unit root 
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 4:  Unit root  ADF Test 

      ( )

 Unit root 
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 ADRL Approach to Cointegration 

Unit root  Order of Integration  0  1 
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 ARDL Approach to Cointegration 

 Unit root 

 (Cointegration)  ARDL Approach to Cointegration 

p

i
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p

i
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p

i
itit EXDIEVOP
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2

1
10 lnlnlnln

     
1211

1
5

1
4 lnlnlnln tt
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i
itiit

p

i
i DIEVOINTGOL

     tttt INTGOLEX 151413 lnlnln                                     (1.14)

ln P         = 

 Logarithm 

ln VO   =  Logarithm 

ln DIE       =  Logarithm 

ln EX        =  ( / )

    Logarithm 

ln GOL     = . .

    2550 . .2553  48       

      Logarithm 

ln INT      = . .

    2550 . .2553  48 

      Logarithm 

     = 

         = 

t  =

i         =  1, 2, 3, … ,p 

t          = 
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Ho : 054321

H1 : H0    

 (1.14) 

 5:  ARDL Approach to Cointegration 
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ERAWAN
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 5:  ARDL Approach to Cointegration 
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 5:  ARDL Approach to Cointegration 
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 5:  ARDL Approach to Cointegration 

      ( )

 Cointegration 
OHTL

(91)

ttt

ttt

it

p

i
iit

p

i
iit

p

i
i

it

p

i
iit

p

i
i

OHTLINTOHTLGOL
OHTLEXOHTLDIEOHTLVO

OHTLINTOHTLGOLOHTLEX

OHTLDIEOHTLVOOHTLP

1514

131211

1
5

1
4

1
3

1
2

1
10

lnln
lnlnln

lnlnln

lnlnln

4.2.  (Error Correction Mechanism)

 Error Correction Model : ECM  Error Correction Term 

 0 ( 01t )

 Error Correction (ECM) 

 5  ( ,

 ( / ), ,

)



49

r

i
iti

q

i
iti

p

i
itit EXDIEVOP

1
3

1
2

1
10 lnlnlnln

1
0

2
1

0

1
10

1
5

1
4 lnln(lnlnln ttt

u

i
itiit

s

i
i DIEVOPINTGOL

)lnlnln 1
0

5
1

0

4
1

0

3
tttt INTGOLEX                 (1.15)

ln P         = 

 Logarithm 

ln VO  =  Logarithm 

ln DIE       = 

Logarithm

ln EX        =  ( / )

 Logarithm 

ln GOL     = 

. . 2550 . .2553  48 

 Logarithm 

ln INT      = 

. . 2550 . .2553  48 

 Logarithm 

     = 



50

t          = 

H0 : 0 = 0  

H1 :  -2 < 0 < 0 

 6:  Error Correction (ECM) 
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 6:  Error Correction (ECM) 
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 6:  Error Correction (ECM) 
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 6:  Error Correction (ECM) 
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 6:  Error Correction (ECM) 
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