
 4 

 3  (1)  Unit root 

 (Stationary)  (2)  Cointegration 

 ARDL Approch to cointegration  (3) 

 ECM 

4.1  Unit root 

 Unit root   Augmented Dickey-Fuller 

 (Stationary )  Order of Integration 

 0  I(0)  Levels with Trend and Intercept, Levels with Intercept  Levels 

without Trend and Intercept  ADF 

MacKinnon  99  ADF 

MacKinnon Critical  Non-Stationary 

 (Stationary) 

 Order of Integration  Order of Integration 

1  I(1)  First Difference with Trend and Intercept 

 99  MacKinnon Critical  

Stationary

Stationary  Order of Integration  1 

 Unit root 

 ADF 
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xt =  xt-1 + 
p

it
i xt-i + t     (4.1)

xt =  +  xt-1 +
p

it
i xt-i + t             (4.2) 

xt =  + t +  xt-1 + 
p

it
i xt-I + t     (4.3)

     xt    t 

   xt-1  t-1 

 ,  ,  , 

   t   

t

 H0 :  = 0 

 H1 :  | |  0 

 t  ADF  t 

 Ho  (

, 2548) 

 Unit root  13  Order of Integration 

 0  I(0)  Level with Trend and Intercept 

(Trend)  Unit root 

Level with Trend and Intercept  (Walter enders, 1995)  0.01 

 ADF  0.01 

 (Non-Stationary)  I(0)  0.01 

 Order of Integration  Order of Integration 1  I(1) 
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 First Difference with Trend and Intercept 0.01
0.01  ADF  MacKinnon 0.01

 (Stationary) ( , 2552) 

4.1.1
 7:  ADF Unit root  AIC  6 

      ASIA

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.0000 0.0001 0.0288 0.0000 0.5837 0.0000

Volume 0.0021 - 0.0012 - 0.0030 -

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 

 ASIA 

 ADF Test Statistic  Level  MacKinnon (

)  0 

 Unit root  Integration of Order  0 

I(0) ( , 2550) 
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 8:  ADF Unit root  AIC  6

      CENTEL

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.8750 0.0002 0.4520 0.0000 0.4031 0.0000

Volume 0.0000 0.0000 0.7410 0.0000 0.0894 0.0000

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 

 8  Unit root  CENTEL 

 Unit root  I(1) (  58) 

 9:  ADF Unit root  AIC  6

      DTC

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.9261 0.0001 0.4329 0.0000 0.3171 0.0000

Volume 0.0725 0.0000 0.0320 0.0000 0.0261 0.0000

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 

 9  Unit root  DTC 

 Unit root  I(1) (  58) 
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 10:  ADF Unit root  AIC  6

        ERAWAN

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price * 0.3803 0.4424 0.2981 0.1842 0.3017 0.0234

Volume 0.0735 0.0000 0.0320 0.0000 0.0261 0.0000

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 :  (*  Integration of Order  2) 

 10   ERAWAN  ADF Test Statistic 

 Level  MacKinnon ( )

 0 

 Unit root  Integration of Order  0  I(0)

 Unit root  I(1)  Unit 

root  I(2)  3  ARDL Approach to 

Cointegration  Stationary Variable  Integration of 

Order  0  1 

 ERAWAN 

 ARDL to Cointegration 

 (Cointegration) 

 (ECM)  (  58) 
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 11:  ADF Unit root  AIC  6 

        MANRIN

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.9779 0.0000 0.3868 0.0001 0.0835 0.0011

Volume 0.0211 - 0.0047 - 0.0092 -

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 

 11  MANRIN 

 ADF Test Statistic  Level  MacKinnon (

)  0 

 Unit root  I(0) (  58) 

 12:  ADF Unit root  AIC  6

        ROH

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.1026 0.0000 0.6227 0.0000 0.2138 0.0000

Volume 0.0010 - 0.0003 - 0.0010 -

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 
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 12  ROH 

 ADF Test Statistic  Level  MacKinnon (

)  0 

 Unit root  I(0) (  58) 

 13:  ADF Unit root  AIC  6

        SHANG 

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.0463 0.0000 0.8189 0.0000 0.1855 0.0000

Volume 0.0168 - 0.0054 - 0.0069 -

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 

 13   SHANG 

 ADF Test Statistic  Level  MacKinnon (

)  0 

 Unit root  I(0) (  58) 
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4.1.2
 14:  ADF Unit root  AIC  6

        CAWOW

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.8698 0.0000 0.8298 0.0000 0.0148 0.0000

Volume 0.0056 - 0.0024 - 0.0008 -

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 

 14  CAWOW 

 ADF Test Statistic  Level  MacKinnon (

)  0 

 Unit root  I(0) (  58) 

 15:  ADF Unit root  AIC  6 

        CSR

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.4415 0.0001 0.0612 0.0000 0.5718 0.0000

Volume 0.0056 - 0.0009 - 0.0002 -

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 
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 15  CSR 

 ADF Test Statistic  Level  MacKinnon (

)  0 

 Unit root  I(0) (  58) 

 16:  ADF Unit root  AIC  6 

        GRAND

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.9983 0.0007 0.5301 0.0003 0.2555 0.0000

Volume* 1.0000 0.6871 0.9999 0.9188 0.9950 0.5945

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 :  (*  I(2)) 

 16   GRAND 

 Stationary Variable  First Difference 

 Stationary Variable  Integration of Order  2 

 3  ARDL Approach to Cointegration 

 Stationary Variable  Integration of Order  0  1 

 GRAND  5 

( /

)  (  58) 
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 17:  ADF Unit root  AIC  6 

        LRH

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.8170 0.0014 0.5268 0.0002 0.7537 0.0000

Volume 0.0002 - 0.0000 - 0.0861 -

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 

 17  LRH 

 ADF Test Statistic  Level  MacKinnon (

)  0 

 Unit root  I(0) (  58) 

 18:  ADF Unit root  AIC  6

        MME  

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.8550 0.0000 0.6498 0.0000 0.0732 0.0000

Volume 0.0001 - 0.0002 - 0.0005 -

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 
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 18   MME 

 ADF Test Statistic  Level  MacKinnon (

)  0 

 Unit root  I(0) (  58) 

 19:  ADF Unit root  AIC  6 

       OHTL

 Intercept And Trend  Intercept None 

I(0) I(1) I(0) I(1) I(0) I(1) 

Price 0.0090 - 0.0079 - 0.7582 -

Volume 0.0000 - 0.0000 - 0.2488 -

Diesel Price 0.0516 0.0026 0.1802 0.0144 0.6216 0.0001

Exchange Rate 0.8119 0.0000 0.8600 0.0000 0.1866 0.0000

Gold Price 0.0149 0.0000 0.8805 0.0000 0.9678 0.0000

Interest Rate 0.4241 0.0038 0.1027 0.0019 0.0277 0.0001

 : 

 19  OHTL 

 ADF Test Statistic  Level  MacKinnon (

)  0 

 Unit root  I(0) (  58) 
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20:  Unit root  ADF  13 

 PRICE VOLUME DIESEL EXCHANGE GOLD96.5 INTEREST

ASIA I(1) I(0) I(1) I(1) I(1) I(1) 

CAWOW I(1) I(0) I(1) I(1) I(1) I(1) 

CENTEL I(1) I(1) I(1) I(1) I(1) I(1) 

CRS I(1) I(0) I(1) I(1) I(1) I(1) 

DTC I(1) I(1) I(1) I(1) I(1) I(1) 

ERAWAN I(2) I(1) I(1) I(1) I(1) I(1) 

GRAND I(1) I(2) I(1) I(1) I(1) I(1) 

LRH I(1) I(0) I(1) I(1) I(1) I(1) 

MANRIN I(1) I(0) I(1) I(1) I(1) I(1) 

MME I(1) I(0) I(1) I(1) I(1) I(1) 

OHTL I(1) I(0) I(1) I(1) I(1) I(1) 

ROH I(1) I(0) I(1) I(1) I(1) I(1) 

SHANG I(1) I(0) I(1) I(1) I(1) I(1) 

 : 

4.2  Cointegration 

 ARDL Approach to Cointegration  12 

 (Stationary) 

Unit root  ADF  Order of Integration  0  I(0)  Level with Trend 

and Intercept  0.10  (Stationary) 

 (

, 2548)  (Min B. Shrestha, 2549)
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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          = 

Ho : 054321

H1 : H0    
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4.2.1
 21:  Cointegration  ASIA

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO 0.0050988  0.0051221  0.99544[0.327]

DIE                0.33525***  0.069280  4.8391[0.000]

EX   -0.080330  0.23273  -0.34517[0.732]

GOL -0.13819  0.099545  -1.3882[0.175]

INT                0.054350*  0.024696  2.2008[0.035]

C                  1.8366***  0.55606  3.3028[0.002]

T -0.0020721**  0.8955E-3  -2.3138[0.027]

 :   *=  0.10, **=  0.05, ***=  0.01 

ttt
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ASIAINTASIADIEASIAINT

ASIAGOLASIAEXASIADIE

ASIAVOASIAP

11
1
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2

1
1

ln054350.0ln33525.0ln

lnlnln

ln0.0020721T-8366.1ln

 Prob  0.10 

 (

67)
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 22:  Cointegration  CENTEL

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO  0.12823**  0.043660  2.9371[0.007]

DIE 0.16028  0.23589  0.67947[0.502]

EX -1.5556  1.0658  -1.4595[0.156]

GOL     0.28101  0.41623  0.67513[0.505]

INT 0.21146*  0.12324  1.7159[0.097]

C 1.2341  2.5450  0.48491[0.632]

T    -0.0066673  0.0039558  -1.6854[0.103]

 :   *=  0.10, **=  0.05, ***=  0.01 
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CENTELINTCENTELVO
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ln21146.0ln12823.0

lnlnln

lnlnln

 Prob  0.10 

 (  67) 
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 23:  Cointegration  DTC 

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO 0.098658  0.099016  0.99639[0.327]

DIE 0.20263  0.65156  0.31100[0.758]

EX -1.2835  2.7103  -0.47356[0.639]

GOL -0.095499  1.1550  -0.082685[0.935]

INT -0.040814  0.32618  -0.12513[0.901]

C 3.4615  6.9490  0.49813[0.622]

T -0.0042393  0.010783  -0.39316[0.697]

 :   *=  0.10, **=  0.05, ***=  0.01 

 Prob  0.10 

 DTC 

 (  67) 

 24:  Cointegration  MANRIN 

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO -0.12006  0.13348 -0.89944[.376]

DIE 4.2169  3.3450  1.2607[.218]

EX 0.69813  8.0994  0.086196[.932]

GOL -10.5558  6.6392  -1.5899[.123]

INT 0.16280  0.68011  0.23937[.813]

C 35.9814  18.6055  1.9339[.063]*

T 0.070551  0.058122  1.2138[0.235]

 :   *=  0.10, **=  0.05, ***=  0.01 

 Prob  0.10 

 MANRIN 

 (  67)
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 25:  Cointegration  ROH 

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO 0.18635**   0.084793 2.1977[0.037]

DIE -1.1021**  0.53776  -2.0495[0.050]

EX -7.2343***  3.5953  -2.0122[0.054]

GOL 3.5771**  1.5165  2.3587[0.026]

INT -0.84715***  0.41470  -2.0428[0.051]

C 0.38862  4.7693 0.081484[0.936]

T -0.042798**  0.016471  -2.5983[0.015]

 :   *=  0.10, **=  0.05, ***=  0.01 
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 Prob  0.10 
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 (  67) 



73

 26:  Cointegration  SHANG 

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO 0.058681***  0.017314  3.3892[0.002]

DIE 0.63851***  0.17026  3.7503[0.001]

EX  -0.35392  0.44175  -0.80118[0.430]

GOL 0.45705**  0.19165  2.3848[0.024]

INT 0.11963**  0.048964  2.4432[0.021]

C -0.58725  1.2042  -0.48765[0.629]

T -0.0064479***  0.0015654  -4.1191[0.000]

 :   *=  0.10, **=  0.05, ***=  0.01 
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 Prob  0.10 
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4.2.2
 27:  Cointegration  CAWOW 

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO -0.19348 ***  0.035156 -5.5035[0.000]

DIE 0.11837  0.41923 0.28235[0.780]

EX -0.11968  1.5921  -0.075171[0.941]

GOL -0.13364  0.58692 -0.22769[0.821]

INT -0.40398*  0.22607  -1.7869[0.084]

C 2.2482  3.6018  0.62418[0.537]

T -0.030664*** 0.0049279  -6.2224[0.000]

 :  *=  0.10, **=  0.05, ***=  0.01 
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 28:  Cointegration  CSR 

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO -0.086935***  0.024809  -3.5042[0.002]

DIE 1.3108***  0.37926 3.4563[0.002]

EX 0.46364  1.0005  0.46341[0.647]

GOL -2.4145***    0.55402 -4.3582[0.000]

INT 0.092080  0.13094  0.70324[0.488]

C 8.6478***  2.1367  4.0472[0.000]

T 0.018388***  0.0049976  3.6794[0.001]

 :   *=  0.10, **=  0.05, ***=  0.01 
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 29:  Cointegration  GRAND 

Regressor Coefficient Standard Error T-Ratio [Prob] 

DIE -0.37234  0.50274  -0.74061[0.464]
EX -6.3492*** 1.7668  -3.5937[0.001]

GOL -0.16989  0.38463  -0.44169[0.662]
INT 0.38049**  0.16331 2.3298[0.026]
C 11.8626*** 3.4109 3.4779[0.001]
T -0.012927***  0.0045825  -2.8208[0.008]

 :   *=  0.10, **=  0.05, ***=  0.01 
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 30:  Cointegration  LRH 

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO -0.020189  0.071146  -0.28377[0.778]

DIE -0.060603  0.48763  -0.12428[0.902]

EX -9.3794**  3.4652  -2.7068[0.011]

GOL -0.64743  0.68488  -0.94531[0.351]

INT -0.43923  0.34457  -1.2747[0.211]

C 18.9845***  6.5434  2.9013[0.007]

T -0.0085361  0.0084097  -1.0150[0.317]

 :   *=  0.10, **=  0.05, ***=  0.01 
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 31:  Cointegration  MME 

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO 0.13078*  0.074342  1.7591[.089]

DIE 0.037913  0.50056  0.075741[.940]

EX -14.4041**  5.4068  -2.6641[.012]

GOL -1.1268  0.67529  -1.6686[.106]

INT -0.97072  0.57660  -1.6835[.103]

C 26.9839***  9.7843  2.7579[.010]

T -0.029504**  0.011190  -2.6367[0.013]

 :   *=  0.10, **=  0.05, ***=  0.01 
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 32:  Cointegration  OHTL 

Regressor Coefficient Standard Error T-Ratio [Prob] 

VO -0.011125*  0.0058264    -1.9094[.064]

DIE 0.045623  0.033114  1.3778[.177]

EX -0.15177  0.15083  -1.0062[.321]

GOL 0.074729  0.066855  1.1178[.271]

INT -0.0062806  0.014980  -0.41926[.677]

C 2.6055***  0.35683  7.3017[.000]

T -0.0016837***  0.5500E-3  -3.0614[.004]

 :   *=  0.10, **=  0.05, ***=  0.01 
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 Logarithm 
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4.3.1
 33:  ECM 

       ASIA 

 Coefficient 

(Standard

Error)

T-statistic 
2

R F-Statistics 

[Prob]

D(P) c 2.3203* 

(0.80662)

2.8765 0.52162 5.5433 

[0.000]

t -0.0026178 

(0.0011798)

-2.2189

ecm(-1) -1.2634* 

(0.19079)

-6.6218

dP1 0.3270 

(0.16268)

2.0266

dP2 0.12982 

(0.072601)

1.7881

dVO 0.0064417 

(0.0063630)

1.0124

dDIE 0.42355*** 

(0.10008)

4.2320

dEX -0.84812 

(0.51435)

-1.6489

dGOL -0.17459 

(0.13175)

-1.3252

dINT -0.17178* 

(0.088877)

-1.9328

dINT1 -0.23660** 

(0.10319)

-2.2928

 :  *=  0.10, **=  0.05, ***=  0.01 
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  lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 

ttttt

ttt

ttt

ASIAINTASIAGOLASIAEXASIADIE

ASIAVOASIAPASIAINT

ASIAINTASIADIEASIAP

)lnlnlnln

ln(ln12634.0ln0.2366

ln0.17178ln0.423553203.2ln

1
0
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1

0
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1

0

3
1

0
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1
0

1
11

 (Lag) 2 

 ASIA 

 -0.12634 

 ASIA 

 (Speed of Adjustment)  ASIA 

 -0.12634 ( , 2552) 
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 34 :  ECM 

        CENTEL 

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c 0.63612  

   (1.4070)

0.45211 0.48912 4.8438 

[0.000]

t -0.0034367  

(0.0018951)

-1.8134

ecm(-1) -0.51545* 

(0.15623)

-3.2993

dVO 0.018595  

(0.013266)

-1.4016

dVO1 -0.068691*** 

(0.015122)

-4.5426

dVO2 -0.032839**

(0.012504)

-2.6264

dDIE 0.33813 

(0.21875)

1.5157

dDIE1 0.35133* 

(0.19832)

1.7715

dEX -1.9737** 

 (0.85847)

-2.2991

dGOL 0.14485 

(0.20223)

0.71625

dINT 0.41453** 

(0.15701)

2.6402

 : *=  0.10, **=  0.05, ***=  0.01 
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 lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 
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ttt

ttt
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CENTELDIECENTELVOCENTELP

CENTELINTCENTELEXCENTELDIE
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)lnlnln
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 (Speed of Adjustment) 

CENTEL  -0.51545 (  82) 
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 35:  ECM 

       DTC 

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c 0.81358
(1.8229)

0.44632 0.54279 7.2485 

[0.000]

t -0.9964E-3 

(0.006196)

-0.38036

ecm(-1) -0.23504* 

(0.11478)

-2.0477

dVO -0.0069583 

(0.014446)

-0.48167

dDIE 0.52383** 

(0.24109)

2.1727

dDIE1 -0.19546 

(0.21432)

-0.91199

dDIE2 0.60501* 

(0.21275)

2.8438

dEX -1.9230** 

(0.83274)

-2.3092

dGOL 0.53074 

(0.27062)

1.9612

dINT -0.0095927 

(0.077913)

-0.12312

 : *=  0.10, **=  0.05, ***=  0.01 
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 lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 

ttt

tttt

tttt

DTCINTDTCGOL
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(Speed of Adjustment)  DTC 

 -0.23504 (  82) 
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 36:  ECM 

       MANRIN

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c 5.2304 

(2.9209)

1.7907 0.39069 3.4010
[0.003]

t 0.010256 

(0.0047158)

2.1747

ecm(-1) -0.14536* 

(0.10080)

-1.4421

dP1 -0.15516 

(0.18259)

-0.84974

dVO -0.017452 

(0.013411)

-1.3013

dDIE 0.61299** 

(0.25891)

2.3676

dEX -2.8325** 

(1.3264)

-2.1355

dGOL -0.37875 

(0.37773)

-1.0027

dGOL1 0.71643** 

(0.38567)

1.5824

dINT1 -0.52220** 

(0.24463)

-2.1347

 dINT2 -0.28921 

(0.23374)

-1.2374

 : *=  0.10, **=  0.05, ***=  0.01 
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 lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 
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tt

ttt

MANRININTMANRINGOLMANRINEX

MANRINDIEMANRINVOMANRINP

MANRINNTMANRINGOL
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 -0.14536 

 MANRIN 

 (Speed of Adjustment)  MANRIN 

 -0.14536 (  82) 
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  37:  ECM 

        ROH 

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c 0.12668 

(1.5486)

0.081802 0.50495 4.7600 

[0.000]

t -0.013951 

(0.0028720)

-4.8577

ecm(-1) -0.32598* 

(0.11530)

-2.8272

dVO 0.014441 

(0.0095823)

1.5071

dVO1 -0.021847** 

(0.010293)

-2.1226

dVO2 -0.017501** 

(0.0077169)

-2.2679

dDIE -0.69215*** 

(0.23080)

-2.9990

dEX 0.75100 

(0.53899)

1.3933

dEX1 2.2013** 

(0.8155)

2.7125

dEX2 2.2510*** 

(0.63730)

3.5321

dGOL1 -0.54500** 

(0.23116)

-2.3577
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  37:  ECM 

        ROH ( )

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) dGOL2  -0.21875 

(0.17019)

-1.2853 0.50495 4.7600 

[0.000]

dINT -0.27615*** 

(0.068610)

-4.0250

 : *=  0.10, **=  0.05, ***=  0.01 

 lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 
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 , ,

 -0.32598 

 ROH 

 (Speed of Adjustment) 

 ROH  -0.32598 (  82) 

  38:  ECM 

        SHANG 

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c -0.43322 

(0.87177)

-0.49694 0.66012 8.3714 

[0.000]

t -0.0047567 

(0.0012466)

-3.8158

ecm(-1) -0.73771* 

(0.12708)

-5.8053

dVO 0.0024866 

(0.0075853)

0.32781

dVO1 -0.010772* 

(0.0056996)

-1.8899

dDIE 0.40890***

(0.13269)

3.0805

dDIE1 -0.41525*** 

(0.13479)

-3.0805
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  38:  ECM 

        SHANG ( )

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) dDIE2 -0.32037** 

(0.12662)

-2.5301 0.66012 8.3714 

[0.000]

dEX -0.26109 

(0.32919)

-0.79314

dGOL 0.33717** 

(0.13624)

2.4748

dINT -0.026025 

(0.094704)

-0.274808

dINT1 -0.33965*** 

(0.10708)

-3.1719

dINT2 -0.47791*** 

(0.10112)

-4.7261

 : *=  0.10, **=  0.05, ***=  0.01 

 lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 
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4.3.2
  39:  ECM 

         CAWOW

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c 1.3154  

(0.0053539 )

0.63556 0.36628 3.3693 

[0.003]

t -.017941  

(0.0053539 )

-3.3509

ecm(-1) -0.58508 * 

(.12942 )

-4.5207

dVO 0.064499  

(.011543)

-2.9665

dVO1 0.12982*** 

(0.017399)

3.7070

dVO2 0.033210**

(.012949)

2.5647

dDIE 0.069256 

(0.24613)

4.2320

dEX -1.3958 

(1.2805)

-1.0900

dEX1 -3.4859** 

(1.4917)

-2.3369

dGOL -0.078188 

(0.33751)

-0.23166
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  39:  ECM 

        CAWOW ( )

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) dINT 0.48278** 

(0.24455)

-1.9741 0.36628 3.3693 

[0.003]

dINT1 0.91287*** 

(0.30971)

-2.9475

dINT2 0.48332** 

(0.2471)

0.63556

 : *=  0.10, **=  0.05, ***=  0.01 

 lnP  Natural logarithm 

lnVO  Natural logarithm 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 
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 (Lag) 2 

 CAWOW 

 ( / )

 -0.58508 

CAWOW  (Speed of Adjustment) 

 CAWOW  -0.58508 

(  82)

 40 :  ECM 

        CSR 

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c 3.6851 

   (1.0366)

3.5548 0.56136 5.7162 

[0.000]

t 0.0078358  

(0.0024515)

3.1963

ecm(-1) -0.42613* 

(0.091376)

-4.6635

dVO -0.023459 *** 

(0.0066315)

-3.5376

dDIE 0.58969*** 

(0.17293)

3.4100

dDIE1 -0.33020**

(0.15069)

-2.6031
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 40 :  ECM 

        CSR ( )

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) dDIE2 -0.39225** 

(0.15069)

-2.6031 0.56136 5.7162 

[0.000]

 dEX -0.53555 

(0.53378)

-1.0033

 dGOL -0.26264 

 (0.16684)

-1.5743

 dGOL1 0.37476** 

(0.19044)

1.9679

 dGOL2 0.27781 

(0.16615)

1.6721

 dINT -0.055666 

(0.11523)-

0.48311

 dINT1 -0.38142*** 

(0.11017)

-3.4621

 dINT2 -0.18337** 

(0.10389)

-1.7649

 dGOL2 0.27781 

(0.16615)

1.6721

 : *=  0.10, **=  0.05, ***=  0.01 

 lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 
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lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 

ttt

ttt

ttt

ttt

ttt

CSRINTCSRGOL
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CSRPCSRINTCSRINT
CSRGOLCSRDIECSRDIE

CSRDIECSRVOCSRP

)lnln
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 (Speed of Adjustment) 
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 41 :  ECM 

        GRAND 

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c 11.8626 

(3.4109)

3.4779 0.47239 5.1395 

[0.000]

t -0.012927 

(0.0045825)

-2.8208

ecm(-1) -1.0000* 

(0.00)

NONE

dDIE -0.37234 

(0.50274)

-0.74061

dDIE1 0.96933** 

(0.39684)

2.4426

dEX -5.8756*** 

(1.5368)

-3.8232

dEX1 5.3760** 

(2.1462)

2.5049

dEX2 3.3094** 

(1.8993)

1.7425

dGOL -0.16989 

(0.38463)

-0.44169

dINT 1.0093*** 

(0.30657)

3.2922

 dINT1 -0.55150** 

(0.30874)

-1.7863

 : *=  0.10, **=  0.05, ***=  0.01 
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 lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 

ttt

tttt

ttt

titt

INTGOL
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INTINTEX
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)lnln
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 -1.0000 

 GRAND 

 (Speed of Adjustment)  GRAND 

 -1.0000 (  82) 
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  42:  ECM

        LRH 

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c 6.1080 

(2.1565)

2.8323 0.26407 2.9765
[0.010]

t -0.0027464 

(0.0021943)

-1.2516

ecm(-1) -0.32174* 

(0.13639)

-2.3589

dP1 0.31196 

(0.18678)

1.6703

dVO 0.016065 

(0.018290)

0.87836

dDIE -0.019498 

(0.15292)

-0.12751

dEX -2.2280** 

(0.97097)

-2.2947

dEX1 2.3145** 

(1.1007)

2.1027

dGOL -0.20830 

(0.23884)

-0.87214

dINT -0.14132** 

(0.076723)

-1.8419

 : *=  0.10, **=  0.05, ***=  0.01 
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  lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 
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tt

ttt

ttt
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 43:  ECM 

       MME 

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c 10.6976 

(2.7524)

3.8866 0.60024 6.6722 

[0.000]

t -0.011697 

(0.0029553)

-3.9579

ecm(-1) -0.39644* 

(0.16285)

-2.4344

dVO 0.051772*** 

(0.014190)

3.6484

dVO1 -0.28150* 

(0.015227)

-1.8487

dDIE 0.015030 

(0.20138)

0.074637

dEX -2.2859** 

(1.0784)

-2.1198

dEX1 2.9443* 

(1.4790)

1.9907

dEX2 2.3140* 

(1.3034)

1.7753

dGOL -0.44671 

(0.29867)

-1.4957

 dINT -0.38484*** 

(0.10934)

-3.5195

 : *=  0.10, **=  0.05, ***=  0.01 
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 lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 

lnINTt  Natural logarithm  t 

ttttt

ttit

ttt

ttt

MMEINTMMEGOLMMEEXMMEDIE

MMEVOMMEPMMEINT

MMEEXMMEEXMMEEX
MMEVOMMEVOMMEP

)lnlnlnln

ln(ln39644.0ln0.38484

ln2.314ln2.9443ln2.2859
ln0.2815ln0.051772ln

1
0

5
1

0

4
1

0

3
1

0

2

1
0

1
1

21

1

 (Lag) 2 

 MME 

 ( / )

-0.39644

 MME 

 (Speed of Adjustment)  MME 

 -0.39644 ( 82)
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  44:  ECM 

 OHTL 

 Coefficient 

(Standard

Error)

t-statistic 
2

R F-Statistics 

[Prob]

D(P) c 1.9281 

(0.35080)

5.4963 0.57545 9.5197
[0.000]

t -0.0012460 

(0.4003E-3)

-3.1128

ecm(-1) -0.74001* 

(0.10114)

-7.3167

dVO -0.0082326* 

(0.0041274)

-1.9946

dDIE 0.033762 

(0.025634)

1.3171

dEX -0.11231 

(0.10950)

-1.0257

dGOL 0.055300 

(0.49561)

1.1158

dINT -0.0046477 

(0.011027)

-0.42148

 :  *=  0.10, **=  0.05, ***=  0.01 

:  lnP  Natural logarithm 

lnVO  Natural logarithm 

lnDIE  Natural logarithm  t 

lnEXt  Natural logarithm 

 ( / )  t 

lnGOLt  Natural logarithm  t 
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ttt

ttt

ttt

OHTLINTOHTLGOL

OHTLEXOHTLDIEOHTLVO

OHTLPOHTLVOOHTLP

)lnln

lnlnln

(ln74001.0ln0.0082326ln

1
0

5
1

0

4

1
0

3
1

0

2
1

0

1

1

 OHTL 

 -0.74001

 OHTL 

(Speed of Adjustment) 

 OHTL  -0.74001 (  82) 
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 45:          

       

        ARDL Approach to Cointegration 

 Coefficient  Coefficeint 

ASIA DIE  

INT

+

+

DIE

INT

+

-

CENTEL VO 

INT

+

+

VO

DIE

INT

-

+

+

DTC NONE  EX 

DIE

-

+

MANRIN NONE  EX 

GOL

-

+

ROH VO 

DIE

EX

GOL

INT

+

-

-

+

-

VO

DIE

EX

GOL

INT

-

-

+

-

-

SHANG VO 

DIE

GOL

INT

+

+

+

+

VO

DIE

GOL

INT

-

+

+

+

 : 
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 45:      

       

        ARDL Approach to Cointegration ( )

 Coefficient  Coefficeint 

CAWOW VO 

INT

-

-

VO

EX

INT

+

-

+

CSR VO 

DIE

GOL

-

+

-

VO

DIE

GOL

-

-

+

GRAND EX 

INT

-

+

EX

DIE

INT

-

+

+

LRH EX - EX 

INT

-

-

MME VO 

EX

+

-

VO

EX

INT

+

-

-

OHTL VO - VO - 

 : 

Engle and Granger (1987)  ECM 

 (Cointegrated) 

 (Lag)  Error Correction Term 

 Error 

Correction Term 
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 45 

 CENTEL, ROH, SHANG  OHTL  ( )

 Engle and 

Granger (1987) 

 ( , 2554) 

   


