
 

 

5 
 

 

  ELE    =  

  GDP  =  

   

ELEt = 0a + 1a GDPt + et                  (5.1) 

 

GDPt = 2a + 3a ELEt + gt                 (5.2) 

  

  ELEt  natural logarithm  

         GDPt  natural logarithm  

          et , g t  

0a , 1a , 2a , 3a   

4  

 

5.1  Unit Root 

 Unit Root Augmented Dickey Fuller 
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(stationary)  order of integration 0  I(0) 

Levels with Trend and Intercept, Levels with Intercept  Levels withoutTrend 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 
 

      

 5.1.1 unit root (ELE) 

  
(logarithm) Augmented Dickey-Fuller (ADF)

order of integration 0 I(0) Levels with Trend and 

Intercept, Levels with Intercept  Levels without Trend and Intercept order of 

integration 1  I(1) 5.1 
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5.1 Augmented Dickey-Fuller

(ELE) 

I(d) lag With Trend and Intercept With Intercept Without Trend  and 

Intercept 

ADF 

Statisti

c 

1% 

Critical 

Value 

Prob. 

Time 

Trend 

ADF 

Statistic 

1% 

Critical 

Value 

Prob.  

Const

ant 

ADF 

Statistic 

1% 

Critical 

Value 

I(0) 0 -3.223 

(1.422) 

-4.192 0.0039 -1.116  

(1.773) 

-3.597 0.257 1.711 

(1.775) 

-2.621 

1 -3.978 
(1.199) 

-4.198 0.005 -1.339 

(1.826) 

-3.601 0.177 1.663 

(1.805) 

-2.622 

2 0.195 

(2.151) 

-4.205 0.735 -1.688 

(2.059) 

-3.605 0.082 4.696 

(1.939) 

-2.624 

I(1) 0 -5.582* 

(1.847) 

-4.198 0.369 -5.610* 
(1.807) 

-3.600 0.098 -5.237* 
(1.743) 

-2.622 

1 -10.55* 

(2.099) 

-4.205 0.095 -10.29* 

(1.953) 

-3.605 0.000 -7.297* 

(1.506) 

-2.624 

2 -7.066* 

(1.662) 

-4.212 0.009 -6.204* 

(1.477) 

-3.610 0.000 -3.118* 

(2.179) 

-2.625 

:  

: * 0.01 ( ) Durbin-Watson Statistic 
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5.1 
Order  of  integration 0 I(0) Level with Trend and Intercept, Level  with 

Intercept Level without Trend and Intercept 0.01  ADF

0.01 
(Non-Stationary) I(0) 0.01 

Order of  Integration  Order of  Integration  
1 I(1) First difference with trend and intercept, first difference with 

intercept first difference without  trend and intercept  0.01 
 First difference with trend and intercept, first difference with intercept first 

difference without  trend and intercept 0, 1 2  0.01   

ADF Mackinnon 0.01  
(Stationary) 

 Probability  Time Trend  First Difference with 

Trend and Intercept   Probability Constant First Difference with  Intercept

0, 1 2  Probability 0.01 
Time Trend  Constant 

 ( Autocorrelation) Durbin-Watson Statistic

first difference without  trend and intercept 0, 1 2  1.5572  
2.4428  (Autocorrelation) 

(ELE) (Stationary) 

Order  of  integration 1 I(1)  

  

 5.1.2 unit root (GDP) 

  
(logarithm) Augmented Dickey-Fuller (ADF)

order of integration 0 I(0) Levels with Trend and 
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Intercept, Levels with Intercept  Levels without Trend and Intercept order of 

integration 1  I(1)

5.2  Augmented Dickey-Fuller

 (GDP)                          
I(d) lag With Trend and Intercept With Intercept Without Trend  

and  Intercept 

ADF 

Statistic 

1% 

Critical 

Value 

Prob. 

Time 

Trend 

ADF 

Statistic 

1% 

Critical 

Value 

Prob.  

Constant 

ADF 

Statistic 

1% 

Critical 

Value 

I(0) 0 -3.423 

(1.739) 

-4.192 0.001 -0.320  

(1.198) 

-3.597 0.715 2.901 

(1.997) 

-2.621 

1 -3.515 

(1.593) 
-4.198 0.001 -0.393 

(1.896) 

-3.601 0.661 2.716 

(1.902) 

-2.623 

2 -2.995 

(1.530) 

-4.205 0.003 -1.049 

(1.368) 

-3.605 0.357 6.054 

(1.339) 

-2.624 

I(1) 0 -6.184* 

(1.901) 

-4.198 0.933 -6.300* 
(1.902) 

-3.600 0.009 -5.276* 
(1.734) 

-2.622 

1 -11.22* 

(1.389) 

-4.205 0.154 -10.96* 

(1.333) 

-3.605 0.000 -6.625* 

(1.222) 

-2.624 

2 -3.589 

(1.574) 

-4.211 0.492 -3.917* 

(1.660) 

-3.610 0.002 -1.865 

(2.062) 

-2.625 

:  

: * 0.01 ( ) Durbin-Watson Statistic 
5.2 Order  

of  integration 0 I(0) Level with Trend and Intercept, Level  with 

Intercept Level without Trend and Intercept 0.01  ADF
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0.01 
(Non-Stationary) I(0) 0.01 

Order of  Integration  Order of  Integration  
1 I(1) First difference with trend and intercept, first difference with 

intercept first difference without  trend and intercept  0.01 
 First difference with trend and intercept, first difference with intercept first 

difference without  trend and intercept 0, 1 2  0.01   

ADF Mackinnon 0.01  
(Stationary) 

 Probability  Time Trend  First Difference with 

Trend and Intercept   Probability Constant First Difference with  Intercept

0, 1 2  Probability 0.01 
Time Trend  Constant 

 ( Autocorrelation) Durbin-Watson Statistic

first difference without  trend and intercept 0, 1 2  1.5572 
2.4428  (Autocorrelation) 

 (GDP) (Stationary) 

Order  of  integration 1 I(1)  

 

5.2   (Cointegration Test)  

Engle and Granger  

(OLS)  

(Stationary)  

Unit Root  Augmented Dickey-Fuller (ADF)  Order of Integration  0  
I(0)  Level without Trend and Intercept  0.10  



 56

(Stationary)  

 Cointegration   

5.2.1  Cointegration  
 

   

 

  ELEt = 0a + 1a GDPt + et                  (5.3) 

 

  

5.3 

 

5.3  Cointegration Unit Root 

 

Depende
nt 

Variables 

Independent 

Variables 

Coefficient 

(Standard 

Error) 

t-Statistic 

(P-value) 
2R  

F-Statistic 

(Prob.) 

ADF 
Statistic 

(D.W.) 

ELE 

Constant -1.139369 
(0.519509) 

-2.193165 
(0.0340) 

0.913 442.8167 
(0.00000) 

-3.739719* 

(1.620621) 
GDP 0.766941 

(0.036446) 
21.04321 
(0.00000) 

:  

: ELE  natural logarithm  

             GDP  natural logarithm   

      *   0.01 
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 Adjusted R-squared

91.3 ( 2R = 0.913)  

 

  ELEt  = -1.139 + 0.766 GDPt + et                            (5.4) 

 

0.766 
1 0.766  

1 
0.766  

Augmented Dickey-Fuller (ADF)   Order of Integration  0  
I(0)   Level without Trend and Intercept ADF  |-3.739719| 

  |-2.621185| 0.0 1

 

(cointegration)

 (GDP)
( ELE)

1 0.766 
(5.4) 

5.2.2  Cointegration   

  

  GDPt = 2a + 3a ELEt + gt                (5.5) 
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5.4 

 

5.4  Cointegration Unit Root 

Depende
nt 

Variables 

Independent 

Variables 

Coefficient 

(Standard 

Error) 

t-Statistic 

(P-value) 
2R  

F-Statistic 

(Prob.) 

ADF 
Statistic 

(D.W.) 

GDP 

Constant 2.567487 
(0.555379) 

4.622949 
(0.0000) 

0.915 442.8167 
(0.0000) 

-3.602460* 
(1.605256) 

ELE 1.193387 
(0.056711) 

21.04321 
(0.0000) 

:    *   0.01 

 

 Adjusted R-squared

91.5 ( 2R = 0.915)  

 

 

  GDPt  = 2.567 + 1.193 ELEt + gt    (5.6) 

1.193 
1 
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1.193 1 
1.193 

Augmented Dickey-

Fuller (ADF)   Order of Integration  0  I(0)   Level without Trend and 

Intercept ADF  |-3.602460| 
| -2.621185| 0. 01

 

(cointegration)

( ELE)  (GDP)
1 

1.193 (5.6) 

5.4 5.6 

1.193 

0.766  

5.3    (Error Correction Mechanism) 
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5.3.1  

 

 

5.5   ECM

 

Dependent 

Variables 

Independent 

Variables 

Coefficient 

(Standard 
Error) 

t-Statistic 

(P-value) 
2R  

F-Statistic 

(Prob.) 

D(ELE) 

Constant 
0.019349 

(0.006224) 
3.108937 
(0.0035) 

0.239065 
6.126373 

(0.004856) D(GDP) 
-0.545205 
(0.197612) 

-2.758975 
(0.0088) 

Error1(-1) 
0.009445 

(0.131702) 
0.071715 
(0.9432) 

:  

: D(ELE)  natural logarithm  

             D(GDP)   natural logarithm   

VAT CPI
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ttt UBtGDPDBBELED +++= -1210 )()( e          (5.7) 

 

 

1009445.0)(545205.0019349.0)( -+-= tt GDPDCPID e             (5.8) 
 

5.8 
0.009445 
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5.3.2    
          

5.6   ECM  

   
                       

Dependent 

Variables 

Independent 

Variables 

Coefficient 

(Standard 
Error) 

t-Statistic 

(P-value) 
2R  

F-Statistic 

(Prob.) 

D(GDP) 

Constant 
0.018474 

(0.004166) 
4.435023 
(0.0001) 

0.508783 
20.19735 

(0.000001) D(ELE) 
-0.315514 
(0.106097) 

-2.973832 
(0.0050) 

Error2(-1) 
-0.293117 
0.063330) 

-4.628408 
(0.0000) 

:  

: D(ELE)  natural logarithm                  

D(GDP)   natural logarithm   

 ELE GDP

 

 tttt UBELEDBBGDPD +++= -1543 )()( e  (5.7) 

 

  

  

 1293117.0)(315514.0018470.0)( ---= ttt ELEDGDPD e  (5.8)  

  

5.8 
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-0.293117 

 (speed  of  

adjustment)  

-0.293117 
 

 

5.4    (Granger Causality Test) 

 Granger causality 

 

 H0: 

 

              H1:

 H0:

 

              H1: 
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Granger causality 

 Akaike information criterion (AIC) 
Schwarz criterion (SC)  

5.7  Akaike information criterion (AIC) Schwarz criterion (SC)  

             Lag Akaike information criterion (AIC) Schwarz criterion (SC) 

0 
-3.498335 -3.410362 

1 
-8.244414 -7.980495 

2 
-8.366627 -7.926761 

3 
-9.373920 -8.758107 

4 
 -9.751195*  -8.959436* 

5 
-9.726480 -8.758774 

: : *  

5. 7  Akaike information criterion (AIC)  Schwarz 

criterion (SC) 4 AIC SC

4(lag 4) Granger causality  

5.8 Granger causality lag 4 

F-Statistic Probability 

  3.35658*  0.02196 

 5.83424*  0.00135 

: : * 0.05 
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5.8
4  

  Probability  F-Statistic  0.02196 

0.05  
      

  Probability  F-Statistic   0.00135 

0.05  

 

0.05 


