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1. ) (Les données sur panel   

) (

)panel (1975 1995

 

 .

 

.1  

  .

)panel (

Kuh 1959 Mundlak 1961 Hoche 1962 Balestres et Nerlaove 1966 .

)panel(

.  

                                                             
1 - Patrick Sevestre ; Econométrie des données de panel, Edition Dunod, Paris, 2002, p 01. 
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1.1. ) (Les données de Panel:  
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 ."1  
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."2  
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."4  

")panel (

."5  
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."6  

)panel (N 

)Individus) ( (...t 

N 

)Individus (NT T N .
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)Individus ( 

 :...  

  

                                                             
1 - sami Khedhiri, Cours d’économétrie, Edition Lavoisier, Paris, 2007, p 93. 
2 - Régis Bourbonnais, Econométrie, 7ème édition, Dunod, Paris, 2008, p 328. 
3 - Patrick Sevestre ; Econométrie des données de panel, p 03. 
4 - Damodar N. Gujarati, Econométrie, p 634. 
5 - Alain Trangnom, L’économétrie de panel en perspective, 2003. 
6 - Valerie Mignon, Econométrie, Edition Campus économie, Paris, 2008, p 09. 



                   
 

 

174 
 

2.1 .)panel:(  

)panel (

:1 2 

 

)(

. 

  

 .
3  . 

 )panel (

)Individus ( 

 :panel 

.4 

 

)panel (. 

 )panel( :

. 

  

  

 

                                                             
1 - Patrick Sevestre, p 06. 
2 - Damodar N. Gujarati, p 635. 

3 -  :2015825.  
4 - Claudio Araujo, Jean-François Brun, Jean-Louis Combes, Econométrie, Edition Bréal, 2004, p 161. 
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1 - Claudio Araujo, Jean-François Brun, Jean-Louis Combes, p 161. 
2 - Patrick Sevestre, p 10. 
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1 - Cheng Hsiao, 2003, p 09. 
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« Hausman 1978 »
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1 - Régie Bourbonnais, Econométrie, Dunod , 10 édition, 2018, p 374. 
2 - William H. Greene, Econométrie analysis, Fifth Edition, Prentice Hall Offer Saddle, New Jersey, 2011, p 289. 
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1 - Christophe, Hurlin, p 44.  
2 - Claudio Araujo, Jean-François Brun, Jean-Louis Combes, p 174. 
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1 - Shafiei S, Salim AR, Cabalu H," The nexus between energy consumption and economic growth in OECD 
countries: A Decomposition analysis". In: Proceedings of the 42nd Australian Conference of Economists; 2013 
July , pp7-10. 
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0.16 %   

    .  

2.3 .:  

 .

 .

 )LELC. LK. LL.(  

   itiitititit VaLLbLKbLELCbaLPIB 03210  

 :itiit Va0 .  

ia0 :.  

MCG 0),( ititCov 

it.  
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               Eviews 10: 
  

:Eviews.10  

  

  1 % 

  0.29 % 

    

1 %     0.33 %   

      

  1 %   

0.19 %   

     

 

.  

                                        LPIB 
     T    

C 3.41  20.15  0.00  
LK  0.19  8.68  0.000  

LELC  0.29  6.66  0.00  
LL  -0.33  -9.12   0.000 

   0.028308 
 -0.122380 

  0.116568 
 -0.035209 

 
 0.199510 

 
-0.186798 
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. 

3.3 . :(inter-individuel) between   

)Les individus(Panel

(inter-individuel) between .

 ) .(

:  

)1(32100 iiiii VLELCBLLbLKbaaLPIB  
28 :  

 :  

iLELC iLL iLK  iPIBL  i 

4,28559588 10,8398319 3,80968256 6,89118711 ARE 
4,33476097 9,01271741 4,26495151 5,62586132 BHR  
4,7615637 10,0861906 4,13482835 5,7859581 QAT  

4,56020972 9,98069333 4,15898576 6,07866021 KWT  
4,28559588 10,8398319 3,80968256 6,89118711 SAU  
4,24095959 9,91685367 3,58682568 6,02544765 OMN  

 :.  

 itti LPIB
T

PIBL 28
1

1   itti LELC
T

LELC 28
1

1    itti LK
T

LK 28
1

1    itti LL
T

LL 28
1

1  

   )Hsiao (

)1 (MCO.  

STATA 15:  
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       :STATA. 15  

  

5%  0.56 %   

.  

0.67- 

%       

  0.60 %   .

.  

4.3. Hausman:  

 .

)LK. LL. LELC(

 

.  
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Within 

MCG 

:  

0 :0MCGWithin aa 

1 :0MCGWithin aa  

a )b1, b2.(  

:  

MCGLSDVMCGLSDVMCGLSDV aaaVaVaraa 1' )()()(  

H 2x 2 5% :  

99.505.0
)2(

2x  
  Eviews 

:  
Correlated Random Effects - Hausman Test  
Equation: Untitled   
Test cross-section random effects  

     
     

Test Summary 
Chi-Sq. 
Statistic Chi-Sq. d.f. Prob.  

     
     Cross-section random 28.808960 3 0.0000 
     
     

           :10       Eviews  

Hausman  )28.80  (05.0
)2(

2
  

0,050

  

  

 -Panel 

Panel

 . 
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)individu (

 .

Panel.  

4 . :  

Panel 

) (

)(

).(  

)(

.  

 :  

   

) (Hsiao   

 Panel 

.  

 1.4 .)Panel( :  

Panel.  
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1.1.4 :  

   

Panel

Panel :

Levin et Lin ) (

IPS 

Hadri .  

 (....)

.1  

)VII .1( :Panel –-   

  
LL  IPS  Hadri  

            

LBIP 
 

1.09  
  

-16.10***  -0.027  -5.39***  

 
  

4.99 

  

0.56*  

LELC -0.80  -10.93***  0.22  -10.75***  7.35  2.29*  

LL 1.04  -2.34 ***  1.74  -2,74***  7.76  1.65**  

LK   0.03  -9.73***  2.30  -9.83***  7.69  0.16*  

 
*** ** *1 %5% 10 %  

 :  

)IPS, LL (

Eviews 10

(. 

                                                             
1 - L.L IPS Hadri .  
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 Hadri 

)LPIB, LL,LK, LELC (

  

I(1).  

 2.1.4 .:  

Panel 

Pedroni

Pedroni (1999)

)(

  

.  

Eviews 10 : 

 
 :Eviews 10  

Pedroni

:  
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 )7 (

5%)Panel PP-statistic (-1.82 0.03

)Panel ADF-statistic (3.24- 00.0

) (LPIB LK LL  LELC 

 .)Group ADF statistic (-3.24 00.0

)Group PP-statistic (-2.44 00.0 

)(LPIB LK LL  

LELC . 

 3.1.4 )FMOLS :( 
PHILIPS HANSEN )1990 (PHILIPS MOON )1990 (

)BUM 

 JEON 2005 (FMOLS

 .

 )OLS ( .

 .

 .  

  

:()  
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  )VII .2( :  

 

 
                               :Eviews 10  

 
  

  1 % 

  0.20 %   

  

  1 %     

0.40 %     

      1 % 

  0.22 %   

. 

0.92  R2=   ) 

( 92   %    

8 %   
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   4.1.4 .VECM )panel:(  

panel 

(i=1,…,N)ik p 

)inter individuelles(

i  i )

1' tik y .(

panel.1  

yit k I(1)  i=1,…,N 

t=1,…,T.  

 ',...,1 k
ititit yyy  

yt )NK,1 (:  

i ij 

i. 
D(LPIB) =  - 0. 208996551884*( LPIB(-1) - 1.15322135539*LK(-1) + 1.57454958421*LL(-1) - 0.709504027042*LELC(-1) + 
0.364524712703 ) + 0.212483311966*D(LPIB(-1)) + 0.0343219593671*D(LPIB(-2)) + 0.0149130131149*D(LPIB(-3)) + 
0.0842719263653*D(LPIB(-4)) - 0.256575072689*D(LPIB(-5)) - 0.10115910451*D(LPIB(-6)) - 0.00215102902277*D(LPIB(-7)) + 
0.0263503275483*D(LPIB(-8)) + 0.00891032847186*D(LK(-1)) + 0.0170128279037*D(LK(-2)) + 0.0175012798734*D(LK(-3)) + 
0.00979369680467*D(LK(-4)) - 0.00754122779562*D(LK(-5)) - 0.00819652495723*D(LK(-6)) - 0.0129615287159*D(LK(-7)) - 
0.00527226752887*D(LK(-8)) + 0.087536945825*D(LL(-1)) - 1.54152999878*D(LL(-2)) + 1.5728672076*D(LL(-3)) - 
0.994105925636*D(LL(-4)) + 0.597978367469*D(LL(-5)) + 0.0682794119499*D(LL(-6)) - 0.0642112369991*D(LL(-7)) - 
0.272348219763*D(LL(-8)) + 0.00871580005077*D(LELC(-1)) + 0.00994963674884*D(LELC(-2)) - 0.138783068223*D(LELC(-
3)) + 0.0542244319804*D(LELC(-4)) + 0.0516979184212*D(LELC(-5)) + 0.0130788601713*D(LELC(-6)) + 
0.0360252210199*D(LELC(-7)) + 0.0486063720557*D(LELC(-8)) + 0.0119580178065 
 
D(LELC) = 0.00128084588785*( LPIB(-1) - 1.15322135539*LK(-1) + 1.57454958421*LL(-1) - 0.709504027042*LELC(-1) + 
0.364524712703 ) - 0.154561983618*D(LPIB(-1)) + 0.0579381283474*D(LPIB(-2)) + 0.0443642590214*D(LPIB(-3)) - 
0.000615018730404*D(LPIB(-4)) + 0.00390031938374*D(LPIB(-5)) - 0.183770730916*D(LPIB(-6)) - 
0.0775793729523*D(LPIB(-7)) - 0.103597444858*D(LPIB(-8)) - 0.00955036434658*D(LK(-1)) + 0.0103688346964*D(LK(-2)) - 
0.0156703742408*D(LK(-3)) + 0.00349882612967*D(LK(-4)) + 0.0172429023384*D(LK(-5)) + 0.0152528633725*D(LK(-6)) + 
0.00666215454571*D(LK(-7)) - 0.0080149356942*D(LK(-8)) - 0.425183728176*D(LL(-1)) + 0.110410551605*D(LL(-2)) - 
0.773553501659*D(LL(-3)) + 1.66178468598*D(LL(-4)) - 0.759215185892*D(LL(-5)) + 0.158292779055*D(LL(-6)) - 
0.481628063327*D(LL(-7)) + 0.209950961279*D(LL(-8)) + 0.0860540799881*D(LELC(-1)) - 0.0589011873632*D(LELC(-2)) + 
0.161909664075*D(LELC(-3)) + 0.0753163085777*D(LELC(-4)) + 0.164630143132*D(LELC(-5)) + 0.015497084948*D(LELC(-
6)) + 0.202745450399*D(LELC(-7)) + 0.130282908098*D(LELC(-8)) + 0.00639035628962 
 
 

  )-0. 2  () (t=-2.07 

 .    5 

                                                             
1 - Christophe Hurlin, Valérie Mignon, Une synthèse des tests de co intégration sur données de panel, Economie 
et prévision, 2007, p 244. 
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20 %   

   .  

  5.1.4 . Dumitrescu Hurlin Panel   

1 Hurlin(2005.2007) 2Dumitrescu 

  

  

   :  

    )VII .3( :  Dumitrescu Hurlin Panel  

Pairwise Dumitrescu Hurlin Panel Causality Tests 
Sample: 1990 2017  
Lags: 2   

    
     Null Hypothesis: W-Stat. Zbar-Stat. Prob.  
    
     LK does not homogeneously cause LPIB  5.23422  3.01462 0.0026 

 LPIB does not homogeneously cause LK  3.66667  1.45178 0.1466 
    
     LL does not homogeneously cause LPIB  6.95869  4.73391 2.E-06 

 LPIB does not homogeneously cause LL  20.1072  17.8429 0.0000 
    
     LELC does not homogeneously cause LPIB  5.11637     2.89712   0.0038 

 LPIB does not homogeneously cause LELC  3.25418  1.04052 0.2981 
    
     LL does not homogeneously cause LK  3.13983  0.92652 0.3542 

 LK does not homogeneously cause LL  8.33168  6.10279 1.E-09 
    
     LELC does not homogeneously cause LK  3.68547  1.47052 0.1414 

 LK does not homogeneously cause LELC  3.47306  1.25874 0.2081 
    
     LELC does not homogeneously cause LL  16.1373  13.8849 0.0000 

 LL does not homogeneously cause LELC  7.27043  5.04472 5.E-07 
    
    

          :Eviews 10  
 

                                                             
1 - C, Hurlin. un test simple de l hypothèse de non Causalité dans un modèle de panel Hétérogène .Revue 
Economique , 2005.56(3) , pp799-809. 
2 - C. Hurlin, Testing for Granger Non Causality in Heterogeneous Panels ? Working paper  LEO. Université  
d’Orléans ? 2007, p10. 
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:  

 -   

 

 -   

. 

 -     . 

      5   

.1.5 . :  

  Hsiao  

   

  .PP ADF 

 

 :

)DS TS.(  

  PP  ADF  

 

:  

  

  

  

  

  

  

  



                   
 

 

199 
 

)VII .4( :)ADF (   
  LPIB  LK  LL            LELC        
    

  
  

  
  

  
  

  
ALG  -3.25  -3.40*  -3 .4  *-5.5  -4.7*    -2 .09 *-5 .71  

MAR  -1.96  -10.4*  -2.16  -3.62*  -4.05*    -1 .08  *-5.66  
TUN  2.99  *-3 .98  -0.87  3.31*  -5 .26*    -2.90  -2.93*  
EGY  -3.49  -3.70*  0.16  *-4.71  -0.63  -4.65*  -2.57  -5 .22*  
LYB -3.47*    -0.87  -3.31*  0.65  *-3.22  -1.64  *-6.28  

 *** ** *1%5%10% .  
 :Eviews 10 

)VII .5( :)PP (  
  LPIB  LK  LL            LELC        
    

  
  

  
  

  
  

  
ALG  -3.00 -2.70*  -2 .74  -5.57*  *-6.10    -1 .98 *-

5 .71  
MAR  -3.10  -9.24*  -1.66  -3.51*  -4.58*    -1 .13  -5.66*  
TUN  -1.56  -3 .98*  -0.87  3.31*  -4 .35*    -2.93  *-6.46  
EGY  -0.91  -3.03  0.16  *-4.71  -0.97  -4.05*  -2.98  -5 .22*  

LYB *-3.42    -2.28  -4.98*  -3.72    -2.45  -6.28*  
 *** ** *10%5% 10% .  
 :Eviews 10  

) ADF PP (   

) LPIB, LK, LL, LELC  (

  )LPIB, LK, 

LELC (   
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)1 (I LL   ) (

 LL )0 (I   

LL   )1 (I     )

TEST BOUNDING ( ARDL 

28 1990 7201 . 

  LK, LL, LELC  )  (  

 

)1 (I LPIB    

 LPIB )0 (I 

  

2.5. :  

  )UECM (: 

+ +
+ +   

  

  )F (  )Wald test ( 

 ) (:  

H0 : 1= 2= 3= 4= 0 

: 

H1 : 1 2 3 4 0  

 )2 (  Wald_F   
ARDL  

)1234(  
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           )VII .6( :  

*  F-Bounds Test  T -Bounds 

distribution. 

  

ALG  19.70 -7.24*   

MAR  21.56 -7.96  *   

TUN  9.00 2.04 **   

EGY  7.69 -4.58*   

: 
pesaran et al 

      

 10%  2.37  3.2  

5%  2 .79  3.67  

1%  3 .65  4.66  

 :Eviews 10 . 

  _F pesaran et 

al (2001) K=3 F   

  1% 5  % 10% 

    

 . 

3.5.    

        ARDL   

 Eviews 10 

 )3()INFORMATION 

CRITERION AKAIKE ( )1234(  
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)VII.7 : (   

                                            LPIB                                        

  C          LK         LL         LELC   

ALG         1 .29  -  0.27* 0.35**  0.16  * * *  

MAR       -0.78        0.05        0.29 *        0.55*       

TUN        7.53        1.74*       -0.6          0.71       

EGY        -1.84*       0.04       0.57 *        0.15*       
 

 *** ** *  1%5%10% . 
           :Eviews 10     . 

     

    

 1 %0.35%   

       10%   

    1 %

 0.16%   

       

  1 %   0.27% 

  :  
0.16 PIB=10-1.29 K0.27 L0.35 ELC  

      

    

 1 %0.29%   

      5%   

    1 % 

 0.55%  
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  :  
0.55 PIB=10-0.78 K0.05 L0.29 ELC  

       :  

        

       

       

1 %   1.74%    

:    
                                                                      PIB=107.53 K1.74 L-0.06ELC       

      

5%    

   1 %

0.57%         

5%      

 1%  0.15% 

        

   :  
0.15 PIB=10-1.84 K0.27 L0.57 ELC  

 .  ECM – ARDL: 

)4  ( )-0.63 (  

 

  

 63  % 

))1234(    
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 )VII.8( :   ARDL  
  
  ALG       MAR                 TUN      EGY      

D(LPIB(-1))   -0.63 * -1.12 * -0.08 
D(LPIB(-2))   -0.43 *  -1.05 * 0.34 * 
D(LPIB(-3))     -0.78 * 0.32 *  

D(LK) 0.30*    0.049  0.02 * * 
D(LK(-1))     0.44 *  0.006 
D(LK(-2))     0.28 * 0.07 * 
D(LK(-3))     0.17 * 0.056 * 

D(LL) 1.61 *   0.08 0.007  
D(LL(-1)) 1.27 *   -1.60 * -0.15 
D(LELC) 0.14 * 0.20 * -0.01 0.20 * 

D(LELC(-1)) -0.82 * -0.20 *   0.08 * 
D(LELC(-2)) -0.72 *     
D(LELC(-3)) -0.58 *     
CointEq(-1)* -0.630 * -1.185 *  0.29 *  -1.146 * 

 *** ** *1%5%10% . 
           :Eviews 10     . 

      

1%   1.61 %  

   

1% 0.30 %     

  

  1%   

  0.14 %    

  

     )-1.18 (  

 

      

    

1%     

0.20 %   
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 1%     

0.20 %   . 

     )-0.29 (  

 

   

 29  %   

      

1%      1.6 

%     

    1%   

  

 ) (0.44  % .  0.28 %.  0.17 

%           

    

.  

     )-1.14 (  

 

    

      

     

1% 0.02  %       

    

  1%   
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  0.20 %   

.   

 .  )stabilité test :( 

 

 : )CUSUM .(

ARDL )VII .01(:  

   )VII.1(: :  

-12

-8

-4

0

4

8

12

06 07 08 09 10 11 12 13 14 15 16 17

CUSUM 5% Significance

-0.4

0.0

0.4

0.8

1.2

1.6

06 07 08 09 10 11 12 13 14 15 16 17

CUSUM of Squares 5% Significance  
  

-12

-8

-4

0

4

8

12

02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17

CUSUM 5% Significance

-0.4

0.0

0.4

0.8

1.2

1.6

02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17

CUSUM of Squares 5% Significance  

-10.0

-7.5

-5.0

-2.5

0.0

2.5

5.0

7.5

10.0

2009 2010 2011 2012 2013 2014 2015 2016 2017

CUSUM 5% Significance

-10.0

-7.5

-5.0

-2.5

0.0

2.5

5.0

7.5

10.0

2010 2011 2012 2013 2014 2015 2016 2017

CUSUM 5% Significance  
  

                        :  Eviews 10.  

    

 CUSUM CUSUMSQ  
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5%  

 .  

5.4.  

 . : 

  ARCH 

Breusch-Pagan-Godfrey    :  

)VII.9(: ARCH   

  ARCH                     Breusch-Pagan-Godfrey  
  F-statistic  Obs*R-squared  F-statistic  Obs*R-squared  

  Fcal  prob  Chi-
Square  

prob  Fcal  prob  Chi-
Square  

prob  

ALG    0.11  
      

0.73  0.12  0.72   0.55  0.83  8.07  0.7  

MAR        0.31  0.58  0.33  0.56  1.61  0.19  11.18  0.19  
TUN         0.48  0.49  0.52  0.46  0.84  0.62  13.65  0.47  
EGY        0.03  0.85  0.03  0.84  0.62  0.79  12.96  0.6  

 
                        :  Eviews 10.  

 F   5 %

 .Obs*R-squared   5%

 

 . 

 .  :  

 :Durbin WatsonDurbin h test  Breusch-

Godfrey Serial correlation LM   .  

ARDL 

DW 

)Breusch-Godfrey Serial corrélation LM.(  
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   )VII.10(: Breusch-Godfrey Serial corrélation LM   
Breusch-Godfrey Serial Correlation LM Test:  
     
     F-statistic 2.395289     Prob. F(2,18) 0.1196 
Obs*R-squared 5.465198     Prob. Chi-Square(2) 0.0650 
     

                        : Eviews 9.  

F 2.39 )0.11 (

)5% ( F  

.  

Obs*R-squared )06.0 ()5%(  

.  

 . :  

Jarque-Bera Jarque et Bera 1987 

 Kurtosis Skewness 

.  

 )Eviews.  9(  Jarque-

Bera:  
  

 )VII.11( :    
                       
  Jarque-Bera  prob  

ALG        0.23         0.89     
MAR        1.03         0.59     
TUN         1.47      0.47        
EGY        1.15      0.56        

                           :  Eviews 10.  

 Jarque-Bera )5% (

 .  

  



                   
 

 

209 
 

5.5 . ):( 

TODA AND YAMMAMOTO )1995 (MWALD WALD 

TEST )K( VAR K 

)F ()2 ( .RAMBALDI  AND 

DORAN (1996)  MWALD  GRANGER 

CAUSALITY  VAR )K+dmax ( VAR dmax 

  GRANGER 

CAUSALITY (SUR) Seemingly Unrelated Régression 

. and Rambaldi (1997) Zapata 

 ).(  

- TODA YAMAMOTO  

  )1 (

)SIC ( )AIC ( )3 :(  

  

.   5% 10 % 

 :  

       . 

       . 

    

. 

  

      

    

10 %. 
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        . 

    

. 

    . 

  

    

10 %. 

    

10 %. 

  

.  

6 .:  

 Panel   

Panel 

:  

 

. 

 Panel

)ELC.  K.  L (   
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Hausman

   . 

 

     

  

    

panel. 

 . 

 

   

)0,160,550,15 (   

. 

 Panel 

LL. IPS. Hadri 

 1%5%

Pedroni  

  

. 

 

Panel
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Panel. 

     

 

    : 

) 2016(, Mahedi Masud uzzaman (2012)  )2018( S. Adams et al 

            )2014Z. ( Ahmad, ,,R.R.CUMER(2015)  2011)( S.A .Solarin 
,  Salah Abosedra, (2009)  )2015(Eyup Dogan  

   

  : 
                                                 ) , F. FAISAL ET AL. (2018 )M.M. Bah, M. Azam (2017 

     , Bernard N (2014)  

III .    

  1 .    

 .

) (

– 

– 

 

 .

 ) (

 .  ) (
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 )  (

.  

  

.

 .

)Waldo Tobler(    .

. 

  

,.

 1.  

1.1. :  

 :
2.  

 :

 , :

  

  :

 .

 .  

2. : Spatial Analysis  

"Spatial Autocorrelation"
                                                             

1 Cliff, A D, J. Keith: Spatial Autocorrelation. Pion, London, 1973, p. 178 
2 - 200841.  
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"Spatial Weights Matrix ". 

] :Elhorst, 2010:[  

.1.2 .: Spatial Autoregressive Model , (SAR)   

)Mixed Regressive Model (

)WY(1) (

 .)SAR (:  

iti

N

j
itjtijit XYWY

1  

nit IN 2,0  
)LLF (    

  
:  

Yit :)n×1 ( i t .  

 :   

.  

W :)n×n.(  

Xit :)n×(k+1) ( i t.  

 : )(k+1)×1 (.  

 :)n×1 (.  

In :)identity ()n×n.(  

                                                             
1 - 201220

792014339 .  
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11 .0 

)()GLM   

2.2.  Spatial Error Model  )SEM:(  

 .)

(   .)OLS (

.  

     SAC          
1SDM.  2: 

itiitit XY
 

N

j
itjtijit W

1
  

)LLF (  3:  

                                                                        

 
Yit :)n×1 ( i t .  

Xit :)n×(k+1) ( i t  .  

 :)(k+1)×1 (.  

u :)n×1.(  

                                                             
1 Belotti, F, Hughes, G & Piano Mortari, A, "Spatial panel data models using Stata" , The Stata  Journal, 2017, 
vol 17, no. 1, pp 139-180 
2 - Elhorst, J. Paul "Spatial Panel Data Models" in: Handbook of Applied Spatial Analysis, Berlin: Springer, 
2010., Springer,2010, p379 
3 Elhorst, J. Paul, p 393 
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 :)n×1 (.  

In :)identity ()n×n.(  

W :)n×n.(  

 :)spatially autocorrelated error term(  

 :

u .)SEM ( .

0 i,j 

 .0  

.  
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S :.  
2 :.  

k,...,, 10 :.  

P :    " Spatial Autoregressive Coefficient."  

 :"Error Coefficient."  

Yit :)n×1 ( i t .  

WYt :"Spatial Dependent Variable."  

W2Yt :.  

X1t,…,Xkt :.  

WX1t,…,WXkt :"Spatial Independent Variable."  

W :"Spatial Panel Matrix "W=(W×IN).  

Vt :"Engenvectors "or " Eigenvalues ".  

LLF           : "Log Likelihood Function 

4.2.  (SDM) :              Spatial Durbin model 

     SAR         

         1     

)Wy(   )WX(     

     J. Paul Elhorst)2009(:  

iti

N

j
jtiji

N

j
itjtijit XWXYWY

11
 

 :  " Spatial Autorégressive Coefficient."  

 :.  

                                                             
1  Elhorst, J. Paul, p 382 
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Yit :.  

WYjt :"Spatial Dependent Variable."  

Xit :.  

,…,WijXjt :"Spatial Independent Variable."  

W :"Spatial Panel Matrix "W=(W×IN).  

3 .  :  

GMM  

)ML(1

) :Yt-

1(" "OLS 

.  

WY  

  .  

4  :Spatial Weights Matrix   

  

.  

1.4 . :Binary Contiguity Weights Matrix   

)n×n(j,i  Wij=1j,i  

Wij=0 Wij W.  

j
otherwise
neighbori

W
0
1

  

  
  
  

                                                             
1 Anselin. L et al , Spatial Panel Econometrics" in: Advanced Studies in Theoretical and Applied Econometrics", 
Berlin, Springer,2008, p 649. 
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2.4 . :Row-Standardized Weights Matrix   
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.1.5.   
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2.1.5.  

  

                    :STATA.15  

  18  ) 

  ( 2.8  18 

18     44     

  7    .

(Island)  

      3.1.5.   

  

                    :STATA.15 

   0,52     
 .   
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4.1.5.  :  
     

    Lesage and Pace (2009) , 

Elhorst (2010) , F. Belotti(2017),(  
       SDM  

:  

   :0   =  0    SAR )(   

SDM   

  :  =-     SEM   ) (  

SDM  

 SAC  

    SDMSAC 

AIC and BIC     

  Hausman   Robust)   (
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       )VII.12(  :  
 OLS SAR 

SRE 
SEM 
SFE 

SAC 
FE 

SDM 
RE 

C 1.73* 2.63*   2.81* 

LK 0.37* 0.17* 0.17* 0.17* 0.17* 

LLL -0.51* -0.32* -0.28* -0.32* -0.32* 

LELC 0.52* 0.34* 0.33* 0.31* 0.35* 

W.  LK     0.12 

W.  LL     -0.68 

W.  LEC     0.01 

  0.11*    0.20* 0.12 

   0.15* -0.04  

Hausman 
test 

 7.95 12.87  8.59 

ProbH>=chi2  0.09 0.01  0.28 

R2 0.92 0.88 0 .91 0.91 0.91 

AIK  414.41 0.37 0.91 -1. 62 6.37 

BIK  397.52 29.93 -3.62 24.49 48.60 

Log-likelihood 3,65 6.81 17 .48 701.25 6.8119 
 *1 %  

 :  R- Studio  STATA .15  
  

 
 SAR wald test   

 
   CHI2 0.05      SAR 

  SDM  SAC  
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 SEM Wald test   
 

 

   CHI2  0.05         SEM    

5.1.5.  Hausman Robust:  

 .

)LK. LL. LELC(

)REM ( "Random 

Constant term."i "Random 

Heterogeneity.""Fixed Effect 

Model "

"Random Effect Model "" 

Heterogeneity "

    SEM   Hausman test 0,01 

0.05      SEMFE    
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0.32 (  )SAR. SAC.SDM (  )-0.28 ( SEM

 

-) (

  ) ( Log-likelihood 3,65  

OLS   6,81 SAR  17 .48 SEM701.25    

SAC     .  

-    SEMFE  

  

  1 %   

0.33 %  

     

1 %     0.28 %    

      

  1 %   0.17 %    

  

 0.91  R2=   ) 
( 91   %    

 9 %   
. 

  

0 .15  =  i,j   

    0 .11  =    SAR    .   0 .20 =

   SAC.  



                   
 

 

226 
 

    .

. .  

 1 

 i0.11  

) (

 

 )(

     . 

6.1.5.  Dumitrescu Hurlin Panel   

   :  

    )VII .3( :  Dumitrescu Hurlin Panel  

Pairwise Dumitrescu Hurlin Panel Causality Tests 
Sample: 1990 2017  
Lags: 3   

    
     Null Hypothesis: W-Stat. Zbar-Stat. Prob.  
    
     LELC does not homogeneously cause LPIB  5.77570  3.17273 0.0015 

 LPIB does not homogeneously cause LELC  3.96951  0.78570 0.4320 
    
    

          :Eviews 10 
:  

    

.  

6 .    

 . 

:     
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 SAR wald test   

 
 

  CHI2 0.05       SAR 

  SDM  SAC            

   

 SEM Wald test  
 

 

  CHI2  0.05         SEM 

  SDM   SAC 
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Hausman Robust:  

      SACHausman Robust 
          

SAC SFE   :  
  )VII.13:( 

 OLS SAR 
SFE 

SEM  L. Y 
SFE 

SAC 
SFE 

SDM 
SFE 

C 2.37*    2.48* 

LK 0.45* 0.18* 0.16* 0.17* -0.05 

LLL -0.68* -0.27* -0.30* -0.32* -0.81* 

LELC 0.40* 0.49* 0.44* 0.31* 0.48* 

W.  LK     0.35 

W.  LL     1.08 

W.  LEC     -0.44 

  -0.20**  -  0.14        -0.26* 

   -0.21** -0.14  

Hausman 
test 

 197.83 25.67  1.9e+12 

ProbH>=chi2  0.00 0.00  0000 

R2 0.90 0.88 0 .85 0.83 0.54 

AIK  322.65 -3.62 -3.62 -1. 62 2.37 

BIK  310.88 11.08 -10.90 15.80 25.37 

Log-likelihood 4,5 6.81 6.81 200.98 25.61 
 

 :  R- Studio  STATA .15  
 

  

     SAC 

SFE      

  1 %   

0.31 %  
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1 %     0.32 %    

      

  1 %   

0.17 %      

 0.83  R2=   ) 
( 83   %    

17 %   
 

   0 .14  - =      

 i,j     

   0 .14 -  =  . 

-   

  

 

.      
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 . 
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   CHI2 0.05       SAR 

  SDM  SAC            

   

 SEM Wald test  
 

 

  CHI2  0.05         SEM 

  SDM   SAC 

6.    )0  =  0    (SAC       ) =-(   

SEM  SAC  

    SDMSAC 
AIC and BIC          SAC  

  
  

Hausman Robust:  
      SACHausman Robust 
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 )VII.14(:  

 OLS SAR 

Ran 

SEM  L. Y 

SFE 

SAC 

TFE 

SDM 

Ran 

C 2.37* 2.75   2.14* 

LK 0.45* 0.17* 0.17* 0.17* 0.13* 

LLL -0.68* -0.30* -0.28* -0.40* -0.40* 

LELC 0.40* 0.24* 0.18* 0.08* 0.28* 

W.  LK     0.04 

W.  LL     0.13 

W.  LEC     -0.44 

  0.21**   0.79*         0.36* 

   0.38* 0.90  

Robust 
Hausman test 

 6.21 10.47  

 

6.21 

ProbH>=chi2  0.18 0.03  0.18 

R2 0.31 0.31 0 .86 0.77 0.12 

AIK 2.11 -2.11 -1.18 0. 11 8.11 

BIK 25.05 25.05 14.32 19.77 40.89 

Log-likelihood 4,9 5.94 3.66 254.81 5.94 

 :  R- Studio  STATA .15  
7.  

  

      SAC 

TFE      

  1 %   
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0.17 %  

     

1 %     0.40 %    

     

  1 %   

0.08 %      

 0.77  R2=   ) 
( 77   %    
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 i,j         
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1%   0.15% 
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 . Panel 

    Pedroni 

  

FMOLS 

    

1 %   
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SDM.SAC.SEM.SAR) (  
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)1  :( ARDL    
 

 
  
  
  
 
 
  
  

 

     
Long Run Coefficients 

     
     Variable Coefficient Std. Error t-Statistic Prob.    
     
     LKKK 0.273200 0.058485 4.671258 0.0001 

LL 0.354869 0.171583 2.068206 0.0518 
LELC 0.168171 0.091126 1.845482 0.0798 

C -1.292803 0.868066 -1.489292 0.1520 
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VAR Lag Order Selection Criteria    
Endogenous variables: LPIB LK LELC LL     
Exogenous variables: C      
Date: 03/20/19   Time: 20:15     
Sample: 1990 2017     
Included observations: 360     

       
        Lag LogL LR FPE AIC SC HQ 
       
       0 -512.3713 NA   0.000207  2.868729  2.911908  2.885898 

1  2547.869  6035.474  9.35e-12 -14.04372 -13.82782 -13.95787 
2  2832.027  554.1090  2.11e-12 -15.53349  -15.14488* -15.37897 
3  2845.559  26.08625  2.14e-12 -15.51977 -14.95845 -15.29658 
4  2900.100  103.9309  1.73e-12 -15.73389 -14.99985  -15.44202* 
5  2922.637  42.44485   1.67e-12*  -15.77021* -14.86345 -15.40966 
6  2933.506  20.22760  1.71e-12 -15.74170 -14.66223 -15.31248 
7  2954.369  38.36581  1.67e-12 -15.76872 -14.51653 -15.27082 
8  2969.407   27.31777*  1.68e-12 -15.76337 -14.33847 -15.19680 
       
              

 * indicates lag order selected by the criterion   
 LR: sequential modified LR test statistic (each test at 5% level)  
 FPE: Final prediction error     
 AIC: Akaike information criterion    
 SC: Schwarz information criterion    
 HQ: Hannan-Quinn information criterion    
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Abstract: 

This study aims to investigate the relationship between electricity consumption and 
economic growth for the following thirteen Arab countries (Bahrain, Qatar, Kuwait, Saudi 
Arabia, Oman, Algeria, Morocco, Tunisia, Egypt, Libya, Mauritania, Sudan, and Yemen) 
divided into three groups during the period (1990-2017). Basing on several econometric 
techniques which include cobb-Douglas function, the use of modern spatial panel data 
techniques, developed Toda and Yamamoto Causality tests and Dumitrescu-Hurlin Panel 
Granger  Causality  Tests.  The  results  show  the  existing  of  a  one  way  relationship  from  
electricity consumption to economic growth which supports the growth hypothesis in the 
sample countries; moreover our study confirms a positif significant relationship between 
electricity consumption and growth in the long run. In addition, the empirical result conclude 
that a spatial effect exists, i.e the geographical factors affect the economic growth in Arab 
countries. 

Keywords : economic growth, electricity consumption, spatial panel models, Arab world . 

Résumé  

Le but de cette thèse est d’étudier la relation entre la croissance économique et la 
consommation d’électricité dans les pays arabes (Bahreïn, Qatar, Koweït, Arabie Saoudite, 
Oman, Algérie, Maroc, Égypte, Libye, Tunisie, Mauritanie, Soudan, Yémen). Divisée en trois 
groupes au cours de la période (1990-2017). On utilisant la fonction de Cobb Douglas, les 
techniques modernes de données spatiales, les tests de causalité développés de Yamamoto et 
la causalité de Dumitrescu Hurlin Panel. Les résultats ont montré une relation causale à sens 
unique entre la consommation d'électricité et la croissance économique dans le pays arabe, ce 
qui conforte l'hypothèse de croissance. En plus d’une relation positive significative entre eux 
à long terme, Et que le facteur de positionnement ou de proximité affecte les économies des 
pays arabes, c'est-à-dire que la croissance économique est affectée par le facteur géographique 
Mots-clés: Croissance économique, la consommation d’énergie électrique, les modèles 
spatiale panel, Pays arabes. 


