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Abstract 

 

Panel data models are one of the important standard models in the field of 

economic sciences. Because of its special importance in increasing the 

number of observations, which allows to reach more reliable standard 

results; In addition to the absence or decline of many econometric 

problems, similar to the problem of the instability of the variance of random 

error, and accordingly this topic has been divided into three axes; The first 

axis included the theoretical framework of the longitudinal data model 

(Panel data), while the second axis measured the relationship between 

economic growth and the production of electricity from nuclear energy; 

While the third axis came to analyze the impact of nuclear energy 

consumption on the environment, and then finally the application to Egypt. 
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 انًمذيت:

 (Panel data) الإطبس انُظشٌ نًُىرج انبُبَبث انطىنُتاندزء الأول : 

 أولاً : يفهىو انبُبَبث انطىنُت وأهًُتهب

ُّلاؼظح خلاي ٠Panel dataمصذ تاٌث١أاخ اٌط١ٌٛح ) ( اٌّشا٘ذاخ اٌّمطع١ح )اٌذٚي أٚ اٌششواخ( اٌ

َّْ ٌٙزٖ اٌث١أاخ تعُذ٠ٓ،  ِذج ص١ِٕح  : ٌٍّماغع اٌعشظ١حوانثبَـــــٍ : ٌٍغٍغٍح اٌض١ِٕح، الأولِع١ٕح، أٞ أ

1
  َّْ ، تإٌغثح إٌٝ اٌغٍغٍح اٌض١ِٕح فٟٙ ذصف عٍٛن ِفشدج ٚاؼذج خلاي ِذج ص١ِٕح ِع١ٕح ؛ فٟ ؼ١ٓ أ

ا اٌث١أاخ اٌّمطع١ح ذصف عٍٛن عذد ِٓ اٌّفشداخ عٕذ ِذج ص١ِٕح ٚاؼذج، ٚذىْٛ ا ِّ ٌث١أاخ اٌط١ٌٛح أ

ِرٛاصٔح أٚ غ١ش ِرٛاصٔح 
2

، فئرا وأد ظ١ّع اٌّشا٘ذاخ ِرغا٠ٚح ٌع١ٕح اٌذساعح ذىْٛ اٌث١أاخ اٌط١ٌٛح 

( Unbalanced Panel data؛ فٟ ؼ١ٓ ذىْٛ غ١ش ِرٛاصٔح ) (Balanced Panel data) ِرٛاصٔح

َّْ اٌث١أاخ اٌط١ٌٛح إرا وأد ٕ٘ان ِشا٘ذاخ ِفمٛدج ٌثعط ع١ٕح اٌذساعح ، ٚذعذس الاشا سج إٌٝ أ

(Panel data( أ٠عًا تاٌث١أاخ اٌٍٛؼ١ح ٝ ّّ . (Longitudinal data( ٌٙا ِصطٍػ ِشادف، فمذ ذغ
3

 

ً ِرضا٠ذاً ٚلا ع١ّا فٟ اٌذساعاخ الالرصاد٠ح؛ وٛٔٙا ذأخز  اورغثد ّٔارض اٌث١أاخ اٌط١ٌٛح ا٘رّاِا

 (Baltagi, 2005)غ١ش اٌضِٓ، ٚلذ روش تاٌؽغثاْ أشش الاخرلاف ت١ٓ اٌّماغع اٌعشظ١ح ٚأشش ذ

ِعّٛعح ِٓ إٌماغ اٌرٟ ذث١ٓ أ١ّ٘ح اٌث١أاخ اٌط١ٌٛح ٟٚ٘ :
 4

 

اٌغ١طشج عٍٝ عذَ اٌرعأظ اٌفشدٞ، اٌزٞ لذ ٠ظٙش فٟ ؼاٌح اٌغلاعً اٌض١ِٕح، أٚ اٌث١أاخ  .1

 اٌّمطع١ح، ٚلذ ٠رشذة عٍٝ رٌه اٌؽصٛي عٍٝ ٔرائط ِرؽ١ضج.

خ إظاف١ح أوصش، ٚألً علالح خط١ح ِرضإِح ت١ٓ اٌّرغ١شّاخ، ذعطٟ اٌث١أاخ اٌط١ٌٛح ِعٍِٛا .2

 وّا ذرصف اٌث١أاخ اٌط١ٌٛح تعذد أوثش ِٓ دسظاخ اٌؽش٠ح ٚتىفاءج أفعً. 

ذىْٛ اٌث١أاخ اٌط١ٌٛح أوصش لذسج عٍٝ ذؽذ٠ذ ٚل١اط ا٢شاس اٌرٟ لا ٠ّىٓ اورشافٙا تثغاغح  .3

 فٟ اٌّماغع اٌعشظ١ح أٚ ت١أاخ اٌغلاعً اٌض١ِٕح. 

ػ ّٔارض اٌث١أاخ اٌط١ٌٛح تثٕاء ٚاخرثاس ّٔارض عٍٛو١ح أوصش ذعم١ذاً ِٓ اٌث١أاخ ذغّ .4

 اٌّمطع١ح، أٚ اٌغلاعً اٌض١ِٕح، عٍٝ عث١ً اٌّصاي ٠رُ دساعح اٌىفاءج اٌف١ٕح تشىً أفعً. 

                                                           
1 Diebold, Francis X (2017) , Econometrics: A Predictive Modeling Approach , University of Pennsylvania,pp6. 
2 Wooldridge, Jeffrey M (2016), Introductory Econometrics: A Modern Approach , Sixth Edition, Cengage Learning, 

United States of America ,pp 756-769 . 
3 Frees, Edward W (2004) , Longitudinal and Panel Data Analysis and Applications in the Social Sciences, Cambridge 

University, United Kingdom ,pp 2. 
4
 Baltagi , Badi H (2005) , Econometric Analysis of Panel Data , Third Edition, John Wiley & Sons Ltd, England. , 4-7 . 

https://en.wikipedia.org/wiki/United_Kingdom
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اٌث١أاخ اٌط١ٌٛح ٌٍٛؼذاخ اٌفشد٠ح ِصً اٌششواخ لذ ذىْٛ أوصش دلح ِٓ اٌث١أاخ اٌّشاتٙح  .5

 لرصاد اٌىٍٟ.عٍٝ ِغرٜٛ الا

ْْ ٠غُرخذَ ِع ٘زٖ  .6 َ ذٍّه اٌث١أاخ اٌط١ٌٛح عٍٝ اٌّغرٜٛ اٌىٍٟ علاعً ص١ِٕح أوثش، ٠ٚمُرشغ أ

 اٌث١أاخ غشق اٌرىاًِ اٌّشرشن ٌّٕارض اٌث١أاخ اٌط١ٌٛح. 

 (panel data unit root testsثبَُبً : اختببساث خزس انىحذة: )

َّْ ٚظٛد اخرثاساخ الاعرمشاس٠ح ٌٍث١أاخ اٌطٌٛ ذعُذ    ١ح إؼذٜ أُ٘ ِشاؼً تٕاء إٌّٛرض اٌم١اعٟ؛  لأَ

ْْ ٠ؤدٞ إٌٝ ٔرائط غ١ش ؼم١م١ح تغثة الأؽذاس اٌضائف ت١ٓ اٌّرغ١شاخ، ٚاخرثاساخ  ظزس اٌٛؼذج ٠ّىٓ أَ

 ظزس اٌٛؼذج ٌٍث١أاخ اٌط١ٌٛح ٟ٘:

 Levin, Lin and Chu (LLC)اختببس  (1

ي ِٓ الرشغ اخرثاس ظزس اٌٛ ٠LLCعُذَُّ        ّٚ ؼذج فٟ اٌث١أاخ اٌط١ٌٛح، ٚرٌه ِٓ خلاي عٍغٍح أ

ايِ اٌرٟ لاِٛا تٙا خلاي الأعٛاَ ) َّ ( ، إر وأد أطلالرُٙ ِأخٛرج ِٓ 2002( ٚ)1993( ٚ)1992الْأعَْ

شلاز ّٔارض لاخرثاس  LLCاخرثاساخ ظزس اٌٛؼذج فٟ اٌغلاعً اٌض١ِٕح. ِٚٓ أظً ٘زا الاخرثاس ٚظع 

: ظزس اٌٛؼذج ٟ٘
5
  

  yi,t = Pyi,t-1 + εi,t …………….. (1)                            إٌّٛرض الأٚي 

  yi,t = αi + Pyi,t-1 + εi,t …………..(2)                          ٟإٌّٛرض اٌصأـــــ  

  yi,t = αi + βi,t + Pyi,t-1 + εi,t ……..(3)                           إٌّٛرض اٌصاٌس 

 :اختببس انفشضُبث اِتُت LLCسببمت َمتشذ وبُبءً عهً انًُبرج ان

H0: P=0              H1: P  >0                                 إٌّٛرض الأٚي 

H0: P=0              H1 : P  >0                                 ٟإٌّٛرض اٌصأـــــ  

H0: P=0              H1 : P  >0                                إٌّٛرض اٌصاٌس 

 

                                                           
5
 Levin , Andrew , Lin , Chien-Fu , and Chu, Chia-Shang James (2002) , Unit root tests in panel data :asymptotic and 

finite-sample properties, Journal of Econometrics , Vol. 108 , No. 1.pp  4. 
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تٕٟ عٍٝ أعاط ّٔٛرض  LLCفٟ اٌؽاٌح اٌعاِح ٚفٟ ؼاٌح ٚظٛد اسذثاغ راذٟ ت١ٓ اٌثٛالٟ، فئْ اخرثاس 

Deckey-Fuller  اٌّٛعع(Augmented Dickey – Fuller Test  ADF)  إر ٠غّػ ٘زا ،

ذأخز إٌّارض اٌصلاشح اٌفشد٠ح، ٚ tظً اؼصائ١اخ أالاخرثاس تٛظع اٌثٛالٟ فٟ ذٛص٠عاخ ِعشٚفح ِٓ 

 اٌشىً ا٢ذٟ:

  yi,t = Pyi,t-1 + ∑    
   i,s  yi,t-s + Uit ……………..(4)     إٌّٛرض الأٚي                     

  yi,t = αi +  yi,t + Pyi,t-1 + ∑    
   i,s  yi,t-s + Uit ……….(5)               إٌّٛرض

 اٌصأـــــٟ    

  yi,t = αi + βi,t +  yi,t + Pyi,t-1 + ∑    
   i,s  yi,t-s + Uit ……..(6)            إٌّٛرض

 اٌصاٌس

: َّْ  إر إ

([σ
2

u,i i.i.d (0,~[ ui,t  

 :Im, Pesaran and Shin (IPS)اختببس   (2

ً لاخرثاس ظزس اٌٛؼذج فٟ اٌث١أاخ اٌط١ٌٛح ٚرٌه ِٓ خلاي دساعح فٟ عاَ  IPSلذَ      ّٔٛرظا

ذؽد  Piتعذَ اٌرعأظ فٟ ل١ّح  IPSار ٠غّػ اخرثاس  LLC٘ٛ عٍٝ عىظ اخرثاس (، 1997ٚ)

اٌفشظ١ح اٌثذ٠ٍح ٚص١غح ٘زا إٌّٛرض وا٢ذٟ:
6
  

  yi,t = αi + Piyi,t-1 + ∑    
   i,z  yi,t-z + εi,t …………….(7) 

 : َّْ  إر إ

H0: Pi = 0 

H1: Pi  >0 

 

 

                                                           
6
 Strauss, Jack, and Yigit, Taner,( 2003) Shortfalls of panel unit root testing, Economics Letters, Vol. 81, No. 3 , pp309. 
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اٌّٛعع اٌرٟ ذُ ذؽذ٠ذ ِرٛعطٙا عثش اٌّعّٛعاخ،  Deckey-Fullerعٍٝ إؼصائ١اخ  ٠IPSعرّذ     

َّْ إؼصائ١ح  اٌرٟ ٠رُ الاعرّاد ع١ٍٙا لاخرثاس ظزس اٌٛؼذج ٌٍث١أاخ اٌط١ٌٛح ٟ٘:  IPSٚع١ٍٗ فئِ
7
  

t_bar NT = 
 

 
 ∑   

   pit  ………………..(8) 

: َّْ  إر إ

(tpit الاؼصائ١ح اٌفشد٠ح اٌرٟ ذرعٍك تئؼصائ١ح : )(t) ١ح اٌعذَ. اٌّشذثطح تفشظ 

 

 :Wu and Maddalaاختببس  (3

َّْ اخرثاس 1932اٌزٞ ٚظعٗ عاَ )  ٠Fisherعُذَُّ ٘زا الاخرثاس ذٛظ١ؽاً لاخرثاس      Wu and(، إر إ

Maddala  ( َتغ١ػ ٠ٚعرّذ عٍٝ ذشو١ثح ِٓ ِغر٠ٛاخ اٌّع٠ٕٛح ٌع١ٕح اٌذساعح؛ ف١ٍىٓ   1999فٟ عا )

[Pi = Fti (Gi)( ٓعثاسج ع ]p-valueٍمح تالإؼصائ١ح ( اٌّرعGi  عثاسج عٓ إؼصائ١ح اخرثاس ٟ٘ٚ

ا  ِّ  .Tiتإٌغثح ٌٍثعذ اٌضِٕٟ  Giفٟٙ عثاسج عٓ داٌح اٌىصافح الإؼصائ١ح  Ftiفشظ١ح اٌعذَ ٌعزس اٌٛؼذج، أ

الإؼصائ١ح اٌخاصح تٙزا الاخرثاس ٟٚ٘ :  Wu and Maddalaٚلذ ٚظع وً ِٓ 
8
  

P= -2 ∑     
   i …………………….(9) 

χذٛص٠ع ) Wu and Maddalaذرثع إؼصائ١ح  إر   
2

(،  T∞ →( ترشت١ع دسظح اٌؽش٠ح فٟ ؼاٌح ) 

ٚع١ٍٗ إرِاَ وأد ٔر١عح ٘زٖ الإؼصائ١ح أوثش ِٓ ل١ّح )
2

χ ترشت١ع دسظح اٌؽش٠ح ٠رُ سفط فشظ١ح )

 Wuاٌعذَ ٌعزس اٌٛؼذج، ٚلثٛي اٌفشض اٌثذ٠ً، ٠ٚؽصً اٌعىظ فٟ ؼاٌح وْٛ ٔر١عح إؼصائ١ح اخرثاس 

and Maddala ( ِٓ ًأل
2

χ ترشت١ع دسظح اٌؽش٠ح ٠رُ لثٛي فشظ١ح اٌعذَ ٌعزس اٌٛؼذج، ٚسفط )

 اٌفشض اٌثذ٠ً.

 

 

 
                                                           
7
 Hurlin, Christophe, and Mignon, Valerie (2007) , Second Generation Panel Unit Root Tests , HAL Id: halshs-

00159842.pp 5. 
8
 Asteriou, Dimitrios, and Hall , Stephen  G (2011) , Applied Econometrics, Second Edition , Palgrave Macmillan, 

England,.pp445 . 

 

https://www.google.iq/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Dimitrios+Asteriou%22&source=gbs_metadata_r&cad=7
https://www.google.iq/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Dimitrios+Asteriou%22&source=gbs_metadata_r&cad=7
https://www.google.iq/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Stephen+G.+Hall%22&source=gbs_metadata_r&cad=7
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 ثبنثبً : انًُبرج الأسبسُت نتحهُم انبُبَبث انطىنُت

َّْ اٌص١غح اٌعاِح ٌّٕٛرض   ٟ٘ :  Panel dataإ

y it = βo( i ) +∑      
    X j( it ) +ε it …………….. (10) 

: َّْ  إر إ

 yit. اٌّرغ١ش اٌراتع : 

βo( i )  ٔمطح اٌرماغع فٟ اٌّشا٘ذج :i . 

βj . ل١ّح ١ًِ خػ الأؽذاس : 

 X j( it ) ٞل١ّح اٌّرغ١ش اٌرفغ١ش :j   فٟ اٌّشا٘ذجi  عٕذ اٌّذج اٌض١ِٕحt  . 

  ε it. ٟاٌخطأ اٌعشٛائ : 

 وتتًثم طشق تمذَش ًَبرج انببَم فٍ انشكم انتبنٍ :

 انببَم داتبًَبرج  خطىاث تمذَش  1شكم سلى  

 

 

 

 

 

 

 

 

 

 

 

اختبااالل قارنللبااا  بااا   -6

برااااالت اقتاااالث لاة اقثلبتاااا  ا 

 ث لاة اقعشاائ  برالت اقتل

(Husman test ) 

 

اختبااااالل قارنللبااااا  -5

باا   اقبرااالت اقتير عاا  ا 

برالت اقتلث لاة اقعشاائ   

 ( LM test)أا  اقثلبت   

 

اختباالل قارنللباا  باا   -4

اقبرااالت اقتير عاا  ا برااالت 

 ( F test) اقتلث لاة اقثلبت   

 

عرااااااااا  براااااااااالت -3

 اقتاااااااااالث لاة اقعشاااااااااااائ  

Random Effects 

 

عرا  براالت اقتالث لاة -2

 Fixed Effects  اقثلبت 

عر  اقبرالت -1

 Pooled  اقتير ع 

Regression 
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 وهُــبن ثلاثــت ًَــــــبرج نهبُبَــبث انطــىنُت تتهخــص فٍ اِتـً :

 (Pooled Regression Model     PMًَىرج الاَحذاس انتدًُعٍ:    ) (1

 βo( i )  ٚβjذىْٛ ف١ٗ ظ١ّع اٌّعاِلاخ  ِٓ أتغػ ّٔارض اٌث١أاخ اٌط١ٌٛح، إر ٠PMعُذَُّ  ّٔٛرض          

َّْ ٘زا إٌّٛرض ٠ًّٙ ذأش١ش اٌضِٓ، ِٚٓ خلاي إعادج وراتح  شاترح ٚعٍٝ غٛي اٌّذج اٌض١ِٕح، ٚ٘زا ٠عٕٟ أ

 وا٢ذٟ :  PM( ٠رُ اٌؽصٛي عٍٝ ّٔٛرض 10اٌّعادٌح )

 

y it = βo +∑      
    X j( it ) +ε it …………….. (11) 

: َّْ  إر إ

E (ε it) = 0 

Var (ε it ) = σε
2

 

( Ordinary Least Squares  OLSٚ٘زا ٠عٕٟ اعرخذاَ غش٠مح اٌّشتعاخ اٌصغشٜ الاعر١اد٠ح )   

عٍَّْاخ إٌّٛرض َِ ( . 11فٟ  اٌّعادٌح ) ٌرمذ٠ش 
9

 

 

 (Fixed Effects Model    FEMًَىرج اِثبس انثببتت:  ) (2

َّْ  (Gujarati and Porter, 2009 , 596)أشاس       َّْ  إٌٝ أ اٌّمصٛد تّصطٍػ ا٢شاس اٌصاترح ٘ٛ أ

عٍّْح  َّ شاترح ٌىً ِعّٛعح ت١أاخ ِمطع١ح لا ذرغ١ش تّشٚس اٌضِٓ، ٠ٚىْٛ اٌرغ١ش فمػ فٟ ِعا١ِع  βoاٌ

َّْ اٌٙذف ِٓ ّٔٛرض ا٢شاس اٌصاترح ٘ٛ ِعشفح عٍٛن وً ِعّٛعح ت١أاخ ِمطع١ح  اٌث١أاخ اٌّمطع١ح، ٚإ

عٍّْح  َِ شاترح  βjذرفاٚخ ِٓ ِعّٛعح إٌٝ أخشٜ ِع تماء ِعاِلاخ ا١ًٌّ  βoعٍٝ ؼذج، عٓ غش٠ك ظعً 

َُّ ٠ىْٛ ّٔٛرض   تاٌص١غح ا٢ذ١ح: FEMٌىً ِعّٛعح ت١أاخ ِمطع١ح، ِٚٓ شَ

y it = βo( i ) +∑      
    X j( it ) +ε it …………….. )12) 

: َّْ  إر إ

E (ε it) = 0 

Var (ε it ) = σε
2

 

                                                           
9 Hsiao , Cheng (2003) , Analysis of Panel Data, Second Edition, Cambridge University Press, United Kingdom , pp 9. 
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عٍّْح اٌمطع 12رض فٟ اٌّعادٌح )ِٚٓ أظً ذمذ٠ش ِعٍّاخ إٌّٛ    َّ تاٌرغ١ش ت١ٓ اٌّعا١ِع  βo( ٚاٌغّاغ ٌ

َُّ ٠رُ n-1اٌّمطع١ح ٠رُ اعرخذاَ ِرغ١شاخ ١ّ٘ٚح تمذس ) ( ؛ تٙذف ذعٕة اٌرعذد اٌخطٟ اٌراَ، ِٚٓ شَ

َّْ ّٔٛرض ا٢شاس اٌصاترح (OLS)اعرخذاَ غش٠مح اٌّشتعاخ اٌصغشٜ الاعر١اد٠ح  . ِٚٓ اٌعذ٠ش تاٌزوش أ

 Least Squares Dummyع١ٍٗ اعُ ّٔٛرض اٌّشتعاخ اٌصغشٜ ٌٍّرغ١شاخ ا١ٌّ٘ٛح  ٠طٍُك

Variable Model (LSDV))( ٚتعذ إظافح اٌّرغ١ش اٌّٟٛ٘ إٌٝ اٌّعادٌح ، )ذصثػ تاٌشىً 12 )

ا٢ذٟ :
10

 

…………….  it+ε  j( it )X  ∑      
   +  dD d∑   

   +  1= α ity )13) 

: َّْ  إر إ

α1 + ∑   
   d Dd    :عٍّْح اٌمطع َّ  .βo  اٌرغ١شّ فٟ اٌّعا١ِع اٌّمطع١ح ٌ

 (Random Effects Model   REM ًَىرج اِثبس انعشىائُت :  ) (3

عٍٝ خلاف ّٔٛرض ا٢شاس اٌصاترح ٠رعاًِ ّٔٛرض ا٢شاس اٌعشٛائ١ح ِع ا٢شاس اٌّمطع١ح ٚاٌض١ِٕح عٍٝ     

ا ِعاٌُ عشٛائ١ح، ١ٌٚغد ِعاٌُ شاترح، َّْ ا٢شاس اٌّمطع١ح ٚاٌض١ِٕح ٟ٘  أََّٔٙ ٠ٚمَٛ ٘زا الافرشاض عٍٝ أ

ِرغ١شاخ عشٛائ١ح ِغرمٍح تٛعػ ٠غاٚٞ صفش ٚذثا٠ٓ ِؽذد، ٚذعاف وّىٛٔاخ عشٛائ١ح فٟ ؼذ 

وّرغ١ش عشٛائٟ ٌٗ  βo(i)اٌخطأ اٌعشٛائٟ ٌٍّٕٛرض، ٚفٟ ّٔٛرض ا٢شاس اٌعشٛائ١ح ع١عاًِ ِعاًِ اٌمطع 

 ، أٞ: µِعذي ِمذاسٖ 

βo(i) =µ+ vi …………….)14) 

( ، ٠رُ اٌؽصٛي عٍٝ ّٔٛرض ا٢شاس اٌعشٛائ١ح 12( فٟ اٌّعادٌح )5ٚعٓ غش٠ك ذع٠ٛط اٌّعادٌح )   

 ٚتاٌشىً ا٢ذٟ :

y it = µ +∑      
    X j( it ) + vi + ε it …………….. )15) 

: َّْ  إر إ

vi ؼذ اٌخطأ فٟ ِعّٛعح اٌث١أاخ اٌّمطع١ح :i   . 

     

                                                           
10

 Seddighi, Hamid R (2012), Introductory Econometrics: A Practical Approach , First published, Routledge, London.,pp, 

261. 
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( ٠طٍك عٍٝ ّٔٛرض ا٢شاس اٌعشٛائ١ح ذغ١ّح ّٔٛرض ِىٛٔاخ vi( ٚ )ε itوث١ٓ ٌٍخطأ )ٚتغثة ٚظٛد ِش 

( ، ٚعٕذ ذمذ٠ش ِعٍّاخ ّٔٛرض ا٢شاس اٌعشٛائ١ح لا ٠رُ Error Components Modelاٌخطأ )

ا ذعطٟ ٔرائط غ١ش دل١مح، ٌٚٙا أخطاء   الاعرّاد عٍٝ غش٠مح اٌّشتعاخ اٌصغشٜ الاعر١اد٠ح ؛ ٚرٌه لأََّٔٙ

اع١َِّحٌ غ١ش صؽ١ؽح، ٚ٘زا ع١ؤشش عٍٝ اخرثاس اٌّعٍّاخ، ٚع١ٍٗ ٠رُ الاعرّاد فٟ ذمذ٠ش ِعٍّاخ ّٔٛرض ل١َِ 

 Generalized least squares)  ا٢شاس اٌعشٛائ١ح عٍٝ غش٠مح اٌّشتعاخ اٌصغشٜ اٌّعّّح 

GLS) 
11
. 

 سابعبً   اخِْتُِبَسٌ  انًُىرج انًلائى

َّْ ٕ٘ان شلاشح ّٔ      ارض ٌٍث١أاخ اٌط١ٌٛح ، ٚلاتذ ِٓ اخِْر١ِاَسٌ  ّٔٛرض ِع١ٓ عٕذ اٌم١اَ ذث١ٓ ِّا عثك أ

 تأٞ اخرثاساخ، ٚع١ٍٗ ع١رُ عشض أعٍٛت١ٓ ٌٍّفاظٍح ت١ٓ ّٔارض اٌث١أاخ اٌط١ٌٛح ّ٘ا :

 الأسهىة الأول : الِاخْتُِبَسٌ  بٍُ ًَىرج الاَحذاس انتدًُعٍ وًَىرج اِثبس انثببتت 

٠رُ  (FEM)ٚت١ٓ ّٔٛرض ا٢شاس اٌصاترح  (PM)ٛرض الأؽذاس اٌرع١ّعٟ عٕذ الِاخْر١َِاسٌ  ت١ٓ ّٔ   

 اٌّم١ذ تص١غرٗ ا٢ذ١ح : Fالاعرعأح تاخرثاس 
12
  

 
 

)/()1(

)1/(
,1

2

22

KnnTR

nRR
KnnTnF

FEM

PMFEM




  ……………. )16) 

: َّْ  إر إ

K . عذد اٌّعٍّاخ اٌّمذسج : 

 RFEM:  ِعاًِ اٌرؽذ٠ذ عٕذ اعرخذاَ ّٔٛرض ا٢شاس اٌصاترح(FEM) 

 RPMؽذ٠ذ عٕذ اعرخذاَ ّٔٛرض الأؽذاس اٌرع١ّعٟ : ِعاًِ اٌرPM)  ) 

 −F(α, N− 1, Nt− Nاٌّؽغٛتح ٠رُ ِماسٔرٙا تٕظ١شذٙا اٌعذ١ٌٚح ))  Fٚتعذ اٌؽصٛي عٍٝ ل١ّح      

k ل١ّح َّْ ِع٠ٕٛح ٠رُ سفط فشظ١ح  Cross-section Chi-square(، فئرا وأد أوثش ِٕٙا، أٚ أ

ٌُ ٌٍذساعح، H1)( ، ٚلثٛي اٌفشظ١ح اٌثذ٠ٍح H0اٌعذَ ) لائ ُِ َّْ ّٔٛرض ا٢شاس اٌصاترح أٚ اٌعشٛائ١ح  ( ، أٞ أ

ا إرا وأد ل١ّح  ِّ َّْ ل١ّح  Fأ غ١ش  Cross-section Chi-squareاٌّؽغٛتح ألً ِٓ اٌعذ١ٌٚح، أٚ أ

َّْ ّٔٛرض H1(، ٚسفط اٌفشظ١ح اٌثذ٠ٍح )H0ِع٠ٕٛح ، فعٕذئزٍ ٠رُ لثٛي فشظ١ح اٌعذَ ) ( ،  أٞ أ

 ٘ٛ اٌّلائُ ٌٍذساعح. (PM)١عٟ الأؽذاس اٌرعّ

                                                           
11

 Cameron, A. Colin, and Trivedi, Pravin K (2005), Microeconometrics: Methods and Applications, First published, 

Cambridge University Press, United Kingdom. , 734. 

 
12

 Greene , William H (2012) , Econometric Analysis, Seventh Edition , Pearson Education Limited, United 

States of America.pp 403 . 
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 الأسهىة انثبَـــــٍ : الِاخْتُِبَسٌ  بٍُ ًَىرج اِثبس انثببتت وبٍُ ًَىرج اِثبس انعشىائُت 

 ت١ٓ اٌفشق ( اٌزٞ ٠مَٛ ع٠Hausman Testٍٝرُ ٘زا الأعٍٛب عٓ غش٠ك اخرثاس ٘ٛعّاْ )     

 اعرخذاَ إر ٠رُ تاٌّرغ١شاخ ؛ اٌفشدٞ الأشش ف١ٗ ٠شذثػ اٌزٞ اٌّذٜ فٙٛ ٚا٢شاس اٌعشٛائ١ح اٌصاترح ا٢شاس

ا٢شاس  ّٔارض أوأد عٛاء إٌّٛرض ٌرمذ٠ش ِلائّح أوصش ذعُذ اٌرأش١شاخ ِٓ أٞ ٘ٛعّاْ ٌّعشفح اخرثاس

 :ا٢ذٟ  اٌشىً اخرثاس ٘ٛعّاْ عٍٝ فشظ١ر١ٓ ذأخزاْ ٠ٚمَٛ. اٌعشٛائ١ح ا٢شاس ّٔارض أَ اٌصاترح
13

 

: H0 عٍٝ الاعرّاد ٠رُ اٌؽاٌح ٘زٖ ٚفٟ اٌّلائُ، ٘ٛ اٌعشٛائ١ح اٌرأش١شاخ ّٔٛرض ٠ىْٛ اٌعذَ فشظ١ح 

ح اٌّشتعاخ غش٠مح ّّ  .GLS اٌصغشٜ اٌّعّ

 : H1عٍٝ الاعرّاد ٠رُ اٌؽاٌح ٘زٖ ٚفٟ اٌّلائُ، ٘ٛ اٌصاترح اٌرأش١شاخ ّٔٛرض ٠ىْٛ اٌثذ٠ٍح اٌفشظ١ح 

 OLS.الاعر١اد٠ح  اٌصغشٜ اٌّشتعاخ غش٠مح

وا٢ذٟ  Hausmanٚذىْٛ ص١غح اخرثاس 
14

:  

H= (βˆFEM - βˆREM (' [ var (βˆFEM) - var (βˆREM) ]
-1 

(βˆFEM - βˆREM (

……..….)17) 

: َّْ  إر إ

 )βˆFEM - βˆREM) . : اٌفشق ت١ٓ ِمذساخ ا٢شاس اٌصاترح ٚت١ٓ ا٢شاس اٌعشٛائ١ح

[REM )
ˆ

 var (β - (FEMˆ [var (β  اٌصاترح ٚت١ٓ : اٌفشق ت١ٓ اٌرثا٠ٓ اٌّشرشن ٌىً ِٓ ِمذساخ ا٢شاس

 ِمذساخ ا٢شاس اٌعشٛائ١ح.   

َّْ اٌم١ّح الاؼصائ١ح أوثش ِٓ اٌم١ّح اٌعذ١ٌٚح، أٚ  Hausmanاٌم١ّح اٌّؽغٛتح لاخرثاس  وأدفئرا  أ

Chi-Sq. Statistic ( َِع٠ٕٛح، ٠رُ سفط فشظ١ح اٌعذH0 اٌّؤ٠ذج ٌّٕٛرض ا٢شاس اٌعشٛائ١ح، ٚلثٛي )

ا إرا وأد  ( اٌرٟ ذٕص عH1ٍٝاٌفشظ١ح اٌثذ٠ٍح ) ِّ َّْ ّٔٛرض ا٢شاس اٌصاترح ٘ٛ إٌّٛرض الأفعً، أ أ

َّْ اٌم١ّح الإؼصائ١ح ألً ِٓ اٌم١ّح اٌعذ١ٌٚح، أٚ  Hausmanاٌم١ّح اٌّؽغٛتح لاخرثاس   .Chi-Sqأ

Statistic ( َغ١ش ِع٠ٕٛح، ٠رُ لثٛي فشظ١ح اٌعذH0 اٌّؤ٠ذج ٌّٕٛرض ا٢شاس اٌعشٛائ١ح، ٚسفط )

َّْ ّٔٛرض ا٢شاس اٌعشٛائ١ح ٘ٛ إٌّٛرض الأفعً. (،H1اٌفشظ١ح اٌثذ٠ٍح )  أٞ أ

                                                           
13

 Wooldridge, Jeffrey M (2002) , Econometric Analysis of Cross Section and Panel Data, First published , The MIT 

Press , London. ,pp 288 . 
14

 Verbeek, Marno (2017) , A Guide to Modern Econometrics, Fifth Edition, John Wiley & Sons Inc, United States of 

America.pp394. 
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 يهحـــك اندــــزء انمُبســــــٍ

 

الأونٍ بأَََّه تىخذ علالت يعُىَت يىخبت راث دلانت إحصبئُت بٍُ انًُى َتبئح يخشخبث انفشضُت  

 نتىنُذ انطبلت . الالتصبدي وإَتبج انكهشببء يٍ انطبلت انُــــىوَت والِاخْتُِبَسٌ بٍُ انبذائم انًختهفت

 

 pooledًَىرج الاَحذاس انتدًُعٍ   1خذول سلى  

Dependent Variable: GDP    

Method: Panel Least Squares    

Date: 10/30/19   Time: 23:18    

Sample: 2003 2018    

Periods included: 16    

Cross-sections included: 30    

Total panel (balanced) observations: 480   
      
      

Variable Coefficient Std. Error t-Statistic Prob.    
      
      

C 4.706086 0.759680 6.194829 0.0000  

GAS -0.013002 0.012198 -1.065909 0.2870  

COAL 0.008037 0.009040 0.889025 0.3744  

NUCLEAR -0.027644 0.011441 -2.416230 0.0161  

OIL -0.030770 0.026691 -1.152820 0.2496  

RENEWABLE_SOURCES -0.175302 0.033017 -5.309394 0.0000  
      
      

R-squared 0.085965     Mean dependent var 3.080462  

Adjusted R-squared 0.076323     S.D. dependent var 3.855031  

S.E. of regression 3.704997     Akaike info criterion 5.469663  

Sum squared resid 6506.599     Schwarz criterion 5.521835  

Log likelihood -1306.719     Hannan-Quinn criter. 5.490171  

F-statistic 8.915936     Durbin-Watson stat 1.171228  

Prob(F-statistic) 0.000000     
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 Fixedًَىرج الاثبس انثببتت  2خذول سلى  

 

Dependent Variable: GDP    

Method: Panel Least Squares    

Date: 10/30/19   Time: 23:23    

Sample: 2003 2018    

Periods included: 16    

Cross-sections included: 30    

Total panel (balanced) observations: 480   
      
      

Variable Coefficient Std. Error t-Statistic Prob.    
      
      

C -3.834231 3.069550 -1.249118 0.2123  

GAS 0.088893 0.040681 2.185132 0.0294  

COAL 0.074984 0.048951 1.531798 0.1263  

NUCLEAR 0.081182 0.035986 2.255938 0.0246  

OIL 0.066859 0.053114 1.258787 0.2088  

RENEWABLE_SOURCES 0.159748 0.063318 2.522965 0.0120  
      
      
 Effects Specification    
      
      

Cross-section fixed (dummy variables)   

Period fixed (dummy variables)   
      
      

R-squared 0.611763     Mean dependent var 3.080462  

Adjusted R-squared 0.567522     S.D. dependent var 3.855031  

S.E. of regression 2.535186     Akaike info criterion 4.796744  

Sum squared resid 2763.683     Schwarz criterion 5.231513  

Log likelihood -1101.218     Hannan-Quinn criter. 4.967642  

F-statistic 13.82797     Durbin-Watson stat 1.256279  

Prob(F-statistic) 0.000000     
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 Randomًَىرج الاثبس انعشىائُت   3خذول سلى  

Dependent Variable: GDP    

Method: Panel EGLS (Cross-section random effects)  

Date: 10/30/19   Time: 23:24    

Sample: 2003 2018    

Periods included: 16    

Cross-sections included: 30    

Total panel (balanced) observations: 480   

Swamy and Arora estimator of component variances  
      
      

Variable Coefficient Std. Error t-Statistic Prob.    
      
      

C 3.972250 1.376001 2.886807 0.0041  

GAS -0.003921 0.021167 -0.185218 0.8531  

COAL 0.014383 0.016835 0.854381 0.3933  

NUCLEAR -0.020039 0.019578 -1.023523 0.3066  

OIL -0.015451 0.039912 -0.387124 0.6988  

RENEWABLE_SOURCES -0.148469 0.042019 -3.533381 0.0005  
      
      
 Effects Specification    

   S.D.   Rho    
      
      

Cross-section random 1.576386 0.1750  

Idiosyncratic random 3.422162 0.8250  
      
      
 Weighted Statistics    
      
      

R-squared 0.038291     Mean dependent var 1.469382  

Adjusted R-squared 0.028146     S.D. dependent var 3.467768  

S.E. of regression 3.418617     Sum squared resid 5539.611  

F-statistic 3.774500     Durbin-Watson stat 1.372345  

Prob(F-statistic) 0.002316     
      
      
 Unweighted Statistics    
      
      

R-squared 0.083354     Mean dependent var 3.080462  

Sum squared resid 6525.182     Durbin-Watson stat 1.165064  
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ثبَُبً َتبئح يخشخبث انفشضُت انثبَـــــُت : إثِببث انفشضُت انثبَُت أَه تىخذ علالت يعُىَت راث دلانت 

ٌَّ إستهلان انطبلت انُــــىوَت  َمهم يٍ اَبعبثبث ثبًَ أكســــُذ انكشبىٌ و راث  إحصبئُت لإختببس أَ

 . تأثُش إَدببٍ عهٍ انبُئت

 اختببساث خزس انىحذة نذساست الاستمشاسَتستمشاسَت انًتيُشاث وَتبئح اختببساث الا

  Panel unit root test on CO2  اختببساث الاستمشاسَت 4خذول سلى  

 

Panel unit root test: Summary   

Series:  CO2    

Date: 08/30/19   Time: 23:40  

Sample: 2008 2018   

Exogenous variables: Individual effects, individual linear trends 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -6.39475  0.0000  32  288 

Breitung t-stat  0.95567  0.8304  32  256 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat   0.14609  0.5581  32  288 

ADF - Fisher Chi-square  70.3150  0.2745  32  288 

PP - Fisher Chi-square  146.266  0.0000  32  320 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
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 Panel unit root                                                                                5خذول سلى  

test  D(CO2)       

 

Panel unit root test: Summary   

Series:  D(CO2)   

Date: 08/30/19   Time: 23:41  

Sample: 2008 2018   

Exogenous variables: Individual effects, individual linear trends 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -8.82147  0.0000  32  256 

Breitung t-stat -3.93578  0.0000  32  224 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -1.40006  0.0807  32  256 

ADF - Fisher Chi-square  103.839  0.0012  32  256 

PP - Fisher Chi-square  315.534  0.0000  32  288 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 

  

    Panel unit root test COAL 6خذول سلى  

Panel unit root test: Summary   

Series:  COAL   

Date: 08/30/19   Time: 23:42  

Sample: 2008 2018   

Exogenous variables: Individual effects, individual linear trends 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -5.15884  0.0000  32  288 

Breitung t-stat  1.55549  0.9401  32  256 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -1.12407  0.1305  32  288 

ADF - Fisher Chi-square  98.5712  0.0036  32  288 

PP - Fisher Chi-square  157.636  0.0000  32  320 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
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   Panel unit root test  D(COAL) 7خذول سلى  

Panel unit root test: Summary   

Series:  D(COAL)   

Date: 08/30/19   Time: 23:42  

Sample: 2008 2018   

Exogenous variables: Individual effects, individual linear trends 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -16.3613  0.0000  32  256 

Breitung t-stat -3.41266  0.0003  32  224 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -2.61268  0.0045  32  256 

ADF - Fisher Chi-square  138.265  0.0000  32  256 

PP - Fisher Chi-square  307.894  0.0000  32  288 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
     

 

    Panel unit root test HYDRO 8خذول سلى  

Panel unit root test: Summary   

Series:  HYDRO   

Date: 08/30/19   Time: 23:42  

Sample: 2008 2018   

Exogenous variables: Individual effects, individual linear trends 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -10.4464  0.0000  30  270 

Breitung t-stat -3.22934  0.0006  30  240 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -1.85932  0.0315  30  270 

ADF - Fisher Chi-square  101.987  0.0006  30  270 

PP - Fisher Chi-square  216.880  0.0000  30  300 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
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      Panel unit root test NATURALGAZ 9خذول سلى  

Panel unit root test: Summary   

Series:  NATURALGAZ   

Date: 08/30/19   Time: 23:43  

Sample: 2008 2018   

Exogenous variables: Individual effects, individual linear trends 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -5.94974  0.0000  32  288 

Breitung t-stat  1.00928  0.8436  32  256 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -0.10866  0.4567  32  288 

ADF - Fisher Chi-square  76.7316  0.1321  32  288 

PP - Fisher Chi-square  81.6122  0.0680  32  320 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
     

 

 Panel unit root                                                                          11خذول سلى  

test D(NATURALGAZ)    

 

 

Panel unit root test: Summary  

Series:  D(NATURALGAZ)  

Date: 08/30/19   Time: 23:44 

Sample: 2008 2018  

Exogenous variables: Individual effects 

User-specified lags: 1  

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test  
    
    
   Cross- 

Method Statistic Prob.** sections 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -8.17408  0.0000  32 

    

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -4.05080  0.0000  32 

ADF - Fisher Chi-square  124.523  0.0000  32 

PP - Fisher Chi-square  244.402  0.0000  32 
    
    
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
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    Panel unit root test NUCLEAR                                       11خذول سلى  

 

Panel unit root test: Summary   

Series:  NUCLEAR   

Date: 08/30/19   Time: 23:44  

Sample: 2008 2018   

Exogenous variables: Individual effects, individual linear trends 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -10.5647  0.0000  31  276 

Breitung t-stat  3.13924  0.9992  31  245 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -1.64006  0.0505  31  276 

ADF - Fisher Chi-square  100.622  0.0014  31  276 

PP - Fisher Chi-square  127.135  0.0000  31  308 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
     

 

 
     Panel unit root test NUCLEAR 21جدول رقم  

Panel unit root test: Summary   

Series:  NUCLEAR   

Date: 08/30/19   Time: 23:45  

Sample: 2008 2018   

Exogenous variables: Individual effects 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -7.07660  0.0000  32  281 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -2.13061  0.0166  32  281 

ADF - Fisher Chi-square  98.4219  0.0037  32  281 

PP - Fisher Chi-square  132.243  0.0000  32  314 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
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   Panel unit root test OIL                  21جدول رقم  

 

Panel unit root test: Summary   

Series:  OIL    

Date: 08/30/19   Time: 23:45  

Sample: 2008 2018   

Exogenous variables: Individual effects, individual linear trends 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -6.00689  0.0000  32  288 

Breitung t-stat -0.80172  0.2114  32  256 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat   1.33735  0.9094  32  288 

ADF - Fisher Chi-square  54.6008  0.7926  32  288 

PP - Fisher Chi-square  68.4140  0.3299  32  320 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
     

 

     Panel unit root test D(OIL) 21جدول رقم  

Panel unit root test: Summary   

Series:  D(OIL)   

Date: 08/30/19   Time: 23:46  

Sample: 2008 2018   

Exogenous variables: Individual effects, individual linear trends 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -15.5173  0.0000  32  256 

Breitung t-stat -2.13977  0.0162  32  224 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -2.58204  0.0049  32  256 

ADF - Fisher Chi-square  123.160  0.0000  32  256 

PP - Fisher Chi-square  304.195  0.0000  32  288 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
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    Panel unit root test RENEWABLE                                                          21جدول رقم  

 

Panel unit root test: Summary   

Series:  RENEWABLE   

Date: 08/30/19   Time: 23:46  

Sample: 2008 2018   

Exogenous variables: Individual effects, individual linear trends 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t*  0.58225  0.7198  31  279 

Breitung t-stat  4.62323  1.0000  31  248 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat   3.11218  0.9991  31  279 

ADF - Fisher Chi-square  28.8345  0.9999  31  279 

PP - Fisher Chi-square  62.0754  0.4734  31  310 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
     

 
 

    Panel unit root test D(RENEWABLE,2) 21جدول رقم  

Panel unit root test: Summary   

Series:  D(RENEWABLE,2)   

Date: 08/30/19   Time: 23:47  

Sample: 2008 2018   

Exogenous variables: Individual effects 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   
     
     
   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -6.17865  0.0000  31  217 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -4.81333  0.0000  31  217 

ADF - Fisher Chi-square  142.027  0.0000  31  217 

PP - Fisher Chi-square  400.967  0.0000  31  248 
     
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
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 GMMنتائج التقدير باستخدام طريقة العزوم     21جدول رقم  

 
Dependent Variable: CO2     

Method: Panel Generalized Method of Moments    

Transformation: First Differences    

Date: 08/30/19   Time: 23:38     

Sample (adjusted): 2010 2018     

Periods included: 9     

Cross-sections included: 32     

Total panel (unbalanced) observations: 284    

White period instrument weighting matrix    

White period standard errors & covariance (d.f. corrected)   

Instrument specification: @DYN(CO2,-2)    

Constant added to instrument list    
       
       
Variable Coefficient Std. Error t-Statistic Prob.     
       
       
CO2(-1) -0.009903 4.92E-05 -201.4126 0.0000   

COAL 3.902525 0.000333 11726.98 0.0000   

HYDRO -0.263349 0.000571 -461.0057 0.0000   

NATURALGAZ 2.008706 0.001169 1718.706 0.0000   

NUCLEAR -0.864058 0.001355 -637.6104 0.0000   

OIL 2.768496 0.000646 4282.811 0.0000   

RENEWABLE -0.475157 0.000928 -512.1118 0.0000   
       
       
 Effects Specification     
       
       
Cross-section fixed (first differences)    
       
       
Mean dependent var 22.85176     S.D. dependent var 124.9280   

S.E. of regression 8.191626     Sum squared resid 18587.46   

J-statistic 25.61023     Instrument rank 32   

Prob(J-statistic) 0.428626      
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َتبئح يخشخبث انفشضُت انثبنثت : أَه تىخذ علالت يعُىَت بذلانت إحصبئُت راث تأثُش سهبٍ بٍُ انكشبىٌ وتىنُذ 

 . انكهشببء يٍ انًصبدس الأحفىسَت

 

    pooled regression test 21ول رقم  دج

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dependent Variable: CARBON   

Method: Panel Least Squares   

Date: 10/24/19   Time: 00:10   

Sample: 1990 2017   

Periods included: 28   

Cross-sections included: 16   

Total panel (unbalanced) observations: 325  

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
ELECTRICITY_COAL 2.153164 0.023770 90.58401 0.0000 

ELECTRICITY_GAZ 1.721800 0.079151 21.75348 0.0000 

ELECTRICITY_OIL 1.248952 0.198381 6.295712 0.0000 

ELECTRICITY_OTHER 4.658856 1.770701 2.631081 0.0089 

GENERATION -3.894398 1.327778 -2.933019 0.0036 

HYDROELECTRICITY 0.368207 0.048580 7.579426 0.0000 

NUCLEAR 0.006459 0.129618 0.049831 0.9603 

RENEWABLE -1.195646 0.346913 -3.446533 0.0006 

C 71.67017 15.14139 4.733394 0.0000 

     
     
R-squared 0.991653     Mean dependent var 1192.954 

Adjusted R-squared 0.991442     S.D. dependent var 1828.951 

S.E. of regression 169.1957     Akaike info criterion 13.12729 

Sum squared resid 9046194.     Schwarz criterion 13.23207 

Log likelihood -2124.185     Hannan-Quinn criter. 13.16911 

F-statistic 4692.888     Durbin-Watson stat 0.315567 

Prob(F-statistic) 0.000000    
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    Fixed Effects Model  test 21جدول رقم  

 

 
 

Dependent Variable: CARBON    

Method: Panel Least Squares    

Date: 10/24/19   Time: 00:10    

Sample: 1990 2017    

Periods included: 28    

Cross-sections included: 16    

Total panel (unbalanced) observations: 325   
      
      
Variable Coefficient Std. Error t-Statistic Prob.    
      
      
ELECTRICITY_COAL 1.146685 0.038109 30.08926 0.0000  

ELECTRICITY_GAZ 0.720433 0.052546 13.71044 0.0000  

ELECTRICITY_OIL 1.963852 0.166056 11.82647 0.0000  

ELECTRICITY_OTHER -10.31778 1.025080 -10.06534 0.0000  

GENERATION 1.980609 0.737660 2.684990 0.0077  

HYDROELECTRICITY 0.003660 0.020654 0.177224 0.8595  

NUCLEAR 0.190959 0.075461 2.530550 0.0119  

RENEWABLE -0.580165 0.169463 -3.423555 0.0007  

C 610.6248 21.72579 28.10599 0.0000  
      
      
 Effects Specification    
      
      
Cross-section fixed (dummy variables)   
      
      
R-squared 0.999231     Mean dependent var 1192.954  

Adjusted R-squared 0.999172     S.D. dependent var 1828.951  

S.E. of regression 52.62012     Akaike info criterion 10.83505  

Sum squared resid 833432.0     Schwarz criterion 11.11447  

Log likelihood -1736.696     Hannan-Quinn criter. 10.94657  

F-statistic 17005.27     Durbin-Watson stat 0.480240  

Prob(F-statistic) 0.000000     
      
      
      

 

    Random Effects Model  test 12 جدول رقم  

 
 

Dependent Variable: CARBON   

Method: Panel EGLS (Cross-section random effects) 

Date: 10/24/19   Time: 00:11   

Sample: 1990 2017   

Periods included: 28   

Cross-sections included: 16   

Total panel (unbalanced) observations: 325  

Swamy and Arora estimator of component variances 
     
     
Variable Coefficient Std. Error t-Statistic Prob.   
     
     
ELECTRICITY_COAL 2.121395 0.011959 177.3832 0.0000 

ELECTRICITY_GAZ 1.128040 0.040213 28.05148 0.0000 

ELECTRICITY_OIL 2.714321 0.126053 21.53319 0.0000 
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ELECTRICITY_OTHER -0.618615 0.868038 -0.712659 0.4766 

GENERATION -3.094491 0.540183 -5.728596 0.0000 

HYDROELECTRICITY 0.075215 0.019538 3.849604 0.0001 

NUCLEAR 0.191414 0.059083 3.239772 0.0013 

RENEWABLE 0.218110 0.127385 1.712209 0.0878 

C 125.9657 12.19662 10.32792 0.0000 
     
     
 Effects Specification   

   S.D.   Rho   
     
     
Cross-section random 34.33135 0.2986 

Idiosyncratic random 52.62012 0.7014 
     
     
 Weighted Statistics   
     
     
R-squared 0.976159     Mean dependent var 394.8518 

Adjusted R-squared 0.975555     S.D. dependent var 749.5595 

S.E. of regression 112.8155     Sum squared resid 4021840. 

F-statistic 1617.283     Durbin-Watson stat 0.239383 

Prob(F-statistic) 0.000000    
     
     
 Unweighted Statistics   
     
     
R-squared 0.987396     Mean dependent var 1192.954 

Sum squared resid 13659829     Durbin-Watson stat 0.070481 
     
     

 
 

           Hausman Test 21خذول سلى  

 
 

Correlated Random Effects - Hausman Test   

Equation: RANDOM    

Test cross-section random effects   
      
      

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

      
      
Cross-section random 1144.970342 8 0.0000  
      
      
      

Cross-section random effects test comparisons:  

      

Variable Fixed   Random  Var(Diff.)  Prob.   
      
      
ELECTRICITY_COAL 1.146685 2.121395 0.001309 0.0000  

ELECTRICITY_GAZ 0.720433 1.128040 0.001144 0.0000  

ELECTRICITY_OIL 1.963852 2.714321 0.011685 0.0000  

ELECTRICITY_OTHER -10.317780 -0.618615 0.297298 0.0000  

GENERATION 1.980609 -3.094491 0.252344 0.0000  

HYDROELECTRICITY 0.003660 0.075215 0.000045 0.0000  

NUCLEAR 0.190959 0.191414 0.002204 0.9923  

RENEWABLE -0.580165 0.218110 0.012491 0.0000  
      
      
      

Cross-section random effects test equation:   

Dependent Variable: CARBON    

Method: Panel Least Squares    
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Date: 10/24/19   Time: 00:11    

Sample: 1990 2017    

Periods included: 28    

Cross-sections included: 16    

Total panel (unbalanced) observations: 325   
      
      
Variable Coefficient Std. Error t-Statistic Prob.    
      
      
C 610.6248 21.72579 28.10599 0.0000  

ELECTRICITY_COAL 1.146685 0.038109 30.08926 0.0000  

ELECTRICITY_GAZ 0.720433 0.052546 13.71044 0.0000  

ELECTRICITY_OIL 1.963852 0.166056 11.82647 0.0000  

ELECTRICITY_OTHER -10.31778 1.025080 -10.06534 0.0000  

GENERATION 1.980609 0.737660 2.684990 0.0077  

HYDROELECTRICITY 0.003660 0.020654 0.177224 0.8595  

NUCLEAR 0.190959 0.075461 2.530550 0.0119  

RENEWABLE -0.580165 0.169463 -3.423555 0.0007  
      
      
 Effects Specification    
      
      
Cross-section fixed (dummy variables)   
      
      
R-squared 0.999231     Mean dependent var 1192.954  

Adjusted R-squared 0.999172     S.D. dependent var 1828.951  

S.E. of regression 52.62012     Akaike info criterion 10.83505  

Sum squared resid 833432.0     Schwarz criterion 11.11447  

Log likelihood -1736.696     Hannan-Quinn criter. 10.94657  

F-statistic 17005.27     Durbin-Watson stat 0.480240  

Prob(F-statistic) 0.000000     
      
      

 .الإصذاس اٌعاشش  EViewsاٌّصذس: ِٓ عًّ اٌثاؼس تالاعرّاد عٍٝ اٌثشٔاِط الإؼصائٟ
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َتبئح يخشخبث انفشضُت انشابعت : إختببس انفشضُت انشابعت أَه تىخذ علالت يعُىَت راث دلانت إحصبئُت بٍُ يصبدس 

 اَبعبثبث انكشبىٌ فٍ يصـــش كًؤشش بُئً نهتهىثتىنُذ انطبلبث انًختهفت عهً 

 فٍ يصـــش بًُىرج اَدم خشاَدش  CO2تمذَش دانت انـ  َتبئح

 

 يعبدنت الأخم انطىَم     22    خذول سلى

 
 

Dependent Variable: CO2   

Method: Least Squares   

Date: 11/01/19   Time: 05:19   

Sample: 1990 2017   

Included observations: 28   
     
     
Variable Coefficient Std. Error t-Statistic Prob.   
     
     
PEC 2.192565 0.049837 43.99506 0.0000 

RGH 2.335542 1.193625 1.956680 0.0616 

C 12.19435 2.180110 5.593458 0.0000 
     
     
R-squared 0.998207     Mean dependent var 143.2890 

Adjusted R-squared 0.998064     S.D. dependent var 45.10835 

S.E. of regression 1.984972     Akaike info criterion 4.310044 

Sum squared resid 98.50288     Schwarz criterion 4.452780 

Log likelihood -57.34062     Hannan-Quinn criter. 4.353680 

F-statistic 6959.201     Durbin-Watson stat 1.398018 

Prob(F-statistic) 0.000000    
     
     
 
Estimation Command: 
========================= 
LS CO2 PEC RGH  C 
 
Estimation Equation: 
========================= 
CO2 = C(1)*PEC + C(2)*RGH + C(3) 
 
Substituted Coefficients: 
========================= 
 
CO2 = 2.19256479865*PEC + 2.3355420114*RGH + 12.1943531495 
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  معادلة تصحيح الخطأ 23  دول رقم  ج

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Estimation Command: 

 
========================= 
LS DCO2 C DPEC DRGH U1(-1) 
 
Estimation Equation: 
========================= 
DCO2 = C(1) + C(2)*DPEC + C(3)*DRGH + C(4)*U1(-1) 
 
Substituted Coefficients: 
========================= 
DCO2 = 0.00989429196422 + 2.23469006515*DPEC + 0.46964409125*DRGH - 0.626320470236*U1(-1) 

 

 

 

 

 

 

 

 
 
 
Dependent Variable: DCO2 

 
 
  

Method: Least Squares   

Date: 11/01/19   Time: 05:36   

Sample (adjusted): 1991 2017   

Included observations: 27 after adjustments  
     
     

Variable Coefficient Std. Error t-Statistic Prob.   
     
     

C 0.009894 0.767518 0.012891 0.9898 

DPEC 2.234690 0.363290 6.151250 0.0000 

DRGH 0.469644 2.184881 0.214952 0.8317 

U1(-1) -0.626320 0.258085 -2.426804 0.0235 
     
     

R-squared 0.813062     Mean dependent var 4.791425 

Adjusted R-squared 0.788679     S.D. dependent var 4.183740 

S.E. of regression 1.923252     Akaike info criterion 4.281866 

Sum squared resid 85.07467     Schwarz criterion 4.473842 

Log likelihood -53.80519     Hannan-Quinn criter. 4.338950 

F-statistic 33.34515     Durbin-Watson stat 2.146406 

Prob(F-statistic) 0.000000    
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