
 جاوعٛ عين شمظ 

 ازٚـــٛ التجــنمٗ

 قطــي إدازٚ الأعىاه

 

 ٛ:ـٛ المصسفٗــاءٚ ٔالمٍافطــين الهفــلاقٛ بــالع

 دزاضٛ تطبٗكٗٛ عمٜ البٍٕك العاومٛ في وصس

 

The Relationship Between Banking 

Efficiency And Competition:  
An Applied Study On Banks Operating In Egypt 

 
 

 درجُ دكتىراه الفمسفُ في إدارَ الأعىاهحصىه عمِ لم ُوقدو رسالُ

 

 

 حطاً عطٗٛ عبد المكصٕد محىد عٗطٜ

 

 الأستاذ الدكتىر

 ٕعـــير فاٌـــلبأادز ـــٌ

 الإدارَ المالًُ أستاذ

 رئًس قسي إدارَ الأعىاه

 شمس عين جاوعُ - التجارَ كمًُ

 الدكتىر

  اهــدالعــد عبــٕد حاوــمحى

 الأعىاه ودرس إدارَ

 جاوعُ عين شمس -كمًُ التجارَ 

 
2021ً



 جاوعٛ عين شمظ 

 ازٚـــٛ التجــنمٗ

 قطــي إدازٚ الأعىاه

 ٛ:ـٛ المصسفٗــاءٚ ٔالمٍافطــين الهفــلاقٛ بــالع

 دراسُ تطبًقًُ عمِ البٍىك العاومُ في وصر



 جاوعٛ عين شمظ 

 ازٚـــٛ التجــنمٗ

 قطــي إدازٚ الأعىاه

 دكتـىراهرسالة 
 د محمد عيصى: حصام عطية عبد المقصواشم الباحث

: العــلاقٛ بــين الهفــاءٚ ٔالمٍافطــٛ المصسفٗـٛ :عنوان الرشالة
 تطبًقًُ عمِ البٍىك العاومُ في وصر دراسُ

 لجٍٛ المٍاقػٛ ٔالحهي عمٜ السضالٛ:  
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Abstract 
The purpose of this thesis is to measure and analyze the 

relationship between banking efficiency and banking 

competition, first, by applying in banks operating in Egypt 

represented by the Central Bank of Egypt’s indicators, second, 

by applying on the central banks of 15 MENA countries, using 

annual data spanning from 2008 to 2018, then applying the 

Estimated Granger Causality tests to study the causal 

relationship between them. 

Banking efficiency is measured by two indicators, the 

DEA model and operational efficiency ratio, while banking 

competition is measured by three indicators, Boone Indicator for 

competition, HHI Index for banking concentration and bank size 

by the logarithm of total assets, two types of statistical methods 

used, time series data model used for banks operating in Egypt 

data, while the panel data model used for the central banks of 

MENA countries data. 

The most important result for banks operating in Egypt, 

there is the significant impact of banking efficiency (represented 

in the DEA model and operational efficiency) on banking 

competition (represented in Boone Indicator and HHI Index) 

and there is no significant impact for them on the bank size, it 

was also found that the banking efficiency according to the 

DEA model causes the bank size, but the operational efficiency 

causes the banking competition, according to the Boone index 

and bank size, while the banking competition, according to the 

Boone Indicator causes the banking efficiency with its 

indicators, while banking concentration was not, finally bank 

size causes operational efficiency. 

The most important results for central banks in the MENA 

region, there is the significant impact of banking efficiency 

(represented in the DEA model and the operational efficiency) 

on the banking competition (represented in Boone Indicator, 

HHI Index, and bank size), it were also found that banking 

efficiency, according to the DEA model does not cause the three 

indicators of banking competition, while operational efficiency 

only causes a banking competition according to the Boone 



 

 

indicator and bank size, while banking competition according to 

the Boone indicator does not cause banking efficiency 

indicators, and banking concentration causes a banking 

efficiency according to the DEA model, finally, the bank size 

causes the operational efficiency. 

The most important recommendations, necessity most of 

the working on expanding the modern banking services, 

providing specific measures of banking efficiency and banking 

competition as an evaluation criterion in the banking market, 

and increasing the bank’s operational efficiency through the 

optimal use of resources which is reflected in the bank’s profits 

and market share. 
 

Keywords: Banking efficiency, Banking competition, Bank 

size, DEA model, Boone indicator, HHI index, Granger 

causality.  
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زقي 

 الجدٔه
دٔهــــالجٕاُـــعٍ

زقي 

 الصفخٛ

80028002

 

 

10/08/8002

     
8002   8002

  
           

Diagnostic Tests (Time Series Data  / Panel Data)          

Time Series Data Tests  – Egypt’s Banks 

Variance Inflation Factor (VIF)   

D-W & LM Test  

Heteroscedasticity Test   
Vector Error Correction 

Estimates 

Augmented Dickey-Fuller (ADF) 

   
   
   

Pairwise Granger Causality Test  



 

 

 

 

 الجــــداولقائمـــة 

 
زقي 

 الجدٔه
دٔهــــالجٕاُـــعٍ

زقي 

 الصفخٛ

Causality Direction 

Panel Data Tests – MENA’S Banks 

Variance Inflation Factor (VIF)   

Durbin-Watson (D-W)    

Vector Error Correction 

Estimates       

Fisher-ADF, IPS, LL 

   Test  Pedroni 
    
    Wald Test

Hausman Test 

   
   

    
 

Pairwise Granger Causality Tests  

 Causality Direction 

 

80028002 
 

80028002 
 



 

 

 

 

 بيانيةالأشكال القائمة 

 

 البٗــاٌٗـٛ قائىـٛ الأغهـاه

 
زقي 

 الػهن

 نــٕاُ الػهـــعٍ
زقي 

 الصفخٛ

 

   
     
    Market Structure Hypothesis  

 DEA

 Operation Efficiency

 Boone

 HHI Index 

 Bank Size

 

 
 
 
 



 

 

 

 

 صـــراتالمختة ــقائم

 

 List of Abbreviationالمختصــسات قائىـٛ 

 

 الاختصاز جمٗصٖٛـالإٌ بالمغٛ المصطمح
Allocative Efficiency AE 

Constant Return to Scale CRS 

Data Envelopment Analysis DEA 

Distribution Free Analysis DFA 

Decision Making Unit DMU 

Efficient Structure Hypothesis ESH 

Fixed Effects Model FEM 

Herfindhal- Hirshman Index HHI 

Information Generation Hypothesis IGH 

Lerner Index LI 

Marginal Cost MC 

Middle East and North Africa MENA 

New Empirical Industrial Organization NEIO 

Ordinary Least Squares OLS 

P&R : Panzar and Rosse P&R 

Pooled Regression Model PRM 

Quiet Life Hypothesis QLH 

Random Effects Model REM 

Structure Conduct Performance SCP 

Scale Efficiency SE 

Stochastic Cost Frontier Analysis SFA 

Technical Efficiency TE 

Thick Frontier Analysis TFA 

Variable Returns-to-Scale VRS 

 

https://en.wikipedia.org/wiki/Middle_East
https://en.wikipedia.org/wiki/North_Africa


 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

 الأول الفصل
 لمدزاضٛ اًـــالع ازـــطالإ

General Framework of the Study 

 كدوـــــــٛالم  1.1

     
           

         
     

      
            

 



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

    
           

             
           

     

           
          
     

Granger Causality Estimation 

DEA

Data Envelopment Analysis وهؤشش ،

(Operation Efficiency  بيٌوا

Boone Indicator



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

HHI

Herfindahl-Hirschman Index

Total Assets  Log

Granger Causality Test 

 

 



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

 الدزاضات الطابكٛ 2.1

 

 

 (Rahman, Rahim, and Rosman, 2013) بعٌىاى: 

“Efficiency of Islamic Banks: A Comparative Analysis of MENA and 

Asian Countries” 

 

Data Envelopment 

Analysis (DEA). 

وماًج أهن الٌخائح 

 

 )     

      
     Stochastic Frontier Approach 

(SFA) ،      
              
         

          
           
    



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

 (Alber, 2016) : 
“Banking Efficiency and Financial Stability: Which Causes Which?”  

 

 Data Panel ، 
DEA،Z-Score

 

 (Rashwan and Ehab, 2016) :بعٌىاى 
“Comparative Efficiency Study between Islamic and Traditional 

Banks”  

ROA
ROE

 

 (Colesnic, Kounetas, and Michael, 2019) : 
“Estimating risk efficiency in Middle East banks before and after The 

crisis” 

https://www.sciencedirect.com/science/article/abs/pii/S1044028318302977#!


 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

  ) :

         
DEA

      
    (DEA)  

   )   ( 
 )     

        
             

        
             
    

   ) :

"          "

    
  (DEA)  

  )  ( 
 )

 (Constant Return to 
Scale) 

(Variable Return to Scale)



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

           
           

         
           

   
 

 

  ) :

    :

       
 

    
          

 Panzar-Rosse: H-statistic 

         
         

            
   

 (Stavárek, 2014 and  (Řepková : 
 “Concentration And Competition In The Banking Sector Of Turkey” 

 
CR3 ،

CR5 ،:HHI Index Herfindahl-Hirschman

Panzar-Rosse



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

 

(Osagie, 2017 and  (Igbinosa :بعٌىاى 
“Banking Sector Concentration And Competition In Africa”      

HHI ،CR5

Panzar-Rosse 

 (González, Razia, Búa, and Sestayo, 2017) 
“Competition, concentration and risk taking in Banking sector of 

MENA  Countries” 

MENA 

 
 



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

(Ahi and Laidroo, 2019 بعٌىاى: 
“Banking market competition in Europe-financial stability or fragility 

enhancing?”   
العلاقت 

(Boone, Lerner & HHI)

 

 (Căprarua, Ihnatova, and Pintilieb, 2020 بعٌىاى: 
“Competition and diversification in the European Banking Sector” 

العلاقت بيي بحث لذساست 

Adjusted 

Lerner index & Boone Indicator



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

( (Turusbekova, Dauylbaev, Kaliyeva, Titko, & 

Kozlovskis, 2020: 

“Competition and stability in the banking sector of Kazakhstan” 

العلاقت

Z-Score
Boone & Lerner)

CR5 & HHI

80008002

 

( (Poshakwale and Qian, 2011  : 
 “Competitiveness and Efficiency of the Banking Sector and 

Economic Growth in Egypt” 
 

0998

8002Panzar-RosseLerner)

 DEA،   
(SFA.



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

 

( (Ferreira, 2012: 
“Bank market concentration and efficiency in the European Union: A 

panel Granger causality approach” 

CR3 ،HHI

DEA ،

Granger Causality Test.

(Bakour & Gallali, 2014) : 
“Competition and Efficiency: Comparative Analysis between Islamic 

and Conventional Banks of MENA Region”   

Panzar-Rosse   SFA  لقياط

النفاءة الوصشفيت.



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

(Elfeituri, 2015) : 
“An Empirical Investigation of Market Structure, Determinants of 

Profitability, Competitiveness and Productivity in MENA Economies 

Banking Sector”   

Unbalanced Panel 

Analysis عي الفخشة ،Panzar-Rosse 

DEAHHI

ROAROE

 

My Phan, 2015)) : 
“Market Concentration, Bank Competition and Bank Efficiency in 

Emerging Asian Countries” 

Lerner   SFA ،

.ورلل 



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

(Apergis & Polemis, 2016) : 
“Competition and Efficiency in the MENA banking region: a non-

structural DEA approach”         

MENA Region

Panzar-Rosse 
DEA

 (

 



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

)

         

 

Lerner

DEA.

(Yu, 2017) : 
“Efficiency and Competition Analysis in Nine Asian Banking 

Industries” 

Panzar-Rosse & 

Lerner،Boone Indicator   
SFA .



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

Moyo, 2018) ): 
“An analysis of competition, efficiency and soundness in the South 

African   banking sector”   

Lerner & Boone) 
  SFA ،Z-Score.

 Lerner

Boone

Boone

 

Phan, Anwar, Alexander, and My Phan, 2019)) : 
“Competition, efficiency and stability: An empirical study of East 

Asian commercial banks” 

Lerner 
DEA &SFA)، 

Z-Score. 

 SFA

DEA



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

 

)

DEA، 

Panzar-Rosseلقياط 

(Banyen & Biekpe, 2020) بعٌىاى: 
“Financial integration, competition and bank efficiency: evidence 

from Africa’s sub‑ regional markets”   

 

AMUEAC

ECCASECOWASSADC

Lerner   



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

 SFA صشفيتموقياط للنفاءة الو، 

Granger Causality.

 

Haue Le,Duong, &Nghiem Le, 2020)) : 
“Banking Competition and Efficiency: The Case of Vietnamese 

Banking Industry” 

Lerner   
DEA 

The 

Quiet Life Hypothesis (QLH)

 الطابكٛ الدزاضات عمٜ  التعكٗب 3.1

- 



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

- 

- 

 

  ِرٓ الدزاضٛ ٔالدزاضات الطابكٛبين فالاختلا 4.1

 

 

 

 

 Boone 

Indicator

 



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

 

Granger Causality Estimation

 

Time 

Series data 

 

Panel Data 

 الدزاضٛالمػهمٛ وٕضٕع  5.1

        
     

 

 

  



 الإطار العاً لمدراسُ...............................................:الفصن الأوه  ........................................................... 

 

 

 

Banking Efficiency Bank Competition 

 فَتانكفبءة انًصز

DEA Model 

 انكفبءة انتشغَهَت

Operation 

Efficiency  

 انًنبفست انًصزفَت
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 انتزكز انًصزفٌ

HHI Index 

 حجى انبنك 

Log (Total 

Assets) 

2008 1 0.3937 -0.0825 0.0405 0.1386 

2009 0.9702 0.4736 -0.0794 0.0395 0.1396 

2010 0.9536 0.3784 -0.0766 0.0335 0.1406 

2011 0.9414 0.5188 -0.0813 0.0398 0.1408 

2012 0.9191 0.4348 -0.0873 0.0388 0.1418 

2013 0.8743 0.4640 -0.0857 0.0362 0.1434 

2014 0.8636 0.5537 -0.0840 0.0388 0.1449 

2015 0.8882 0.6358 -0.0247 0.0389 0.1473 

2016 1 0.5372 -0.0338 0.0348 0.1519 

2017 0.9875 0.3248 -0.0706 0.0375 0.1539 

2018 1 -0.1525 0.9199 0.0204 0.1551 

Source: World Bank Database, IMF, WTO & Central Bank of Egypt: Annual Reports 
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 Bank Concentration  
HHI Index.

 Bank Size 

 
Size it = Log(TAit) 

t    i  : Sizeit 

 : Log(TAit) 
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 ثاني ال الفصل
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وكدوـــــــٛ 1.2
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 .انًزكزً انبنك نذى انًسجهت كانبنو لبئًت عهي اعتًبدا انببحث، :انًصذر

    1   
    

      
      

    

https://ar.wikipedia.org/wiki/%D8%A8%D9%86%D9%83_%D8%A7%D9%84%D8%B4%D8%B1%D9%83%D8%A9_%D8%A7%D9%84%D9%85%D8%B5%D8%B1%D9%81%D9%8A%D8%A9_%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A%D8%A9_%D8%A7%D9%84%D8%AF%D9%88%D9%84%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%A8%D9%86%D9%83_%D8%A7%D9%84%D8%B4%D8%B1%D9%83%D8%A9_%D8%A7%D9%84%D9%85%D8%B5%D8%B1%D9%81%D9%8A%D8%A9_%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A%D8%A9_%D8%A7%D9%84%D8%AF%D9%88%D9%84%D9%8A%D8%A9
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 2018حتٜ  2008 الفترٚ تطٕزات في الكطاع المصسفي المصسٙ خلاهالأِي  4.2
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      (IFRS9)   
            

            
 .

 وؤغسات الكطاع المصسفي المصسٙ 5.2

  2
 

          

)   (

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

1045614 1151695 1282910 1308026 1441188 1684343 1968380 2485501 3962636 4813343 5432657 

429188 432597 458081 489729 516842 550303 629221 791499 1300243 1463380 1814575 

767668 848699 943972 981258 1087819 1311795 1555334 1908676 2754165 3314141 3802591 

40392 43540 51238 60059 71264 76509 79438 96468 113975 140901 150590 

:    
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2009 2011 2013 2015 2017 2018 

110.15 101.96 116.87 126.27 121.47 112.87 

100.79 106.91 106.47 125.79 112.55 124.00 

110.56 103.95 120.59 122.72 120.33 114.74 

107.79 117.22 107.36 121.44 123.62 106.88 

   عهي اعتًبدا انببحث، :انًصذر
 ٍهَه. انذً انعبو إنيانسببك  انعبو ين انتغَز يعذل عناننسبت انًئوٍت تعبز 
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Block-Chain  Big Data 

Analytics  
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 : الهفاءٚ المصسفٗٛالجاٌ٘المبخح  8.2

 ٛ:ـــــوكدو

  
Digital Bank

Financial technologies (Fintech)،

 وفًّٕ الهفاءٚ 9.2

Efficiency     
         

        
      

      Vilfredo 

Pareto,1932-1848) ،)"  "    
   Efficiency   Inefficiency  

      

  (Farrell,1957)  
 Benchmarking     
       )  
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   ( Humphrey,1992& Berger)   
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Wilson & Wheelock, 1995

Williams, 2012 
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 المصسفٗٛ الهفاءٚ في المؤثسٚ العٕاون 12.2

 

(Muazaroh et al, 2012).

         
 

 :

      
 والعائذ          

.الوىخىداث حدن ومزلل الاسخثواس علً



  سُلمدراالٍظرٍ ......................................................................................................  الإطار  :الثاٌِالفصن 
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 المصسفٗٛ إٌٔاع الهفاءٚ 13.2

    
X
 

  

Stigler,1960 
        

         
       

   

            
            

(Alan & Stuart, 2000) ،  (Farrell, 1957)(2005 ،

Coelli)        
      

 Technical Efficiency :    
           

 Allocative Efficiency 
         

     . 
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        (David & Paul, 

1995)

  Scale Efficiency 

      
            

       
       (Roger & David, 
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 Scope Efficiency

(Willig,Panzar& Baumol,1982) 

         
   

(Humphrey, 1992  & Berger)،    
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XLeibenstein,1966)

X
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X
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i

Thi,2015 

 Relative Efficiency 
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      ، أً    

           
      (Decision Making 

Unit)DMU  ""      
DMUs  "        

     DEA 
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          (Shahooth et 

al., 2006). 

 قٗاع الهفاءٚ المصسفٗٛطسم  14.2

      
(Farrell,1957)          

 (Andrew, 2010)

انًبنَت اننسب يؤشزاث

   
  

 
      

Halkos and Salamouris, 2004

Kohers, et al., 2000  
    Berger & Humphrey, 
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1992(Gold et al., 1985)

Berger and Humphrey, 1997)
 Parametric 

ApproachNon-Parametric 

ApproachNon-Parametric Approach

Data Envelopment Analysis:DEA

Parametric Approach

Stochastic Frontier Analysis:SFAThick Frontier 

Analysis :TFADistribution Free 

Analysis :DFA

Berger & 

Humphrey, 1997

Berger,1993 
 Seiford & Thrall, 1990    
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Data Envelopment Analysis: 

DEA 

    
Charnes, Cooper and Rhodes،

Pure Technical 

EfficiencyScale Efficiency

    Decision Making Unit
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Cooper, Seiford & Tone. 2006).) 

Sherman & Zhu, 2006 DEA

 (Efficiency frontier)

    
              

  DEA     
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DMUs 

(W.W.Cooper, et al.,2007) 

 

 

  

  

      
  

      

 DEA
:

           
   

   . 

      

الخي  العيٌت ثلثعي  (100%)  الناهلت النفاءة راث الىحذاث عذد 

 .يخن بحثها

DEA 

Sathye, 2003)
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Stochastic Cost Frontier 

Analysis: SFA  
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Ferrier&Lovell 0990
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 Thick Frontier Analysis: TFA 

SFA
(Humphrey, 1991 & 

Berger)SFADEA

SFADEATFA

Tannenwald, 1995)
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     (Mester, 1994).
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Distribution Free Analysis: DFA 
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(Smith, 1776)
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(McNulty, 1968)

(Vickers, 1995) 
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 طٛ المصسفٗٛالمٍافوفًّٕ  17.2

 

(World Bank, 2013)
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Theory of Contestability،  Structure-Conduct-
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   The Theory of Contestability
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SCP

SCP

  Structure-Conduct-Performance: 

SCP 
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    Concentration

SCPEfficient Structure 

Hypothesis-ESH4

Berger,1995SCP

Elfeituri,2015).) 

)( 
 فزضَت هَكم انسوق

Market Structure Hypothesis   

 
Elfeituri, 2015 

Structure :
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Conduct

Performance 

 طسم قٗاع المٍافطٛ المصسفٗٛ 20.2

The Structure Models 
The Non-Structure Models

Traditional 

Industrial Organisation theory (TIO)

SCPHerfindahl-

Hirschman (HHI)

CRk

New Empirical Industrial Organisation (NEIO)

Boone, Panzar & Rosse: H-statistic   Lerner,Carbó 

et al.,2009
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(Leon, 2015). 

The Structure Models 

SCP
Bain, 1956)

(Phan, 2015). 

 

Concentration Ratio: CRk)) 

       
       CR3 &

CR5(Cetorelli, 2001)
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  Herfindahl-Hirschman Index: 

HHI))

Hirschman
HerfindahlHHI Index     
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The Non-Structure Models 

NEIONew 
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:Lernerيؤشز  
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P

MC

Translog Cost Function،

 

LernerP

MCP=MC

P>MC 

 Lerner

 

2.2.22.2Panzar & Rosse:H-Statistic   

(Panzar & Rosse, 1977)

0922

H
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H-Statistic،

: Panzar & Rosse

H-Statistic

Rev

Wii

Zk(Control Variables) 

-∞0

1=H

1 > H > 0

 

H≤ 0 حيث يعول مل  ،: حشيش إلي حالت الاحخناس
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Boone Indicator

(Jan Boone, 2000)

Boone

 
CRk  &HHI

Index Lerner، 
Panzar & Rosse: H-Statistic  (Yu, 2017.) 

Boone: 

 

 πit i t

β 

Cit   :Marginal Cost Average 

Cost
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ROA

Average Cost Dummy Variable     

Boone

(β <0)

Boone

(Leon, 2015).

  لجاٌ٘ ا ومخص الفصن 21.2

:

 The Efficient Structure Hypothesis (ESH)  

ESH(Demsetz,1973)
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(Smirlock,1985)،

ESH

Smirlock

ESH 

 The Quiet Life Hypothesis (QLH)  

(Hicks,1935)

(Berger and Hannan,1998)

 

 The Information Generation Hypothesis انًعهويبث
(IGH)  

ESH(Marquez,2002)

Koetter et al.,2008). 
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 الثالث الفصل
 الدزاضٛ التطبٗكٗٛ ٔاختباز الفسٔض

Applied Study And Hypothesis Testing 

 ٛـــــوكدو 1.3

Diagnostic Tests

Time Series Data

Panel Data
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 المطتخدوٛ الأضالٗب الإحصائٗٛ ٔفكا لٍٕع البٗاٌات 2.3

Time Series Data Panel Data 

 Descriptive Analysis (Mean, Standard Deviation, Minimum, 

Maximum ) 

 Kolomogorov Smirnov, Shapiro-Wilk & Jarque-Bera 

 Pearson Correlation (Correlation Matrix)علالت الارتببط بَن انًتغَزاث
 

Multicollinearity 

Variance Inflation Factor (VIF) 

Tolerance

  
Serial/Autocorrelation 

  Durbin Watson Test  
      

 
Heteroscedasticity    

 انعذاو ثببث تببٍن حذ انخطأ

Breusch-Pagan-Godfrey & White Test  

    
Panal   

 

Unit Root Test  

Stationarity  

 

DF/ADF 

PP

LLC-IPS-DF.Fisher- 

PP.Fisher & Hadri  

 

Co-Integration

Granger  

Johenson

Pedroni  أوKAO 

Fisher 

 

Hypotheses Test

  
LM-Breusch-Pagan & 

Hausman  
Granger Causality Estimation , Optimal Lag (Akaike- AIC / 

Schwarz -SC) & VAR Model  

    Time Series Data (Panel Data /Diagnostic Tests 
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(Correlation Matrix)

 Time Series Data

Time Series Data

 

 Regression AnalysisMultiple  
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 Variance Analysis

 ((Hausman Test 1978 

Hausman

Hausman

H0

(GLS)

H1:

(OLS.)
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Hausman

βGLS)βOLS

Var(βOLS) - Var(βGLS)

HX2K

H

 (Panel data 

Panel data

  ،
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(OLS:Ordinary Least Squares

α

(Cross Sections) ،

  Yit = α + β' xit + ε it 

Yitα

βxε

 Fixed Effects Model

Yit = β o( i ) + ∑ βj  xj( it ) + ε it         ,i = 1,2,…..,N   t = 1,2,….,T  

Generalized Least Squares (GLS):

GLS

 GLS

θ

Yi,t = β x'i,t +(α+ui) + ε it 

 uiI 
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Random Effects Model:

 

، بحيث ينظر إلى الأثر ثابت 

 

Yit = µ + ∑ βj xj(it) + vi + ε it         ,i = 1,2,…..,N   t = 1,2,….,T  

Panel data

 Stationary Test

(x)
 

 Autocorrelation function

 

 (Y) (t)

  Heteroscedasticity Test  

Heteroscedasticity   hetero

 Scedasticity 
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.

White

 Normality Test

Jarque-Bera Test 
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 Multicollinearity Test

 t 
 R2 

t 

(VIF) Variance Inflation Factor 

Ordinary Ridge Regression"Marquardt 

Algorithm" 

 Autocorrelation Test

Breusch-Pagan Test
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Transformation 

Methodوطشيقت الوشبعاث الصغشي العوىهيت ،. 

 :Granger Causality Test اختببر علالت انسببَت 

(Granger, 1986)

       

               

   

Bidirectional

Unidirectional
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المبخح الأٔه: التخمٗن الإحصائ٘ لبٗاٌات البٍٕك العاومٛ في   3.3

 جمّٕزٖٛ وصس العسبٗٛ

 ٛ: ـــــوكدو

Time 

Series Data

Time Series Data بٗاٌات الطلاضن الصوٍٗٛ  اضتخداً أِىٗٛ 4.3

   :

       
    

  Normal Distribution  

 Pearson Correlation 

  Multicollinearity 



  الدراسُ التطبًقًُ واختبار الفروض..............................................................................   :لثالثاالفصن 

 

   Autocorrelation 

 Heteroskedasticity 

 Stationarity  

  Cointegration 

    

Granger Causality Estimation 

Descriptive Analysisالإحصاء الٕصف٘ لمتغيرات الدزاضٛ  5.3

 

  
   

 
  

  X1 11 0.945 0.052 1 0.864 

 X2 11 0.415 0.208 0.636 -0.153 

 Eviews 10 
 

DEA
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 Y1 11 0.019 0.299 0.919 -0.087 

 Y2 11 0.036 0.005 0.041 0.020 

 Y3 11 0.145 0.006 0.155 0.139 

 Eviews 10 

 اختبازات التخكل وَ صلاحٗٛ البٗاٌات 6.3

       

 Normality Distribution Test  

       
Kolomogorov Smirnov (K-S) ،

Shapiro-Wilk ،Jarque-Bera ،

     
  LN)  

Jarque-Bera
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Kolomogorov 

Smirnov (K-S) 

Shapiro-

Wilk 
Jarque- 

Bera 

Probability Probability Probability 

  X1 .200* .129* 0.579* 

 X2 .056* .003 0.003 

 Y1 .000 .000 0.011* 

 Y2 .126* .000 .000 

 Y3 .200* .121* 0.535* 

 Eviews 10 SPSS 22 &  

 Pearson Correlation 

       
          

            
    (G.L.M) General Linear Model 
           

         
(Field,2005)،       

الوخغيشاث بيي الوخعذدالخطي  حباطالاس إشناليت

Multicollinearity))هعاهل  حداوص ها إرا حبشص     
   (Bryman et al., 2011) %

       
   

       
    Multicollinearity   
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Data X1 X2 Y1 Y2 Y3 

X1 Pearson Correlation 

Significant 
1     

 X2 Pearson Correlation 

Significant 
-.522 

.099 

1    

Y1

Pearson Correlation 

Significant 
.355 

.284 

-.886** 

.000 

1   

 Y2 Pearson Correlation 

Significant 
-.351 

.290 

869** 

.001 

-.927** 

.000 

1  

Y3 Pearson Correlation 

Significant 
.283 

0.399 

-.469 

.146 

.583 

.060 

-.616* 

.043 

1 

* Correlation is significant at the 0.05 level (2-tailed) 

** Correlation is significant at the 0.01 level (2-tailed)                        

SPSS 22 
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  Multicollinearity Test  

      
Collinearity DiagnosticsTolerance

     Variance Inflation Factor (VIF)

         
(Field,2005)    VIF

Variance Inflation Factor (VIF) 

 انخطٌ انتذاخم اختببر

Multicollinearity Test 

Tolerance VIF 

 X1 .864 1.158 

  X2     .191 5.247 

 Eviews 10 

      Tolerance 
 VIF  

      Multicollinearity   

   Test  Autocorrelation: 

     Residuals    
        
       
   Durbin Watson 
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    D-W
(Gujarati, 2009).

Breusch-Godfrey Serial Correlation 

LM Test:،

  D-W & LM Test   
 LM Test D-W 

Prob. Chi-Square(2) 0.8333 1.70 

 Eviews 10 

 D-W1.70
 

LM Test
Ho

 Heteroscedasticity Test 

    "Heteroscedasticity

  Cross-Section Data   
Time Series Data،

Heteroscedasticity  

Residuals    
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Heteroscedasticity  
 Breusch-Pagan-Godfrey Test White Test نماذج الدراست

Prob. Chi-Square(2) 0.8672 0.6992 

 Eviews 10 

Breusch-Pagan-

Godfrey0.8672White

Ho

Homoscedastic

  Stationarity Test (Unit Root Test) : 

  
 Unit Root Tests 

.

Optimal Lag Test   

(LR,AIC,SC & HQ) 
Test VAR Lag Order Selection Criteria

- Akaike information criterion (AIC) 

- Schwarz criterion (SC)  
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 Vector Error Correction Estimates 
 0 1 2** 

Akaike ( AIC )  0.725657 0.947818 0.662707* 

Schwarz ( SC ) 0.747571 0.991646 0.728448* 

HQ 0.678367 0.853238 0.520837* 

LR NA* 0.000430 3.044001 

 Eviews 10 

AIC 
& SC  2وفترة الإبطاء 

Stationary Test 

 
 Augmented Dickey-Fuller ( ADF) 

 Phillips-Perron  

 Elliott-Rothenberg 
 

Augmented 

Dickey-Fuller (ADF)  
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  Augmented Dickey-Fuller (ADF) 

   
I(0):  

(Level) 

   I(1): 
(1st Difference)

  I(2): 
(2st Difference)

X1 

 

T-Statistic 

Probability 

-1.136056 

0.5692 

-2.217814 

0.2128 

-3.671670 

0.0316 

X2 T-Statistic 

Probability 

1.137706 

0.9993 

0.271362 

0.9896 

-5.392731 

0.0155 

Y1 T-Statistic 

Probability 

-1.365539 

0.8047 

-3.907110 

0.0720 

-17.30148 

0.0001 

Y2 T-Statistic 

Probability 

-1.306878 

0.5817 

-3.302871 

0.0470 

/ 

/ 

Y3 T-Statistic 

Probability 

4.415107 

0.9997 

-0.912451 

0.2943 

-2.507814 

0.0208 

 Eviews 10 

      Statistic 
  Probability 

 

      Augmented Dickey-

Fuller          
Level

First Diff.Y2
 

 

X1,X2,Y1&Y3

Second 
Diff. I(2)  
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  Co-Integration 

         
   Second 

Diff.

 

I(2)

 Hypothesis Testالدزاضٛ   فسضٗات اختباز  7.3

(Time Series Data)،

 Multiple)  ئم  وو وبالتالي فأن نموذج الانحدار الملا

Regression).

(OLS) 

 

 HO1 

HO1,1

 Boone Indicator

HO1,2

HHI Index



  الدراسُ التطبًقًُ واختبار الفروض..............................................................................   :لثالثاالفصن 

 

HO1,3

 HO1,1
 Boone Indicator. 

)  (
    

  

OLS Regression Model 

C Coefficient 1.400123 
Std. Error 1.067857 

t-Statistic 1.311152 

P-Value 0.2262 

X1  Coefficient -0.851644 
Std. Error 1.063243 

t-Statistic -0.800988 

P-Value 0.4463 

X2Coefficient -1.387910 
Std. Error 0.266402 

t-Statistic -5.209835 

P-Value 0.0008* 

R-Squared 0.801027 

Adjusted R-Squared 0.751284 

Prob. (F-Statistic) 0.001567* 

* ** ***    P-Value    

 Eviews 10 

     

   R-Square 

  
DEA  

  Boone 

Indicator

DEA
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F-Statistic 

 Boone Indicator

Y1it = α + β1 X1it + β2 X2it + ε it، 

 1.4001230.8516441.387910

 HO1,2
HHI-Index     

)  ( 
   

 

 OLS Regression Model 

C Coefficient 0.010936 
Std. Error 0.021904 

t-Statistic 0.499255 

P-Value 0.6310 

X1  Coefficient 0.015429 
Std. Error 0.021809 

t-Statistic 0.707481 

P-Value 0.4994 

X2Coefficient 0.025832 
Std. Error 0.005464 

t-Statistic 4.727393 

P-Value 0.0015* 

R-Squared 0.768859 

Adjusted R-Squared 0.711074 

Prob. ( F-Statistic) 0.002854* 

* ** ***    P-Value    

 Eviews 10 
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 R-Square 

  
DEA  

  

DEA

  
     F-Statistic

 

Y2it = α + β1 X1it + β2 X2it + ε it 

0.0109360.015429+
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HO1,3
 

)  ( 
   

 

OLS Regression Model 

C Coefficient 0.144782 
Std. Error 0.041852 

t-Statistic 3.459393 

P-Value 0.0086* 

X1  Coefficient 0.006036 
Std. Error 0.041671 

t-Statistic 0.144842 

P-Value 0.8884 

X2Coefficient -0.012597 
Std. Error 0.010441 

t-Statistic -1.206518 

P-Value 0.2621 

R-Squared 0.221866 

Adjusted R-Squared 0.027333 

Prob. (F-Statistic) 0.366620 

* ** ***    P-Value    

 Eviews 10 

     

   R-Square 

  
DEA  

   
DEA

   
F-Statistic
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Y3it = α + β1 X1it + β2 X2it + ε it 
0.1447820.0060360.012597 

 
HO2 

 
 

HO2,1DEA
 

HO2,2DEAHHI 
Index 

HO2,3DEA 
HO2,4 
HO2,5HHI Index 
HO2,6 

HO3  
 

 
HO3,1

DEA 
HO3,2 
HO3,3HHI Index

DEA 
HO3,4HHI Index 
HO3,5DEA 
HO3,6
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Granger Causality Testاختباز علاقٛ الطببٗٛ   8.3

  

Granger Causality EstimatedGranger  

            

 
Stationarity Test (Unit Root Test)Optimal 

Lag Test(2st Difference) ،

 Grangerوفي إطاس العول علي اخخباس الفشضيت السببيت في الاحداهيي حن إخشاء اخخباس 

Causality Test

Granger Causality in VAR Model

    
Pairwise Granger Causality Tests 

P-ValueF-StatisticHO

HO2,1: Accepted0.45120.63653X1 does not Cause Y1

HO3,1: Rejected 0.0077*   13.6452 Y1 does not Cause X1 

HO2,2: Accepted0.41460.75207X1 does not Cause Y2

HO3,3: Accepted0.92540.00943Y2 does not Cause X1 

HO2,3: Rejected 0.0886***  3.90701 X1 does not Cause Y3 
HO3,5: Accepted0.15082.60093Y3 does not Cause X1 

HO2,4: Rejected 0.0649**  4.78698 X2 does not Cause Y1 
HO3,2: Rejected 0.0922***  3.80285 Y1 does not Cause X2 

HO2,5: Accepted0.2659  1.46163X2 does not Cause Y2

HO3,4: Accepted0.9097  0.01384Y2 does not Cause X2 

HO2,6: Rejected 0.0071* 14.1367 X2 does not Cause Y3 
HO3,6: Rejected 0.0095* 12.5180 Y3 does not Cause X2 

* ** ***    P-Value   
 Eviews 10 
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  Causality Direction 

Y2              //               X1 

Y3                  X1  

Y1                   X2  

X2Y2 

Y3                        X2

X1                        Y1 

 انًصذر: ين إعذاد انببحث نتوضَح علالت انسببَت بَن يتغَزاث انذراست             
 

H0  

H1   

 

   

        HO  

  P-Value   

 H1

 P-Value   

  H1 

  HO
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DEA
Boone

HHI Index

Boone

HHI Index 

  
Boone

DEA
HHI Index

DEA

DEA 
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المسنصٖٛ  البٍٕكالإحصائ٘ لبٗاٌات  : التخمٗنالجاٌ٘المبخح   9.3

 دٔه الػسم الأٔضط ٔشماه أفسٖكٗال

 ٛ: ـــــوكدو

Panel Data

Cross-Section Data  

 Time Series Data 

         

    

Balanced Panel AnalysisNT=N*T

T

      

Unbalanced Panel Analysis 

 Panel Data الباٌن بٗاٌات اضتخداً أِىٗٛ 10.3
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    . 

        

      

        

Multicollinearity

   :

       
    

  Normal Distribution  

 Pearson Correlation 

  Multicollinearity 

   Autocorrelation 

 Heteroskedasticity 

 Stationarity  

  Cointegration 

    

Granger Causality Estimation
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 Descriptive Analysisالإحصاء الٕصف٘ لمتغيرات الدزاضٛ  11.3

     
 
  

  X1 165 0.899 0.100 1 0.419 

 X2 165 0.433 0.123 0.703 -0.152 

 Eviews 10 

DEA

 Eviews 10  

β <0

     
 
  

 Y1 165 -0.025 0.082 .919 -0.225 

 Y2 165 0.109 0.072 .315 0.012 

 Y3 165 0.130 0.031 0.210 0.088 
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 التخكل وَ صلاحٗٛ البٗاٌات اختبازات   12.3

       
 

 Normality Distribution Test  
       

Kolomogorov Smirnov (K-S) ،

Shapiro-Wilk، Jarque-Bera،

Kolomogorov Smirnov (K-S) ،Jarque-Bera.

     
  LN) 

Jarque-

Bera

DEA

 

  
Kolomogorov 
Smirnov (K-S) 

Shapiro-
Wilk 

Jarque- 
Bera 

Probability Probability Probability 

  X1 .000 .000 .000 

 X2 .200* .002 0.12158* 

 Y1 .000 .000 .000 

 Y2 .019* .009 0.16422* 

 Y3 .000 .000 0.02401* 

 SPSS 22 & Eviews 10  
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  Pearson Correlation 
       

          
            
 

    (G.L.M) General Linear Model  
            

         (Field, 

2005) 

       
Multicollinearityالوخغيشاث بيي الوخعذدالخطي  الاسحباط إشناليت

%         حداوص ها إرا حبشص
  

         (Bryman et al., 2011)

     
     Multicollinearity،  

Data 
X1 X2 Y1 Y2 Y3 

 X1  انًصزفَتالكفاءة 
Pearson Correlation 

Significant 
1 

    

 X2  الكفاءة التشغيليت
Pearson Correlation 

Significant 
-.199* 

.010 1    

 Y1  المنافست المصرفيت
Pearson Correlation 

Significant 

.098 

.211 

-.301** 

.000 1   

 Y2  التركز المصرفي
Pearson Correlation 

Significant 

.004 

.964 

.202** 

.009 

-.082 

.294 1 

 
 Y3 حجم البنك

Pearson Correlation  

Significant 

.284** 

.000 

.048 

.539 

-.065 

.405 

-.064 

.416 1 

* Correlation is significant at the 0.05 level (2-tailed) 

** Correlation is significant at the 0.01 level (2-tailed)                                                                     

 SPSS 22 
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  Multicollinearity Test  

      
Collinearity DiagnosticsTolerance 

     Variance Inflation Factor (VIF)

         
(Field,2005)    VIF
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Variance Inflation Factor (VIF)
   

Multicollinearity Test 

Tolerance VIF 

              X1.876 1.142 

  X2     .905 1.105 

 Eviews 10 

     Tolerance 
 VIF  

       Multicollinearity

   Test   Autocorrelation 

     Residuals    
        
       
   Durbin Watson 

       
     

      
   D-W

(Gujarati, 2009) 

Durbin-Watson (D-W)  
 D-W 

       Y1 1.73 

      Y2      2.50 

    Y3     1.25 

 Eviews 10  
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 D-W

    .

 Heteroscedasticity Test 

         
            

"Heteroscedasticity"  Cross-

Section Data        
             
           

         
 "     "     

 SPSS

Non Systematric 

Pattern،

  Stationarity Test (Unit Root Test)   

  
Unit root tests 

.

Optimal Lag Test    

 Akaike information criterion (AIC) 

 Schwarz criterion (SC) 



  الدراسُ التطبًقًُ واختبار الفروض..............................................................................   :لثالثاالفصن 

 

Test Vector Error Correction Estimates،

 

 Vector Error Correction Estimates 

 1** 2** 4 

Akaike (AIC) -23.7192 -23.9193 -23.4591 
Schwarz (SC) -22.8584 -22.44054 -20.2649 

 Eviews 10 

AIC
ت   SCولكن بالنسبت لاختبار  ،81.9091-

الا أن  ،88.2.20- 1تحديد فترة الإبطاء 

AIC تشير لكون  الاخخباسونتيجت

وهي غالباٌ  ،8فترة الإبطاء 

Stationary Test 

 
a) Levin and Lin  (LL) 

b) Im, Pesaram and Shin,2003 (IPS) 

c) Fisher-ADF 

     
Statistic Probability
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  Fisher-ADF, IPS, LL 

   I(0):  
(Level) 

  I(1) :  
(1st Difference)

 

 

 

X1 

 

LL 

 

2.65486 

0.9960 

-7.80174 

0.0000 

IPS 

 

3.74019 

0.9999 

-3.72631 

0.0001 

ADF 

 

22.8422 

0.8217 

74.8895 

0.0000 

 

 

X2 

LL 

 

-2.89593 

0.0019 

/ 

/ 

IPS 0.07490 

0.5299 

-2.03147 

0.0211 

ADF 

 

43.1803 

0.0565 

74.1920 

0.0000 

 

 

Y1 

LL 

 

-5.80282 

0.0000 

/ 

/ 

IPS 

 

-1.76208 

0.0390 

/ 

/ 

ADF 

 

53.7390 

0.0049 

/ 

/ 

 

 

Y2 

LL 

 

-3.65433 

0.0001 

/ 

/ 

IPS 

 

0.21691 

0.5859 

99.9997 

0.0000))SDiff. 

ADF 

 

33.2247 

0.3129 

60.6579 

0.0008 

 

 

Y3 

LL 

 

-3.11689 

0.0009 

/ 

/ 

IPS 

 

0.46101 

0.6776 

-2.47529 

0.0067 

ADF 

 

28.7906 

0.5286 

72.0164 

0.0000 

 Eviews 10 

 

      
   Y1 

 Y1 Level    
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X1,X2,Y2&Y31st Difference،     

    
 

 Y2
IPS

I(2). 
 

7-  Co-Integration 

         
   1st 

Difference

     
 Pedroni  &Kao  
      Residual Co-integration Test

    :
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    Test  Pedroni 

 
Within-dimension 

 
Statistic 

 
Weighted Prob. 

Panel V -1.102713 -2.359602 0.9909 

Panel Rho 2.384855 2.218653 0.9867 

Panel PP -13.69782 -11.16731 0.0000 

Panel ADF -6.754838 -6.672433 0.0000 

 
Between-dimension 

 
Statistic Prob.

Group Rho 3.956701 1.0000 

Group PP -14.62159 0.0000 

Group ADF -6.398498 0.0000 

Kao -3.570937 0.0002 

 Eviews 10 

Pedroni

     

Panel PP, Panel ADF, Group PP, Group ADF and Kao Test  

   

    

 

. 
 

 Hypothesis Testالدزاضٛ   فسضٗات اختباز 13.3

      

 

    Panel Data
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-   Pooled Regression Model (PRM) 

- (FEM)  Fixed Effects Model

-   (REM) Random Effects Model 

        

     

        

    

  
    

  
Pooled 

Regression 

  
 

Fixed Effects 

 
 

Random Effects

CCoefficient 0.030454 0.189086 0.064347 

t-Statistic 0.471172 2.618831 1.038425 

P-Value 0.6382 0.0097* 0.3006 

X1 Coefficient 0.032214 0.000631 0.022522 

t-Statistic 0.515554 0.009224 0.378146 

P-Value 0.6069 0.9927 0.7058 

X2Coefficient -0.195042 -0.495449 -0.253113 

t-Statistic -3.834725 -7.260701 -4.987677 

P-Value 0.0002* 0.0000* 0.0000* 

 165 165 165 

R- Squared 0.091985 0.333413 0.123948 

Adjusted R- Squared 0.080775 0.261350 0.113133 

Prob. ( F- Statistic) 0.000403* 0.000000* 0.000022* 

* ** ***    P-Value     
  

 Eviews 10
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Wald Test   

   Hausman Testاخخباس 

 

Wald     

  
   Wald Test

F-Statistic P-Value 

8.205558 0.0004 

 Eviews 10
 

H0       

H1        

 Wald P-

Value

Hausman   

 
 

  
   Hausman Test

(Chi-Square.Statistic)  الاختببر  P-Value لًَت 

28.305555 0.0000 

 Eviews 10 

H0        

H1        
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 Hausman P-

Value

Wald Test (F-statistic)، Hausman Test،

(FEM)Fixed Effects Model

HO1 

HO1,1

 Boone Indicator

HO1,2

HHI Index

HO1,3
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 HO1,1

 Boone Indicator 

)  (
   HO1,1

   
Fixed Effects Model 

C Coefficient 0.189086 
t-Statistic 2.618831 
P-Value 0.0097* 

Std. Error 0.072203 
X1  Coefficient 0.000631 

t-Statistic 0.009224 
P-Value 0.9927 

Std. Error 0.068420 
X2Coefficient -0.495449 

t-Statistic -7.260701 
P-Value 0.0000* 

Std. Error 0.068237 
R-Squared 0.333413 

Adjusted R-Squared 0.261350 
Prob. (F- Statistic) 0.000000* 

*، **، ***     P-Value  %  

 Eviews 10 

       

 R Square

 DEA

    
Boone Indicator

DEA

     
  F-Statistic

 Boone 

Indicator
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Y1it = α + β1 X1it + β2 X2it + ε it 

 0.1890860.000631

HO1,2

HHI Index   

)
    HO1,2

   

 Fixed Effects Model 

C Coefficient 0.072948 

t-Statistic 1.830365 

P-Value 0.0692*** 
Std. Error 0.039854 

X1  Coefficient 0.006962 

t-Statistic 0.184342 

P-Value 0.8540 
Std. Error 0.037766 

X2Coefficient 0.069988 

t-Statistic 1.858134 

P-Value 0.0651*** 
Std. Error 0.037665 

R-Squared 0.737300 

Adjusted R-Squared 0.708900 

Prob. (F-Statistic) 0.000000* 

* ** ***    P-Value     

 Eviews 10 

       
 R-Square للٌوىرج 

 DEA

    

DEA
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F-Statistic

 

Y2it = α + β1 X1it + β2 X2it + ε it، 

0.0729480.0069620.069988 +

HO1,3

     HO1,3

   

 Fixed Effects Model 

C Coefficient 0.116409 

t-Statistic 41.63717 

P-Value 0.0000* 
Std. Error 0.002796 

X1  Coefficient 0.014867 

t-Statistic 5.611511 

P-Value 0.0000* 
Std. Error 0.002649 

X2Coefficient 0.000682 

t-Statistic 0.257957 

P-Value 0.7968 
Std. Error 0.002642 

R-Squared 0.993253 

Adjusted R-Squared 0.992524 

Prob. ( F-Statistic) 0.000000* 

* ** ***     P-Value     

 Eviews 10 
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12R-Square 

 DEA

    

 

DEA

 

       

F-Statistic

Y3it = α + β1 X1it + β2 X2it + ε it، 

0.1164090.014867 0.000682

HO2 
 

 
HO2,1DEA

 
HO2,2DEAHHI 

Index 
HO2,3DEA 
HO2,4 
HO2,5HHI Index 
HO2,6
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HO3  

 

 
HO3,1

DEA 
HO3,2 
HO3,3HHI Index

DEA 
HO3,4HHI Index 
HO3,5DEA 
HO3,6

 

Granger Causality Testاختباز علاقٛ الطببٗٛ  14.3

 

Granger Causality EstimatedGranger 

            

 

Stationarity Test (Unit Root Test)Optimal 

Lag Test(1st Difference). 

خخباس العول علي اخخباس الفشضيت السببيت في الاحداهيي حن إخشاء ا سبيلوفي 

Granger Causality Test

Granger Causality in VAR Model
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Pairwise Granger Causality Tests 

P-Value F-Statistic HO
HO2,1: Accepted 0.1462 1.95525 X1 does not Cause Y1 

HO3,1: Accepted 0.2329 1.47579 Y1 does not Cause X1 

HO2,2: Accepted 0.4485 0.80748 X1 does not Cause Y2 

HO3,3: Rejected 0.0969***      2.38189 Y2 does not Cause X1 

HO2,3: Accepted 0.2908 1.24863 X1 does not Cause Y3 

HO3,5: Accepted 0.8824 0.12527 Y3 does not Cause X1 

HO2,4: Rejected 0.0035*     5.94572 X2 does not Cause Y1 

HO3,2: Accepted 0.9149 0.08896 Y1 does not Cause X2 

HO2,5: Accepted 0.1940 1.66364 X2 does not Cause Y2 

HO3,4: Accepted 0.5762 0.55390 Y2 does not Cause X2 

HO2,6: Rejected 0.0404**    3.30077 X2 does not Cause Y3 

HO3,6: Rejected 0.0014*    6.96790 Y3 does not Cause X2 

* ** ***     P-Value   1 %  5 %  10 %   

 Eviews 10 

 Causality Direction انعلالبث اتجبهبث

Y1,Y2,Y3            //           X1 

X1                  Y2  

Y1                   X2  

Y3                   X2

 

 

H0  

H1   
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        HO  

 P-Value أمبش     

H1

 P-Value    

 H1

 HO

 

DEA

BooneHHI Index

Boone

HHI Index 

  
Boone

DEA
HHI Index

DEA 
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 الرابع الفصل
 ـاتـــج ٔالتٕصٗـــالٍتائـ

Results and Recommendations 

  ٛـــــوكدو 1.4

 
Granger Causality Estimation

 ٛــــج الدزاضـــٌتائ 2.4
 

 

 

 

  Boone 

Indicator ، HHI Index 
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DEA

BooneHHI Index

Boone

HHI Index 

  
Boone 

DEA

HHI Index

DEA 

DEA 
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DEA

HHI Index 
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تحمٗن بٗاٌات وؤغسات الهفاءٚ المصسفٗٛ لمصس ٔدٔه الػسم الأٔضط  3.4

 ٔشماه أفسٖكٗا

   
DEA  

DEA 

 
    

https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B3%D8%B9%D9%88%D8%AF%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%B3%D9%84%D8%B7%D9%86%D8%A9_%D8%B9%D9%85%D8%A7%D9%86
https://ar.wikipedia.org/wiki/%D8%B3%D9%84%D8%B7%D9%86%D8%A9_%D8%B9%D9%85%D8%A7%D9%86
https://ar.wikipedia.org/wiki/%D8%B3%D9%84%D8%B7%D9%86%D8%A9_%D8%B9%D9%85%D8%A7%D9%86
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A5%D9%85%D8%A7%D8%B1%D8%A7%D8%AA_%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A%D8%A9_%D8%A7%D9%84%D9%85%D8%AA%D8%AD%D8%AF%D8%A9
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A5%D9%85%D8%A7%D8%B1%D8%A7%D8%AA_%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A%D8%A9_%D8%A7%D9%84%D9%85%D8%AA%D8%AD%D8%AF%D8%A9
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%83%D9%88%D9%8A%D8%AA
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%83%D9%88%D9%8A%D8%AA
https://ar.wikipedia.org/wiki/%D9%82%D8%B7%D8%B1
https://ar.wikipedia.org/wiki/%D9%82%D8%B7%D8%B1
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A8%D8%AD%D8%B1%D9%8A%D9%86
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A8%D8%AD%D8%B1%D9%8A%D9%86
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تحمٗن بٗاٌات وؤغسات المٍافطٛ المصسفٗٛ لمصس ٔدٔه الػسم الأٔضط  4.4

 ٔشماه أفسٖكٗا

   
BooneHHI  

 

Boone  
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 Mobile Banking & 

Mobile Wallet

 

 Digital Banking،

FinTech & BigTech

 
 Big Data, AI (Artificial Intelligence), ML (Machine Learning). 

 RPA (Robotic Process Automation) and Blockchain technology. 
 

 Big Data &Data 

Warehouse
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Summary 

Introduction: 

The aim of this research is concentrating to measure and 

analyze the relationship between banking efficiency and banking 

competition, first by apply in banks operating in Egypt represented 

by the Central Bank of Egypt’s indicators, second by apply in the 

central banks of 15 countries in Middle East and North Africa 

(MENA), trying to answer the research question "Is there is an effect 

of banking efficiency on banking competition?", and studying the 

causal relationship between them. 

Research Hypotheses: this research tests the following 

hypotheses: 

 First Hypothesis: There is no significant effect of banking 

efficiency on banking competition. 

 Second Hypothesis: Banking efficiency does not cause 

banking competition. 

 Third Hypothesis: Banking competition does not cause 

banking efficiency. 

 

Research Objectives: 

 Ensure the validity of the research hypotheses or not.  

 Studying the causal relationship between banking efficiency 

and banking competition and the measurement methods used. 

 Presenting a set of recommendations on the level of Egypt’s 

banks in addition to central banks of MENA region regarding 

to banking efficiency and banking competition according to the 

results of this research. 
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Research Population and Sample:  

In the light of the objectives of this research, the research 

population is determined first in banks operating in Egypt represented 

by the Central Bank of Egypt’s indicators, second in the central banks 

of 23 MENA countries, using annual data spanning from 2008 to 

2018. 

As for the research sample, it consists of 15 central banks in 

the following countries (Jordan, UAE, Bahrain, Algeria, Saudi 

Arabia, Kuwait, Morocco, Turkey, Tunisia, Oman, Palestine, Qatar, 

Lebanon, Egypt, and Mauritania), eight countries excluded due to the 

difficulty of obtaining their data or due to the crises and political 

problems, they are going through. 

Methods of statistical analysis:  

The following statistical methods will be used: 

 Central Bank of Egypt’s data: Time Series Data Methods  

 Central banks of MENA countries’ data: Panel Data Methods  

 Causal relationship: Granger Causality Test 

 

Research Results: Through the applied study, the following 

results were reached: 

First: At the level of banks in Egypt  

 The first hypothesis “There is no significant effect of banking 

efficiency on banking competition”, the results came to reject 

the null hypothesis and accepting the alternative hypothesis, in 

the presence of a significant effect of banking efficiency 

(represented in banking efficiency according to DEA model and 

operational efficiency combined) on banking competition 

(represented in Boone Indicator and banking concentration 

according to HHI Index). 
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 Accepting the null hypothesis and rejecting the alternative 

hypothesis that there is no significant effect of banking 

efficiency (represented in banking efficiency according to DEA 

model and operational efficiency combined) on banking 

competition represented by bank size. 

 The second hypothesis "banking efficiency does not cause 

banking competition", it became clear that banking efficiency 

according to DEA model does not cause banking competition 

according to Boone Indicator and banking concentration 

according to HHI index, and it causes the bank size, while 

operational efficiency causes banking competition according to 

Boone Indicator, and bank size and does not causes banking 

concentration according to HHI Index.  

 The third hypothesis "Banking competition does not cause 

banking efficiency ", it became clear that banking competition 

according to the Boone indicator causes banking efficiency 

represented in the banking efficiency according to the DEA 

model and operational efficiency, while banking concentration 

according to the HHI index does not causes banking efficiency 

represented in banking efficiency according to the DEA model 

and operational efficiency, and bank size causes operational 

efficiency. 

Second: At the level of central banks operating in MENA region 

 The first hypothesis “There is no significant effect of banking 

efficiency on banking competition”, the results came to reject 

the null hypothesis and accepting the alternative hypothesis, 

with the presence of a significant effect of banking efficiency 

(represented in banking efficiency according to DEA model and 

operational efficiency combined) on banking competition 

(represented in the banking competition according to Boone 

Indicator, banking concentration according to HHI Index, and 

bank size).  
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 The second hypothesis "banking efficiency does not cause 

banking competition", it became clear that banking efficiency 

according to the DEA model does not causes the banking 

competition (represented in banking competition according to 

Boone Indicator, banking concentration according to HHI 

Index, and bank size(, while operational efficiency causes 

banking competition according to Boone Indicator and bank 

size and it does not causes the banking concentration according 

to HHI Index. 

 The third hypothesis "Banking competition does not cause 

banking efficiency", it became clear that competition according 

to the Boone Indicator does not causes banking efficiency 

)represented in the banking efficiency according to DEA model 

and operational efficiency(, while banking concentration 

according to the HHI index causes banking efficiency 

according to the DEA model, and bank size causes operational 

efficiency. 

Research Recommendations:  

In the light of the research results, it is possible to present the 

following recommendations: 

 Expanding the application of modern banking services such as 

Mobile Banking & Mobile Wallet, while working in parallel to 

raise the banking awareness of community members to use 

those services, which works to expand the application of the 

concept of financial inclusion for all segments of society and 

according to their diverse needs.  

 the establishment of digital banks, in order to face the fierce 

competition from FinTech and BigTech companies, through 

which the banks will be able to face that competition. 

 Banks create applications for Big Data & Data Warehouse 

information systems, to conduct special analyzes of customer 

data and market indicators to reach the best customers and 
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provide the best products, which will reflect in increasing the 

bank's efficiency and market share.  

 Working to increase the level of banking efficiency by 

increasing operational efficiency, through optimal use of the 

bank's resources, continuous improvement in inputs and 

outputs, and good planning for the use of resources. 
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