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Abstract:  
This study aimed at the relationship between return and risk test and determine whether there was 

the impact of systemic risk (market) shares Algiers Stock Exchange, as well as the extent of the market's 
ability to investor compensation premium risk in exchange for their investment allocation, this study has 
been applied to Algeria's index during the period between 23/05/2011 to 18/05/2016 using the Generalized 
Autoregressive Conditional Heteroscedasticity model- GARCH. 

The study showed that there is a positive relationship between risk and reward in Algeria Stock 
Exchange for a period of study, The high and low index is associated with elevated and low volatility 
returns, that is, increase the risk leads to an increase in the amount of the risk premium that investors 
demand to compensate for the amount of the additional risks they are exposed. 

 The research found the possibility of building an optimal investment portfolio in Algeria Stock 
Exchange using the Solver programming, which allows access to risk is estimated at 0.475% and return is 
estimated at 0.0097%. 
Keywords: sustainable Optimal portfolio, Quadratic Programming, Generalized Reduced Gradient 
Algorithms , Return & Risk. , GARCH Model. 
(JEL) Classification : G11 
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 

3 
 



 



 



 

4  

   

     



 

 



تصاديةمجلة رؤى اقجامعة الشهيد حمه لخضر، الوادي، الجزائر،10 2016، جوان 10دد الع 

 2013/06/05  - 2016/03/30 

 

5 



 









)Evans & Archer-

1968()Elton & Gruber-1977( )1981Chen & Keown-(

)Alireza Sadaf & Hassan Ghodrati (2015 

 

 )2008( »

« 

4

solver  
  )2013(       

         لتبـادل 

45

2009

 
)2007(

 

2004 

13.24%22.73 % 11.84% 

16.13 11.82%16.46و% 



 

 

 

مجلة رؤى اقتصاديةجامعة الشهيد حمه لخضر، الوادي، الجزائر،11  2016، جوان 10دد الع 

Ikhlaas Gurrib & Saad Alshahrani » « )2012(

20



 

 
1 





1 

1956







2    

)Pricing of Risk(



)Rosen 2003(



)Portfolio selection (1952

)Mean-Variance(

)CAPM (1964&

 1973)Arbitrage Pricing Theory (19763 

2          

12             

            

4 



 

 



تصاديةمجلة رؤى اقجامعة الشهيد حمه لخضر، الوادي، الجزائر،12 2016، جوان 10دد الع 

            

           

      

22 
                

               

                  

   5 

3 
             

Don Quixote Sancho Panza            

              . 

              

              

   .6  

             50  %80 

             

              

 7  

13 
             

              

                 

     5%             

. 

                  

         10 15  



 

 

 

مجلة رؤى اقتصاديةجامعة الشهيد حمه لخضر، الوادي، الجزائر،13  2016، جوان 10دد الع 

23 
     -      -   

              

                 

   . 

              

              

        1-       

             1+     

    8 

4 






)Modern Portfolio Theory   (1990



 »

«               

        .      

                

   







9 



 



 

 



تصاديةمجلة رؤى اقجامعة الشهيد حمه لخضر، الوادي، الجزائر،14 2016، جوان 10دد الع 



 


 


10 

 
 


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14            

                 

   

11 
 GARCH 

 

)(Salman ; 2002 

1992 /1 /21998 /5 /29

GARCH 

 



 

 



تصاديةمجلة رؤى اقجامعة الشهيد حمه لخضر، الوادي، الجزائر،16 2016، جوان 10دد الع 

)AlFayoumi ;2003(

1997 /7 /8 2000 /9 /28

GARCH 

–  

 (CRSP) 

)Ghysels et. al. 2005(1928-2000

 ICAPM GARCH 



 .  

) Shin (2005

2003 – 1989 GARCH 

)1014 (

  )3 (1997 



  

 ) ( Battilossi  & Houpt ,2006 

 (Bilbo)  1926 -1916 ،

 GARCH





 GARCH   .  

 ( Khedhiri and Muhammad ; 2008 ) 

 2005 -2001 ، EGARCH  TARCH  







 .  Imad Zeyad Ramadan)2014( 

GARCH  2008 . 

 

 



 

 

 

مجلة رؤى اقتصاديةجامعة الشهيد حمه لخضر، الوادي، الجزائر،17  2016، جوان 10دد الع 

21 
 )Index.dz(23/05/2011

18/05/2016



Rt 

 
Pt t 

517 

1.21"Rindex.dz" 
)Rindex.dz (

)02()03( 
0302 

 

 

 
 
 
 
  
 
 

Eviews5Eviews5 

)02 (

201320141073,891

2015 20161424,247 



 

 

 



 

 



تصاديةمجلة رؤى اقجامعة الشهيد حمه لخضر، الوادي، الجزائر،18 2016، جوان 10دد الع 

2.21"Skewness"  "kurtosis" 
Rindex.dz

"Skewness" "Kurtosis" 

k 

 

 

 
Skewness 

 
 Rindex.dz  

اختبارKurtosis   ،  
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 Bollerslev )1986( 

   )Conditional Volatility( ، 

GARCH   

ARCH ،( .  

5 [GARCH(p;q)]: 
 GARCH 

)Heptokurtosis(



)Heteroscedasticity(GARCH



H

78.36)1(735.493955.0*517 2
05.0  xLM

)1(2
05.0x



 

 

 
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GARCH-Mq p(p ;q) GARCH-M

AkaikeSchwarz(1.1) GARCH-M 

 

04GARCH [Rindex.dz]  

 
 
 
 
 
 
 
 
 

             
                                 Eviews5 

 

 
 
 

)1988Chou ; (

 



. 

(1.1) GARCH-M 

)Volatility(5% 



5% )z-stat  (1.96

)Risk Premium(




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 : i  j  

 : i   

   : i  j   

  : i  j  

 

 

 
 

 

RSAI RROUI RAUR RALL 
 

505269.91 89673.038 39069.76 234963.63 RALL 

89673.03 17747.88 6259.35 44355.01 RAUR 

39069.76 6259.35 3533.80 16992.76 RROUI 

234963.63 44355.0136 16992.76 113716.77 RSAI 

RSAI RROUI RAUR RALL 
 

0.980 0.924 0.946 1 RALL 

0.987 0.790 1 0.946 RAUR 

0.847 1 0.790 0.924 RROUI 

1 0.8476 0.987 0.980 RSAI 



 

 



تصاديةمجلة رؤى اقجامعة الشهيد حمه لخضر، الوادي، الجزائر،26 2016، جوان 10دد الع 

Solver

 
04 Solver  

 
 

 

  

  
  
  

  
                 Excel 

36  )Efficient frontier ( 

Efficient frontier





)02( 
05  

 

 

 

 

 

 

                                Python 

)3 (


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مجلة رؤى اقتصاديةجامعة الشهيد حمه لخضر، الوادي، الجزائر،27  2016، جوان 10دد الع 







 

36 
 “Markowitz“Solver 

)40% (

 

   W1=  13,30%  :  Alliance Assurances  ] [ ALL      

   W2=  49,83%   : NCA-Rouiba  ] [ ROUI   
  W3=    19,88%:  EGH EL AURASSI ] [AUR   

  W4=  16,99% : )SAIDAL  ( ] [ SAI  

 0,475%0,0097 %   

NCA-Rouiba 49,83%

20149.88- %EGH EL AURASSI

19,88% +12.82%

)SAIDAL  ( 16,99%+24.44% 

Alliance Assurances 13,30%

-2.46%

  0,475%0,0097 %  

 ] 0.790-  0.987[

 

 

Markowitz










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



 




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 
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

 

 
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                   Excel   Solver.  
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