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Effect of Exports and GDP on Foreign Exchange Reserves in Algeria: 
Empirical Evidence from Structural Breaks and Cointegration with Regime Shift
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Abstract : Article info 

This article aims to empirically analyze the effect of exports and GDP on foreign 
exchange reserves in Algeria over the period 1960-2019. The unit roots tests with 
structural breaks confirm that all selected variables are integrated of order one with 
presence of structural break, therefore Gregory-Hansen test (1996) will be used to test 
the cointegration relationship between them. The findings confirm that there is 
cointegration between GDP, exports and foreign exchange reserves with Regime Shift 
in 2009 due to the global financial crisis of 2008. Hence, ignoring the structural break 
in the empirical study explains the absence of long-run relationship of long-run 
relationship using Johansen test. 
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3 .  
) 1960 -2019    (

Treserves Exports GDP   
   2010      

  1   .  
  1 )  :1960 -2019 ( 

 
 : Stata 15.1   

    
  2001      

  2013    201      
      2013    

  2019 71.8  .  
      2008    82    

  2009    48.5  
  2010    77.6      38.4  
  2019 .  

   2002  2008  
  171    137  

  2014    214    
170   2019           .  

4 .      
  Exports    GDP     

 Treserves   ) 1960 -2019 : ( 
t+  tGDP2+a tExports1+a0=a tTreserves 

 0a  1a  2a  .t  . 
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and Andrews, 1992)  (Perron, 1997)   (Vogelsang, 1993)  
Gregory and Hansen, 1996) .( 
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   .  
1.5   

) ADF) (PP)   (KPSS)  (Cem Ertur,1998 (
  

  1 . 
1 :  

Treserves Exports GDP  Tests        /        Vbls 
-1.793  -2.202  -1.150  At level 

ADF 
-6.683* -7.790* -2.726* At  first 

difference 
-1.985 -2.237 -0.939 At level 

PP 
-6.765* -7.790* -2.224** At first 

difference 
0.224 0.126 0.236 At level 

KPSS 
0.126* 0.078* 0.108* At first 

difference 
 : Stata 15.1  .  
 **  * 1% 5%  .  

    10%  
  1%  

    5% ) PP( .  
2.5 )Johansen ( 

    I(1)

)Johansen . (  2 .  
2)  :Johansen ( 

Test Maximum Eigenvalue Test Trace Tests 

Critical Value 
5%  

Max-Eigen 
Statistic 

Critical Value 
5%  

Trace 
Statistic Hypothesis 

22.299  14.343  35.192  30.797 None 
15.892  14.142 20.261  16.453 At most 1 
9.164 2.310 9164 2.310 At most 2 

 : Stata 15.1  . 
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) Johansen.(  
3.5   
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(Vogelsang, 1993)   : (Innovational Outlier-IO)

(Additive Outlier- AO)   
  .3 . 

3 :  

Treserves Exports GDP  Tests                /                Vbls 
-4.107*  -2.182*  -6.561* t-Statistic  

Zivot-Andrews (1992) 
2002 1987 1991 Structural Break 

-4.844* -3.384* -6.528* t-Statistic  
Perron (1997) 

2002 1992 1990 Structural Break 
11.539* 0.665* -5.165** t-Statistic  Vogelsang (1993) 

Innovational Outlier 2008 2008 2004 Structural Break 
-1.886* -2.749* -3.399* t-Statistic  Vogelsang (1993) 

Additive Outlier 2006 2007 1988 Structural Break 

 : Stata 15.1  .  
   **  *5% 1%  .  

    
    1%    
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5 : 
CCR  DOLS FMOLS Vbls / Meths  

1.376** 
(2.475)  

1.325** 
(2.424)  

1.375** 
(2.572)  Exports 

0.443** 
(2.258)  

0.465** 
(2.365) 

0.442** 
(2.288)  GDP 

-2.02* 
(-3.164) 

-2.07* 
(-3.152) 

-2.00* 
(-3.00) Constant (E+10) 

0.89 0.89 0.89 Adjust 2R 
Residuals Diagnostics 

0.40 0.29 0.41 Skewness 
2.31 2.20 2.32 Kurtosis 
2.72 
0.25 

2.47 
0.29 

2.76 
0.25 

Jarque Bera 
Probability 

 : Stata 15.1 .   ***  ** *   
  1%  5% 10%  :(.) .t  .  

  30    21.25   19.05    21.08   
FMOLSDOLS CCR    .
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