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Abstract :  Article info 

  This study aims to measure the impact f investment in human capital on 
economic growth in Algeria during 1980-2022, using the ARDL model,. 
    The results obtained confirm a long-term balance between all 
independent and the dependent variable in addition to having a two-
way causal link between human capital investment and economic 
growth in the long and medium term only, This means that investing in 
human capital improves the skills and capabilities of human elements 
development ", which to improved and higher productivity, including 
stimulating economic growth. 
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1.3   :    

    
1.1.3  .   :    Standard growth accounting 

framework      Production inputs    
Solow residuals    Romer  )1990   (Barro  

)1991   (Cobb-Douglas
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2.3 .: 1 
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Regression   
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1  : Graphs of time series . 
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 Regression    without trend & intercept  intercept only

  with trend & intercept  
(Lee & Chien, 2008, 

pp. 362-363)   .    ADF  Augmented Dickey-Fuller (1979)  

process   First order autoregressive  pp  Phillips & Perron (1988)   

 ADF  . (Arltová & Fedorová, 2016, pp. 48-49) 

      (1987)    William Schwert 

 Autocorrélation :(Schwert, 1987, p. 88) 

P = 12(T 100)  

  : 
  Pmax  :      

 T      :  . 

 43T =             
P = 12(43 100)  P 10 

2   ADF PP :  

 

2 : ) & ADF   PP.( 

Augmented Dickey-Fuller (1979) 
Observation P-value Critical Value ADF-stat Variables 

I(2) 0.0000* -4.205004 -9.466300 lnRGDP 
I(1) 0.0022* -4.205004 -4.775634 lnL 
I(2) 0.0000* -4.205004 -7.752892 lnK 
I(2) 0.0001* -4.205004 -5.909158 LnHC 

Phillips & Perron (1988) 
Observation P-value Critical Value PP-stat Variables 

I(1) 0.0078* -4.198503 -4.294515 lnRGDP 
I(1) 0.0000* -4.198503 -8.909686 lnL 
I(1) 0.0021* -4.198503 -4.783987 lnK 
I(2) 0.0001* -4.205004 -5.909120 LnHC 

*, **, *** significant at 1%, 5%, 10% level of significant respectively. 
Model specification: trend and intercept. 

 Eviews12.  

      2      ADF PP    lnRGDP 
  1%     ADF  

  1%    PP   .lnK     .  
  

https://www-jstor-org.www.sndl1.arn.dz/action/doBasicSearch?si=1&Query=au:%22G.+William+Schwert%22
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  ( ) Structural 

break     ADF PP  
   

   (AMSLER & LEE, 1995, pp. 359-360)  

 (Zivot & & Andrews, 1992, pp. 251-270)    Zivot & Andrews (1992) unit root test 

.  

3 : Zivot & Andrews (1992) unit root test .  
Observation  Break date  Critical Value  Z&A- stat  K  Variables  

I(1)  1995  -5.57  -6.318*  0  lnRGDP  
I(1)  1992  -5.57  -6.791*  0  lnL  
I(1)  2007  -5.57  -6.552*  1  lnK  
I(1)  2003  -5.57  -6.501*  0  LnHC  

 *, **, *** significant at 1%, 5%, 10% level of significant respectively. 
 Number of lags. 

Trend specification: trend and intercept. 
Break specification: trend and intercept. 

  Stata 17  

         Zivot & Andrews (1992) unit root test  

 Non stationary at level  
 Z&A    

  1%  (ARDL)  Autoregressive 

Distributed Lag Model  (Pesaran, Shin, & Smith, 2001, pp. 289-326) . 

4.3 . :
    

Structural breaks Bai-Perron (2003) Multiple Breakpoint test (BAI & PERRON, 

2003, pp. 1-22)  :  
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4 : Bai & Perron (2003) Multiple breakpoint test 

Multiple breakpoint tests 
Compare information criteria for 0 to M globally determined breaks 
Sample: 1980 2022 
Included observations: 43 
Breaking variables: LNL LNK LNHC 
Non-breaking variables: C 
Break test options: Trimming 0.15, Max break 5 
Schwarz criterion selected breaks :                                     2 
LWZ creterion selected breaksM                                        2 

LWZ* 
Criterion 

Schwarz* 
Criterion Log-L Sum of  

Sq. Resids # of Coefs Breaks 

-4.872422 -5.069390 55.49993 0.190507 4 0 
-5.585250 -5.989761 82.81031 0.053487 8 1 
-7.834302 -8.459504 143.4322 0.003189 12 2 
-7.296377 -8.159059 144.4950 0.003036 16 3 
-6.735529 -7.857883 145.5421 0.002891 20 4 
-6.078434 -7.491174 145.1803 0.002940 24 5 

* Minimum information criterion values displayed with shading 
Estimated break dates: 
1: 1990 
2: 1990, 2014 
3: 1990, 1998, 2014 
4: 1990, 1999, 2005, 2014 
5: 1990, 1996, 2002, 2008, 2014 

 Eviews 12. 

  4 Schwarz Criterion    
Structural breaks " 19902014"

Econometric Robustness  .  
     (Narayan, 

2004, p. 11)    Instability Problem  
 : 

2 :.  
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            CUSUM of squares  
    Jarque- bera   
16.108241%  

    

3 : Jarque-Bera  . 

  
 

  

  

  

  

  

  

  

   Eviews 12 .  

           Dummy Variables   
   Fixed regressors    0    

  1  . 
5.3  . 

 : 

1.5.3  Residuals Diagnostics Tests :   
    Serial Correlation LM  test   (BREUSCH, TESTING FOR 

AUTOCORRELATION IN DYNAMIC LINEAR MODELS, 1978, pp. 335-355)  Normality 

Test  (Jarque & Bera, 1980, pp. 256-259)  Heteroskedasticity Test .  
5: Residuals Diagnostics Tests . 

                                   Tests                                                                                                Stat-Value          Prob 
0.4742 0.76263 F-Statistic Breusch-Godfrey serial corrélation LM test 

Null hypothesis: no serial correlation at up to 2 lags 0.4059 1.803302 Obs*R-Square 

0.952745 0.096816 Normality test (Jarque bera) 
Null hypothesis: Residual are normally Distributed 

0.8832 0.343267 F-Statistic 
Breusch-Pagan-Godfrey Heteroskedasticity Test 

Null hypothesis:  
Heteroskedasticity 

0.8613 1.911270 Obs*R-Square 
0.8117 2.262928 Scaled explained SS 
0.3819 0.782090 F-Statistic 

ARCH 
0.3693 0.806033 Obs*R-Square 

 Eviews12.  
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           5   Serial Correlation LM 

test   Breusch-

Godfrey  076263 5%
  . 

         Normality test    
  Jarque Bera    0.096816    5%  

  .  

            Heteroskedasticity Test    
  Breusch-Pagan-Godfrey  (BREUSCH & PAGAN, A SIMPLE TEST FOR 

HETEROSCEDASTICITY AND RANDOM COEFFICIENT VARIATION., 1979, pp. 1289-1294) 
ARCH   (ENGLE, 1982, pp. 987-1007)    0.343267  0.782090    5%  

   .  
 Econometric Robustness 

 .  
2.5.3  .   

Ramsey RESET Test    (Ramsey, 1969, pp. 350-369) Cusum Cusum 

of squares  (BROWN, DURBIN, & EVANS, 1975, pp. 149-192)    Ramsey 

RESET Test  Cusum   Cusum of squares . 
 

6 : Ramsey RESET Test .  

 Eviews 12 

         Ramsey RESET Test   
(Misspecification)   t-statistic   F-statistic     0.9610    

5%  . 

 

 

 

  

                                   Value                            Prob    

0.9610 0.049236 t-statistic 

0.9610 0.002424 F-statistic 
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4 :Cusum   Cusum of square .  

  

  

  

  

  

  

  

  

  

  
  

  

 Eviews 12 .  

          4    
  Cusum Cusum of  Squares  Critical Lines 5% . 

    Econometric Robustness  
 . 

6.3 . Bound Test : Cointegration    
 ARDL  Bound Test 

  F-Bound Test. 
7 : F-Bount Test. 

 
 
 
 
 
                                  
                                       Null Hypothesis: No levels relationship     

 Eviews 12 . 

       7      F  " 7.877495"  Critical 

Values    1% 

 Jointly  . 

Value Test Statistic 
7.877495 F-statistic 

I(0)                        I(1)              Signif 

4.795 3.76 10% 

5.643 4.51 5% 

7.74 6.238 1% 
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        T-Bound Test    7     
 Jointly  t  " 4.532317  "

  Critical Values    5%  
   F-Bound Test. 

8  :T-Bount Test .  
 
  

  

  

  

  
                                    Null Hypothesis: No levels relationship   

 Eviews 12 . 

7.3  . Estimation The Long Run Relationship :    
  

 . 

9:  .  

Prob t-statistic Std. Error Coefficient Variable 

0.0006 3.782870 0.419246 1.585953 lnL 

0.0788 1.812179 0.056053 0.101577 lnK 

0.0061 2.925786 1.165857 3.411047 LnHC 

EC = LNRGDP – (1.5860*LNL + 0.1016*LNK + 3.4110*LNHC) 

 Eviews 12 . 

          9      %1  
LNK %10 .  

         
 " 1.585953  "1%  
1.59%  . 

       
" 0.101577  "    1%  

0.10 %  .  

Value Test Statistic 

-4.532317 t-statistic 

         I(0)                         I(1) Signif 

-3.84 -3.13 10% 

-4.16 -3.41 5% 

-4.42 -3.65 2.5% 

-4.73 -3.96 1% 



  

  

  
  

  

 

322 

   )1980- 2022(  

          
 " 3.411047  "1%  

  3.41 %  .  

         
   

 .  

         

 .  

  

  

 . 

        

  

  

 .  

       

    .

  

 . 

8.3 . UECM Model Estimation :  SB  Schwarz criterion  

    ARDL    

 Finite samples    (Ozturk & Acaravci, 2011, p. 2890)    
 8 (1,0,0,0)    . 
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5:  . 
  

  
  

  
 

  

  

  

  

  

  

  Eviews 12. 

          10    UECM    
  .  

 10 :UECM . 
Prob t-statistic Std. Error Coefficient Variable 

0.0000 5.905087 0.516593 3.050526 C 
0.0000 -5.410901 0.002378 -0.012868 @TREND 
0.0000 -5.999998 0.040733 -0.244398 DUMMY1990 
0.0000 -5.812538 0.016378 -0.095198 DUMMY2014 
0.0000 -5.855790 0.080638 -0.472200 CointEq(-1) 

 Eviews 12 . 

             Structural breaks      
  1990    2014      

  1986      

 .  
        2014    2014  

57    
 .  

              Error Correction Term    
"0.472200 -" "0.0000  "
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  0.472200       
 . 
9.3 . 

   Granger      
    

        
    Breitung-Candelon     2006   

   Bivariate Var       Breitung-Candelon Spectral Granger-causality Test   

    
0  =3.14   . 

1.9.3  .       Breitung-Candelon     2006  
 .  

6: Breitung-Candelon   
  

  

  

  

  

  

  

  

  

    

  Stata 17   

         6   
  . 

      
 .  

2.9.3  .     Breitung-Candelon   

2006  . 
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7 :Breitung-Candelon   . 

  

 

 

 

 

 

 

 

 

 

  Stata 17  

          7       
 . 

       
 . 

3.9.3  .           Breitung-Candelon  
2006  . 

8 :Breitung-Candelon  .    
  

  

  

  

 

 

 

 

 

 

  Stata 17  
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4.  :  
                 

1980-2022      
  ARDL    Structural breaks  

  Dummy variables    
  Bound Test       

       
  1%      

  10% 
          

    
  . 

          UECM    

    " 0.472200-"
  47.22%        

  .  
         Breitung-Candelon  2006   
    Bidirectional causal relationship        

   .  .  
         :  
-    
-   . 
-       

  .  
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