
 3 
 

 
3.1  

 

  2   Endogenous Growth 

Model  
 

  1   (Human capital)   (Direct input) 

 (Production function) 

Y = f(K,H,L)              (3.1) 

 Y  =   (Output) 

 K  =   (Physical capital) 

 H  =   (Human capital) 

 L  =   (Labor) 

 Homogeneous  degree = 1 

 1   

            Y/L = f (K/L,H/L,1)            (3.2) 

 Cobb-Douglas   

    y = A k h              (3.3) 

 y  =  Y/L  =   (Output per worker) 

 A  =    (Total  

                       factor productivity) 

 k  =  K/L  =   (Capital per worker) 

 h  =  H/L  =   (Average human capital)     

 (Multiplicative Form)  

(3.3)  (Additive Form)  Take Natural Logarithm (ln) 
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   ln yt  =  ln A + ln kt + ln ht + ut               (3.4) 

 Error correction  (3.4)  

ln yt  =  0 + 1 ln kt + 2 ln ht … 3 ( ln yt-1 + ln kt-1 + ln ht-1 – ln A ) + ut         (3.5) 

 Vector error correction   

ln yt  =  ln A + 1 ln kt + 2 ln ht … 3  ln yt-1 + 4 ln kt-1 + 5 ln ht-1 + ut              (3.6) 

 3  (Speed of adjustment)  

(Equilibrium )  (Musibau Adetunji Babatunde and Rasak Adetunji Adefabi, 2005) 

 

  2   (Human capital)   (Technology 

parameter) 

   Y  =  f(K,L)                  (3.7) 

 Homogeneous  degree = 1 

 1   

            Y/L = f (K/L, 1)                  (3.8) 

 Cobb-Douglas   

    y = A k 1                  (3.9) 

  (3.9)  Take Natural 

Logarithm (ln)   

   ln y  =  ln A  + 1 ln k                              (3.10) 

  (Total factor productivity: 

A)  Exogenous variables   

(Level of human capital)  (Government support) 

 (Import Technology)   (Technology 

parameter )   

       ln A  =  b + 2 ln ht + 3 iTt + 4 GEt                     (3.11) 

        b     =   (Exogenous technological progress) 

        h     =   (Level of human capital) 

      iT    =   (Import Technology)  

      GE   =   (Government support on 

                                education) 
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  (3.11)  (3.10)  

ln y  =  b + 2 ln ht + 3 iTt + 4 GEt + 1 ln k              (3.12) 

   

Vector error-correction   

    ln yt  =  0 + 1 ln kt-1 + 2 ln ht-1 + 3 iTt-1 + 4 GEt-1 + …  

   + 5 ( ln yt-1 - 1 ln kt-1 - b - 2 ln ht-1 - 3 iTt-1 - 4 GEt-1) + ut            (3.13) 

(Musibau Adetunji Babatunde and Rasak Adetunji Adefabi, 2005) 

 

3.2  
 

  

  

 (GDPPW)  
 

1)  (KAPW)  
  

  

  

  

 (  , 2528) 
 

2)  (SCHOLNG) 
 

 

   

    

 (  , 2528) 
 

3)  (GEXPEDU) 
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  (  

, 2528) 
 

4)  (IMPGCF) 
  

   

  

  

  (  , 2528) 

 

3.3  
 

   . . 2530 – 2551  

  

  

  (

)    

  (h) 

 (Average Years of schooling: SCHOLNG)   (Import 

Technology: iT)  ( The ratio of total imports to gross capital 

Formation: IMPGCF )  (Government 

support on education: GE)  (Government expenditure on 

education: GEXEDU)  

 

3.4   
  

  

 Johansen  Juselius 
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1)  Unit Root Test  

Dickey-Fuller Test (DF)  3  
 

 Xt  =   Xt  + Xt - 1   = Xt - 1 + t       

 Xt  =   Xt  + Xt - 1   =  + Xt - 1 + t     

 Xt  =   Xt  + Xt - 1   =  + t + Xt - 1 + t 
 

  Xt  X t - 1    t  t-1 

  

  

  

   ,   t    t   

 (Independent and Identical Distribution) 

 0   
 

    H0 :  = 0 

    H1 :  < 0 

   T – Test  MacKinnon 

 T – Statistic 

 MacKinnon   

 Non-Stationary  Stationary 
 

  Autocorrelation  Augmented Dickey – Fuller 

Test (ADF)  Lagged Change X jt

p

j
j

1
  

 

Xt  =   Xt  + Xt - 1   = Xt - 1 + X jt

p

j
j

1
+ t    

 Xt  =   Xt  + Xt - 1   =  + Xt - 1 + X jt

p

j
j

1
 + t   

 Xt  =   Xt  + Xt - 1   =  + t + Xt - 1 + X jt

p

j
j

1
+ t  
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   Lagged Term (p)  

 Lag  Autocorrelation  Error Term 

 

Dickey-Fuller test (DF)  

 2)  Unit Root   Order of Integration 

 (Lag Length)  Akaike Information 

Criterion (AIC) Likelihood Ratio Test (LR)  Schwartz Bayesian Criterion (SBC) 

 

AIC = T log  + 2N       

 LR = (T – c) (log r  - log u )     

 SBC = T log  + N log (T)       

 

   T      =    number of observations 

 c  =    number of parameters in the un restricted system 

 =  determinant of variance/covariance matrices of the residuals 

r  =  determinant of variance/covariance matrices of the restricted system 

 N =    total number of parameters estimated in all equations 

   Lagged Term  r 

 u  Lagged Term   Chi-square 

 Lagged Term  r  

 (Coefficient Restrictions)   Chi-square 

  Null Hypothesis  F-Test 

 Chi-square  

 Lagged Term   

 Lag Length  

 Lag Length  

  

3)   AIC  SBC 
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4)  Cointegration Vector  2  Eigenvalue Trace 

Statistic  Trace Test  Maximal Eigenvalue Statistic  Max Test 

  

(H0)    Normalized 

Cointegrating Vectors   

5)  

 
 


