
 

 

 

Abstract— This paper seeks to investigate the causal relationship 
between GDP and importation in Algeria over a period from 1961 to 

2010. The empirical analysis starts by analyzing the time series 
properties of the data which is followed by examining the nature of 
causality among the variables. This study analyzes that, how change 
in real GDP effects the real importation in Algeria and many other 
factors differently. 

This leads us to ask what is the impact of GDP and importation in 
Algeria? The remaining of the paper is organized in the following 

way. Section II presents the econometric methodology. Section III 
contains empirical results and discussions and finally, concludes are 
drawn in section IV. 

Keywords— Importation, GDP, Cointegration, Granger causality 

and VECM. 

I. INTRODUCTION 

HE GDP in the economy of Algeria gives an essential role 

in both demand and supply. On the supply side, GDP is a 

key factor of production in addition to capital labor and 

materials and is seen to play a vital role in the economic and 

social development of countries. 

    This implies that there should be a causal relationship 

running from importation or GDP as well as vice versa. 

    In particular, the remaining paper is organized in the 

following way, section II present the econometric 

methodology, section III contains empirical results and 

discussions, and finally concludes are drawn in section IV. 

II. METHODOLOGY  

A. Granger causality tests  

Several studies have been devoted to the study of causality 

between variables (Granger 1969, Sims 1972). Furthmore, we 

carried out the Granger causality test where Granger (1969) 

proposed a time series data based approach in order to 

determinate causality. 

 For example if we want to explore the causal relationship 

between importation (  ) and GDP (  ) in  (ALGERIA) 
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When n the number of lags. 

    If    coefficients are jointly significantly different from 

zero, the Granger test suggests that consumption (  ) is a 

cause of production (  ) and if (  ) jointly significantly 

different from zero, the Granger test suggest that the GDP (  ) 
it a cause of the importation (  ). 

B. Causality test and cointegration variables 

The relationship causality between different time series is 

based as following: 

Unit root tests.  A Stochastic process is stationary if its first 

and second moments are constant. 

    Analytically,    is stationnary if 
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Dichey-Fullet (DF) proposed a basic models of a unit root 

test : 
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    The hypotheses tests are 
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To get a broader view, Dickey-Fuller took an autoregressive 

process of higher order known as the augmented Dickey-

Fuller (ADF). This test is represented as a following 
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C. Cointegration  

The main objective of this research is to asses not only the 

pear wise nature of the causality among the variables, but, also 

from a dynamic impact as well in using we test for 

cointegration using two well known approaches: the one 

developed by Engle and Granger (1987) and the other one by 

Johansen (1988).Engel - Granger Method: The Engle-Granger 

test is a procedure that involves an OLS estimation of a pre-

specified cointegration regression between the variables. This 

was followed by a unit root test performed on the regression 

residuals previously identified. We applied the Engle- 

Granger, two-step procedure Step 1:Static regression between 

integrated variables. Step 2:Test to verify the residual 

stationary. 

D. An error correction model 

For interpret the vector error correction model found in the 

different regression equations. Indeed an error correction 

model (ECM) can detect the dynamics of short term and long 

term of variable around its stationary equilibrium value. Thus, 

for an adjustment error correction requires that the sign of the 

coefficient of residual is negative and statistically significant. 

    The model error corrections reads : 
 

                 (       )      

                 (       )      

With      the error correction term to resulting from 

estimating the cointegration relationship,   is the error term 

stationnary           . 

E. Causality test 

The causality test based on the model vector correction has 

the advantage of providing a causal relationship even if no 

estimated coefficient of lagged variables used is significant. 

 

Thus, an error correction model after processing can be 

rewritten as following equations 
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From these both equations,    does not cause    the sense of 

Granger if       ,    does not cause    if       . 

III. EMPIRICAL RESULTS AND INTERPRETATION  

A. Statistical data proprieties 

 The variables that we used in our application are the 

importation (  )  and the GDP (  ). 
 

 

 

 

TABLE I 

TEST OF STATIONARY FOR IMPORTATION 

Null Hypothesis: IMPOR has a unit root  

Exogenous: Constant   

Lag Length: 3 

 (Automatic based on SIC, MAXLAG=10) 

     

     

   t-Statistic   Prob.* 

     

     

Augmented Dickey-Fuller test statistic -0.104086  0.9428 

Test critical values: 1% level  -3.581152  

 5% level  -2.926622  

 10% level  -2.601424  

     
     

*MacKinnon (1996) one-sided p-values.  

 
TABLE II 

TEST OF STATIONARY FOR GDP 

Null Hypothesis: GDP has a unit root  

Exogenous: Constant   

Lag Length: 0  

(Automatic based on SIC, MAXLAG=10) 

   t-Statistic   Prob.* 

Augmented Dickey-Fuller test statistic  1.371656  0.9987 

Test critical values: 1% level  -3.571310  

 5% level  -2.922449  

 10% level  -2.599224  

*MacKinnon (1996) one-sided p-values.  
 

Table 1 and 2 present the test results for stationary of GDP 

and importation. The results showed that the tow variables 

were non stationary. 

B. Unit root tests  

Table 1 represents the results of unit root tests. The results 

show that all the series are non stationary at level. Taking the 

variables in their first difference results show that all are  ( ) 
at 1 present level of significance. For consistenary, therfore all 

the series were considired as  ( ) and taken at their first 

difference in the analyses 
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TABLE III 

TEST OF STATIONARY FOR THE DIFFERENCE OF GDP 

Null Hypothesis: D(GDP) has a unit root  

Exogenous: Constant, Linear Trend  
Lag Length: 1  

(Automatic based on SIC, MAXLAG=10) 
     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -8.586858  0.0000 

Test critical values: 1% level  -4.170583  

 5% level  -3.510740  

 10% level  -3.185512  

     

     
*MacKinnon (1996) one-sided p-values.  

 
TABLE IV 

TEST OF STATIONARY FOR THE DIFFERENCE OF IMPORT 

Null Hypothesis: D(IMPORT) has a unit root  

Exogenous: Constant, Linear Trend  
Lag Length: 1  

(Automatic based on SIC, MAXLAG=10) 

     
     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -11.89416  0.0000 

Test critical values: 1% level  -4.170583  

 5% level  -3.510740  

 10% level  -3.185512  

     
     

*MacKinnon (1996) one-sided p-values.  
 

Table 3 and 4 present the test results for stationary of 

difference GDP and importation. The results showed that the 

two variables were stationary.  

 
TABLE V  

TEST OF STATIONARY FOR THE RESIDUAL SERIES 

Null Hypothesis: D(RESID) has a unit root  

Exogenous: None   

Lag Length: 1 

 (Automatic based on SIC, MAXLAG=9) 

     

     
   t-Statistic   Prob.* 

     

     
Augmented Dickey-Fuller test statistic -8.853237  0.0000 

Test critical values: 1% level  -2.622585  

 5% level  -1.949097  

 10% level  -1.611824  

     

     
*MacKinnon (1996) one-sided p-values.  

Table 5 present the test result for stationary of residual 

series. 

 

 

 

 

C.  Jahansen  cointegration tests 

TABLE VI 

JAHANSEN COINTEGRATION TESTS 

 Vector Error Correction Estimates 

 Date: 01/22/14   Time: 18:37 

 Sample (adjusted): 1965 2010 

 Included observations: 46 after adjustments 

 Standard errors in ( ) & t-statistics in [ ] 

   

   
Cointegrating Eq:  CointEq1  

   

   
DGDP(-1)  1.000000  

DIMPOR(-1) -4.570533  

  (0.37983)  

 [-12.0331]  

   

C  3.64E+08  

   

   
Error Correction: D(DGDP) D(DIMPOR) 

   

   
CointEq1 -1.219077  0.151956 

  (0.49267)  (0.10961) 

 [-2.47443] [ 1.38639] 

D(GDP(-1)) -0.251769 -0.159477 

  (0.38931)  (0.08661) 

 [-0.64671] [-1.84132] 

D(GDP(-2)) -0.151959 -0.015884 

  (0.32276)  (0.07181) 

 [-0.47081] [-0.22121] 

D(IMPOR(-1)) -2.843302  0.126881 

  (1.61643)  (0.35961) 

 [-1.75900] [ 0.35283] 

   

D(IMPOR(-2)) -3.546373 -0.592388 

  (1.21714)  (0.27078) 

 [-2.91369] [-2.18771] 

C  7.82E+08  38585399 

  (1.3E+09)  (2.9E+08) 

 [ 0.60053] [ 0.13327] 

   

   
Table 6 present the test of result for the number of 

cointegration vectors. The result show that the trace statistic 

suggests the presence of one cointegration equation among the 

tow variables at 5 percent level. 
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IV. AN ERROR CORRECTION MODEL ESTIMATE 

 Next we apply the Johansen procedure to obtain the long 

run coefficients of model. Table 6 presents the normalized 

coefficient of the variables in the model. The coefficient was 

correctly signed and statistically significant at 1 percent level. 

    Thus, we can written the cointegration equation from the 

above results 

                          

V. GRANGER CAUSALITY TEST 

 Causality tests between importation and GDP by the vector 

error correction model shows the existence of unidirectional 

causality from GDP to importation. 
TABLE VII 

 TEST OF CAUSALITY  

Pairwise Granger Causality Tests 

Date: 01/21/14   Time: 17:40 

Sample: 1961 2010  

Lags: 2   

    

    
  Null Hypothesis: Obs F-Statistic Probability 

    

    
  IMPORT does not Granger Cause GDP 47  2.20582  0.12276 

  GDP does not Granger Cause IMPORT  6.95261  0.00246 

    

    
Table 7 present of pair wise Granger causality among the 

GDP and importation. 

VI. CONCLUSION 

This paper employs an empirical analysis to examine of 

GDP fluctuations on the level of real importation in Algeria 

using a sample of observations from 1961 to 2010. The first 

step in the empirical analysis in values testing he time series 

characteristics of the date series using ADF test and running 

the pair wise Granger causality test. This was followed by 

applying the Johansen cointegration test. The analysis was 

capped with the estimation of short run vector error correction 

model (VECM). Finally the Granger pair wise causality test 

showed that the null hypotheses that importation does not 

Granger cause GDP. 

    In other words GDP Granger causes importation in 

Algeria. The results from the short run VECM showed the 

coefficient is correctly signed and statically significant. This 

implies that long run equilibration conditions influences the 

short run dynamics. In Algeria has an automatic adjustment 

mechanism of the importation. 
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