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Liberalization of foreign trade and inflation of North African countries : 

Causality analysis of the vector error correction model(Panel Vecm) 
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Abstract :  

  This study aims to test the effect of foreign trade liberalization policy on inflation in North 

African countries from 1990 to 2019, by addressing the theoretical framework for trade liberalization 

and inflation, reviewing previous scientific studies, and then testing the Granger Causality on the basis 

of a correction model The error panel Vecm, so that the study concluded that there is a positive 

relationship in the long and short term between trade liberalization and inflation in North African 

countries, that is, an increase in the index of trade openness leads to higher inflation rates in North 

African countries, and this negates the hypothesis (Romer 1993) that there is a link Negative between 

inflation and trade openness. 

Key words: Trade liberalization, Inflation, North African states, Granger causation, Panel VecmJEL 
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01  Panel data unit root tests

 Variablesالمتغيرات 

  
(Level)I(0) 

  
(1st difference)I(1)

INF PPP OPEN LM INF PPP OPEN LM 

No trend and intercept(None) 

LLC -3.035 

(0.0004) 

-0.814 

(0.2077) 

0.5293 

(0.7017) 

2.3701 

(0.9911) 

-9.161 

(0.000) 

-8.250 

(0.000) 

-8.1371 

(0.000) 

-5.1668 

(0.000) 

Fisher-

ADF 

22.9001 

(0.0035) 

5.4790 

(0.7054) 

4.1371 

(0.8445) 

1.7632 

(0.9874) 

79.395 

(0.000) 

70.517 

(0.000) 

69.555 

(0.000) 

41.114 

(0.000) 

Fisher-PP 16.3481 

(0.0377) 

6.8791 

(0.5497) 

2.7855 

(0.9471) 

1.81930 

(0.9861 

146.336 

(0.000) 

89.450 

(0.000) 

102.833 

(0.000) 

67.3350 

(0.000) 

With intercept only(Individual intercept) 

LLC -2.5608 

(0.0052) 

0.0495 

(0.5198) 

0.3316 

(0.3701) 

-0.3946 

(0.3466 

-4.560 

(0.000) 

-6.308 

(0.000) 

-6.2927 

(0.000) 

-2.7567 

(0.0029 

IPS -1.9539 

(0.0254) 

-0.2649 

(0.3955) 

0.1948 

(0.5773) 

0.84637 

(0.8013 

-6.857 

(0.000) 

-6.0008 

(0.000) 

-6.022 

(0.000) 

-3.5213 

(0.0002) 

Fisher-

ADF 

15.911 

(0.0437) 

8.40110 

(0.3953) 

6.2797 

(0.6159) 

5.6965 

(0.6812) 

55.860 

(0.000) 

48.466 

(0.000) 

48.4221 

(0.000) 

27.4536 

(0.0006) 

Fisher-PP 13.0590 

(0.1098) 

6.79496 

(0.5589) 

5.1156 

(0.7451) 

3.8925 

(0.8667) 

101.363 

(0.000) 

62.331 

(0.000) 

88.1427 

(0.000) 

57.3326 

(0.000) 

With intercept and trend(Individual intercept and trend) 

LLC -1.8230 

(0.0341) 

0.7830 

(0.783) 

-0.2348 

(0.4072) 

0.4156 

(0.6612 

-3.648 

(0.0001) 

-5.559 

(0.000) 

-5.7165 

(0.000) 

-2.599 

(0.004) 

Breitung t-

stat 

0.5932 

(0.7235) 

-1.655 

(0.0489) 

-0.6515 

(0.2573) 

-0.4637 

(0.3214 

-4.780 

(0.000) 

-34.886 

(0.000) 

-5.7762 

(0.000) 

-2.8172 

(0.0024) 

IPS -0.3024 

(0.3812) 

0.0434 

(0.517) 

-0.0069 

(0.4972) 

-0.0558 

0.4777 

-7.0003 

(0.000) 

-4.688 

(0.000) 

-5.1024 

(0.000) 

-2.2340 

(0.012) 

Fisher-

ADF 

7.2234 

(0.5127) 

5.921 

(0.656) 

8.3235 

(0.4025) 

9.3612 

(0.3127) 

53.007 

(0.000) 

35.206 

(0.000) 

38.145 

(0.000) 

17.9075 

(0.0219) 

Fisher-PP 8.9728 

(0.3446) 

7.543 

(0.479) 

10.9754 

(0.2031) 

21.3044 

(0.0064 

326.59 

(0.000) 

47.3081 

(0.000) 

180.740 

(0.000) 

44.9962 

(0.000) 

(.) 
Eviews10 

 Panel data unit root tests

(i)None(ii)  intercept

(iiiintercept and trendinf 
pppopenlm 

Level(0)
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(1st difference)I(1)

I(1) 

Panel cross-sectional residual dependence 
cross-sectional residual dependence 

Granger causality testspanel data

Lagrange 

multiplier approach   لــــBreusch and Pagan)(cross-

sectional  )( )     (Badi & Qu Feng, 
2012)

      ∑ ∑  ̃  
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LM Testcross-sectional )    
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CSD(cross-sectional 

residual dependenceBreusch-

Pagan LM و Pesaran scaled LMو Pesaran CD

 Panel cross-sectional residual dependence

Variables Test Statistic d.f. Prob. 

INF/PPP 

OPEN/LM 

Breusch-Pagan LM 21.55272 6 0.0015* 

Pesaran scaled LM 4.489683  0.0000* 

Pesaran CD 4.043849  0.0001* 

Eviews10 
PANEL DATA  (1st 

difference)

  Panel cointegration test)
panel data

panel Granger causality test

panel data  (Pedroni, 2004) (kao, 

1999)(Johansen, 2000)Pedroni    
     

       ∑               

 

   

   ( ) 

I(1)      

                                   
( Pedroni P. , 1999)

 ̂     ̂  ̂       ̂        ( ) 



  (panel vecm) 
 

61 

 ̂     ̂  ̂      ∑  ̂     ̂       ̂   
     ( )

  

   

 

Pedroni 
(Panel Statistics) :Panel v-Statistic  ،Panel rho-

Statistic   ،Panel pp-Statistic  ، Panel ADF-Statistic

Group Statistics Group rho-  Statistic، Group pp-  Statistic، 

GroupADF-  Statistic

-
  (                )                       

- 
  (               )                         

)panel data  

inf pppopen

lm

Pedroni(0227) 
Panel cointegration test  

Pedroni 

(1999, 

2004) 

                     

Panel v-Statistic Statistic 

Prob 

-0.1452 

(0.5577) 

-2.1578 

(0.9845) 

-2.4566 

(0.9930) 

-1.2726 

(0.8984) 

W-Stat 

Prob 

-2.1946 

(0.9859) 

-2.7199 

(0.9967) 

-2.4910 

(0.9936) 

-2.4836 

(0.9935) 

Panel rho-

Statistic 

Statistic 

Prob 

-3.6028 

(0.0002)* 

-1.9832 

(0.029)* 

-1.7795 

(0.037)* 

-1.3764 

(0.0843) 

W-Stat 

Prob 

-3.4223 

(0.0003)* 

-1.8901 

(0.029)* 

-1.6597 

(0.048)* 

-1.6245 

(0.0521) 

Panel PP-

Statistic 

Statistic 

Prob 

7.5504 

(0.0000)* 

-5.7142 

(0.000)* 

-7.2877 

(0.000)* 

-3.6824 

(0.000)* 

W-Stat 

Prob 

-10.5661 

(0.0000)* 

-5.5020 

(0.000)* 

-7.1095 

(0.000)* 

-3.9181 

(0.000)* 

Panel ADF-

Statistic 

Statistic 

Prob 

-2.9063 

(0.0001)* 

-3.1292 

(0.000)* 

-3.4844 

(0.000)* 

-0.1480 

(0.5588) 

W-Stat 

Prob 

-4.6664 

(0.0000)* 

-4.0681 

(0.000)* 

-3.7646 

(0.000)* 

0.3940 

(0.6532) 

Group rho-

Statistic 

Statistic 

Prob 

-3.2228 

(0.0006)* 

-1.0609 

(0.1444) 

-0.7196 

(0.2267) 

-0.6885 

(0.2456) 

Group PP- Statistic -13.193 -5.3426 -7.2135 -3.3696 
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Statistic Prob (0.000)* (0.000)* (0.000) (0.000)* 

Group ADF-

Statistic 

Statistic 

Prob 

-4.2296 

(0.0000)* 

-2.5577 

(0.005)* 

-3.1798 

(0.000) 

0.8006 

(0.7883) 

Cointegrated or Not Yes Yes Yes No 

Eviews10

panel data  inf   ،ppp ،open وlm

(0227 )Pedroni

inf   ،ppp ،open

panel 

vecm

PedroniLm

panel vecm

Panel  Vector Error Correction 

Granger Causality Test

Panel Data  (Granger, 

1980)

Granger Causality Test Panel VAR

panel 

vecm نتائج  Pedroni

panel vecm Grangerlag (2)  

Schwarz
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Panel Vector Error Correction Granger Causality Test

Diagnostic 

tests: Serial 

correlation 

Direction of causality/explanatory variables Dependent 

variable 

LM-test 

(p-value) 

Long run 

coefficient 

(t-statistics) 

Short run 

  statistics (p-value) 

                        

19.4776 

(0.2450) 

-0.2970 

(0.0000)* 

0.0671 

(0.9670) 

15.0229 

(0.0005)* 

2.6193 

(0.2699) 

-      

19.4776 

(0.2450) 

-0.0361 

(0.0422)* 

0.1177 

(0.0428)* 

4.835 

(0.0891)** 

- 1.0696 

(0.5858) 

     

19.4776 

(0.2450) 

-1.0429 

(0.0000)* 

9.2016 

(0.0100)* 

- 4.8278 

(0.0895)** 

8.4708 

(0.0145)* 

      

(*)(**)
Eviews10

 
  Panel Vector Error Correction 

Granger Causality Test

 

 ECT

PPP ,OPEN , LM )

 
 Wald statistics

ppp,lm )

(0.2699 , 0.967)
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Wald  statisticsopen,lm)
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