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Abstract 

The main aim of this study is to investigate the nature of relationship between terms of trade 

and macroeconomic stability in the Libyan economy during the period 1970-2022. In order to 

achieve its objective, the study utilized Augmented ARDL and Toda-Yamamoto non-Granger 

causality test. The main findings of the study indicated a positive long run relationship between 

terms of trade and macroeconomic instability in the Libyan economy.  
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2 Data, variables and empirical model 

MES TOT = +  (1) 

MESMacroeconomic stability

per capita GNI 

seasonal adjustment toolsSTL decomposition

per capita GNI 

macroeconomic instability

Per capita GNIUN Data

TOTexport 
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price indeximport price index

IMF19702022 

3 econometric technique 

Augmented ARDL

Sam et al. (2019)ARDLPSS

lagged independent variables F statistic

I(0)ARDL
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4 results and discussion 
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structural breaks
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1 

 MES TOT 

Mean 310.7124 92.43606 

Maximum 3448.673 122.9217 

Minimum -1236.883 63.34716 

Std. Dev. 1225.803 17.65389 

Jarque-Bera 15.53775 2.522450  

Observations 53 53 

Significant at 5%. 

3.4

2ZA

MESI(0)

7.3795045

TOTnon-stationary at level

7.561839

5

2 ZA 

Variables ZA statistic Critical value (5%) Decision 

MES -7.379504 -5.08 Stationary 

TOT -3.331366 -5.08 Non-stationary 

D(MES) - - - 

D(TOT) 7.561839  -5.08 Stationary 

4.4

3

5

3  

 TOT MES 

TOT 1  

MES 0.43** 1 

** Significant at 5%. 
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5.4Augmented ARDL

4Augmented ARDL

Augmented bounds test

long run equilibrium relationship

joint FTexogenous F32.383258.018519

15.75133I(1) bound

UECM1.245909

5

124

4ARDL

1. Bounds test for cointegration

Test type Test statistic 
Critical values 

Decision 
I(0) I(1) 

Joint F-statistic 32.38325 5.22 6.07 Cointegrated 

T-statistic -8.018519 -2.86 -3.22 Cointegrated 

Exogenous F-statistic 15.75133 4.01 7.36 Cointegrated 

2. UECM model 

Variable Coefficient Std. Error t-Statistic Prob.    

 C  -2603.370 329.7198 -7.895704 0.0000 

D(MES(-1)) 0.448516 0.109026 4.113860 0.0002 

D(MES(-2)) 0.434892 0.099733 4.360554 0.0001 

D_1980 2698.397 739.7000 3.647962 0.0008 

D_2008 1950.588 733.1462 2.660572 0.0112 

D_2009 -1991.016 778.4599 -2.557635 0.0144 

D_2012 2053.544 810.3830 2.534042 0.0153 

D_2014 -2484.445 817.6050 -3.038686 0.0042 

CointEq(-1)* -1.245909 0.152915 -8.147740 0.0000 

3. Long run coefficients (OLS  

Variable Coefficient Std. Error t-Statistic Prob. 

TOT 25.36880 5.830195 4.351278 0.0001 

Diagnostic tests 

Test type Test statistic Interpretation 

Jarque-Bera 0.291644** Residuals are Normally distributed 

Breusch-Godfrey LM Test 3.358900** No serial correlation 

Breusch-Pagan-Godfrey test 11.52402** No Heteroskedasticity 

ARCH test 1.488303** No ARCH effect 

Ramsey RESET Test 2.392658** Model is accurately specified 

** P-Value is more than 5%. 
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6.4Toda-Yamamoto

5long run causal 

relationshipToda-Yamamoto non-Granger causality test

OLS

Augmented VAR 

VAR Residual 

Serial Correlation LM TestsAugmented VAR

VAR Residual Normality TestsAugmented VAR

VAR Residual Heteroskedasticity Tests (Levels and Squares)

Inverse Roots of AR Characteristic 

PolynomialAugmented VAR

5AVAR

VAR Granger Causality/Block Exogeneity Wald Tests  

Dependent variable: MES  

Excluded Chi-sq df Prob. 

TOT  4.008440 1  0.0453 

All  4.008440 1  0.0453 

Diagnostic tests 

VAR Residual Serial Correlation LM Tests 

Null hypothesis: No serial correlation at lag h 

Lag LRE* stat df Prob. Rao F-stat df Prob. 

1 8.799043 4 0.0663 2.288240 (4, 86.0) 0.0664 

2 4.976415 4 0.2897 1.265656 (4, 86.0) 0.2898 

Null hypothesis: No serial correlation at lags 1 to h 

Lag LRE* stat df Prob. Rao F-stat df Prob. 

1 8.799043 4 0.0663 2.288240 (4, 86.0) 0.0664 

2 11.06185 8 0.1982 1.424618 (8, 82.0) 0.1987 

VAR Residual Normality Tests   

Component Jarque-Bera df Prob. 

1 1.826229 2 0.4013 

2 1.881761 2 0.3903 

Joint 3.707989 4 0.4470 

VAR Residual Heteroskedasticity Tests (Levels and Squares)    

Chi-sq df Prob. 

 34.12190 24  0.0825 
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