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Abstract  

The main aim of this study was to estimate the impact of oil price fluctuations of oil, non-oil and total 
trade balance in the Libyan economy in the short and long run, during the period 1988-2018. 

In order to test for the existence of a long run equilibrium relationship between its variables, the study has 
utilized Gregory & Hansen (1996) cointegration test. TO analyze the short run dynamics and estimating 
short run coefficients it has used the Error correction model ECM. furthermore, the study has used 
cointegration regression approach to estimate the long run coefficients using four estimators "OLS, 
FMOLS, DOLS. CCR". 

The main results have indicated a positive correlation between oil and total trade balance and oil price 
fluctuations, however, a negative correlation between non-oil trade balance and oil price fluctuations. 
Cointegration test has supported the existence of a long run equilibrium relationship between its variables 
has been captured. The short and long run coefficients have showed a positive impact of oil price 
fluctuations on oil and total trade balance, but negative impact on non-oil trade balance. 

Key Words: trade balance, oil price, Libyan economy, cointegration. 
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4.3 independent variableSpot 
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5 Results and Discussion  

5.1 Empirical results 
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6.2.2 Time series properties

 

Time series plots 2

 Outliers

unusual observations

sudden shifts3111 

 

1

 trend

 Lee & 

Chien (2008)intercept and trend

 10

 20

 30

 40

 50

 60

 70

 80

 90

 100

 110

 120

 1988  1993  1998  2003  2008  2013  2018

OLP

-10000

 0

 10000

 20000

 30000

 40000

 50000

 60000

 70000

 1988  1993  1998  2003  2008  2013  2018

TTB

-40000

-35000

-30000

-25000

-20000

-15000

-10000

-5000

 0

 1988  1993  1998  2003  2008  2013  2018

NTB

 0

 10000

 20000

 30000

 40000

 50000

 60000

 70000

 80000

 90000

 100000

 1988  1993  1998  2003  2008  2013  2018

OTB



الثالث العدد – الثالثجامعة سرت    المجلد   –كلية ااقتصاد  -مجلة الدراسات ااقتصادية    

Economic Studies Journal (ESJ), Faculty of Economics, Sirte University (Vol.3 , No.3)    
July 

 2020 

 

   

يو 
يول

0202
 

͜ 

Time series Descriptive statistical 

properties2

2397:.9:32872.:7

99:3.1857.66638

OutliersJarque-Bera

1 

 
TTB OTB NTB OLP 

Mean 12869.89 21761.96 -8892.07 46.55527 
Maximum 62992.79 92769.73 -355.491 111.6517 
Minimum -4097.602 511.2168 -36845.6 12.77917 
Std. Dev. 17924.35 24796.94 10094.52 32.7408 

Jarque-Bera 8.636391 5.823739 7.237856 3.92142 
Probability 0.013324 0.054374 0.026811 0.140758 

Observations 31 31 31 31 

Unit root tests3

Standard unit root testsAugmented Dickey-Fuller (1979) ADF

Phillips & Perron (1988) PPArltová & Fedorová (2016)

ADF,PP

 Zivot & Andrews (1995)

Gregory & Hansen (1996)

ADF,PP
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2Zivot & Andrews (1995)

26

2

Variables ADF PP ZA 
TTB -6.737164* -11.44513* -6.662262* 
OTB -7.271045* -10.43797* -7.240920* 
NTB -6.044064* -6.593866* -6.052120* 
OLP -4.551646* -4.490767* -4.697828** 

* Stationary at first difference (1%) , ** Stationary at first difference (5%) 

6I(1) 

5.1.2 Correlation among research variables

Correlation4

1.97

1.96

1.82

 3 

 
TTB OTB NTB OLP 

TTB 1.00    
OTB 0.94 1.00   
NTB -0.53 -0.79 1.00  
OLP 0.71 0.86 -0.85 1.00 

5.1.3 Testing for cointegration among research variables

5Gregory & Hansen (1996)

Long run 
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equilibrium relationship

ZADF,

Level shift, Level shift with trend, Regime shift 

6

 

4Gregory-Hansen 

Model 
No.  

Test statistic Break 
date Level Shift Level shift with trend Regime shift 

M
od

el
 1

 

ADF -6.54* -7.30* -6.83* 2009 
Zt -6.66* -7.37* -6.88* 2009 
Za -38.12* -40.45* -38.81* 2009 

Lags = 0 chosen by Akaike criterion 

M
od

el
 2

 

ADF -6.74* -6.56* -6.75* 2009 
Zt -6.12* -5.95* -6.53* 2012 
Za -34.43* -33.58* -36.34* 2012 

Lags = 1 chosen by Akaike criterion 

M
od

el
 3

 

ADF -5.05* -5.54* -5.32* 2009 
Zt -5.14* -5.63* -5.41* 2009 
Za -30.53* -32.85* -31.94* 2009 

Lags = 0 chosen by Akaike criterion 
* significant at 5% significance level. 

5.1.4 Short run dynamics and error correction models

Short-Run Dynamics

Cointegration testError correction 

model ECM

Error Correction Term ECT

Gregory & Hansen (1996)residuals based cointegration test

Impact short-run coefficients

structural breaks
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Gregory & Hansen (1996)Zivot & Andrews (1995)

One unknown break pointChow (1960)

Dummy Saturation 

DSGeneral to specific approachARDL

Fixed lagsSICVAR

6

-0.3451442

45.6

5 ECM 

Variable Coefficient Std. Error t-Statistic Prob. 
D(OLP) 831.1478 78.77821 21.75198 0.0000 
D_2011 -53589.00 4406.420 -12.16157 0.0000 
D_2012 97964.07 7081.351 13.83409 0.0000 
D_2013 -80302.39 6912.493 -11.61699 0.0000 
D_2015 39972.90 3361.114 11.89276 0.0000 
CointEq(-1)* -0.345144 0.100114 -3.447508 0.0023 
R-squared 0.967642 Mean dependent var 1657.309 
Adjusted R-squared 0.960901 S.D. dependent var 18731.76 
S.E. of regression 3703.926 Akaike info criterion 19.44903 
Sum squared resid 3.29E+08 Schwarz criterion 19.72927 
Log likelihood -285.7355 Hannan-Quinn criter. 19.53868 
Durbin-Watson stat 2.071107    
Diagnostic tests: 
Jarque-Bera (P-Value) 0.719291 
Breusch-Godfrey Serial Correlation LM Test (P-Value) 0.9416 
Heteroskedasticity Test: Breusch-Pagan-Godfrey (P-Value) 0.7150 
Arch effect test (P-Value) 0.9485 
Ramsey RESET Test 
t-statistic 0.9814 
F-statistic 0.9814 
Likelihood ratio 0.9775 

2831.1478

831.15 
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Misspecification problemJarque- BeraBreusch-

Godfrey Serial Correlation LM Test Breusch-Pagan-Godfrey , ARCH

HeteroskedasticityConditional Heteroskedasticity

Ramsey RESET

CUSUM , CUSUM of squares3
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7

-0.6783732

67.8373

34

2252.4112

252.4 

Jarque- Bera

Breusch-Godfrey Serial Correlation LM Test Breusch-Pagan-

Godfrey , ARCHHeteroskedasticityConditional 

HeteroskedasticityRamsey RESETModel Misspecification
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6 ECM 

Variable Coefficient Std. Error t-Statistic Prob. 
D(OLP) -141.3001 28.82571 -4.901876 0.0001 
D_2007 2549.705 1497.854 1.702239 0.1035 
D_2009 -12274.67 2152.661 -5.702090 0.0000 
D_2011 21940.76 2765.588 7.933487 0.0000 
D_2012 -25904.19 2749.526 -9.421328 0.0000 
D_2014 10305.75 1840.246 5.600202 0.0000 
CointEq(-1)* -0.678373 0.089371 -7.590514 0.0000 
R-squared 0.923437     Mean dependent var -612.2705 
Adjusted R-squared 0.903464     S.D. dependent var 6311.466 
S.E. of regression 1960.990     Akaike info criterion 18.20125 
Sum squared resid 88446051     Schwarz criterion 18.52820 
Log likelihood -266.0187     Hannan-Quinn criter. 18.30584 
Durbin-Watson stat 1.857146    

Diagnostic tests: 
Jarque-Bera (P-Value) 0.101666 
Breusch-Godfrey Serial Correlation LM Test (P-Value) 0.9232 
Heteroskedasticity Test: Breusch-Pagan-Godfrey (P-Value) 0.1958 
Arch effect test (P-Value) 0.2617 
Ramsey RESET Test 
t-statistic  0.4124 
F-statistic  0.4124 
Likelihood ratio  0.3094 

CUSUM , CUSUM of squares4

6
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3CUSUM, CUSUM of squares

8

-0.5674902

56.7490
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7 ECM 

Variable Coefficient Std. Error t-Statistic Prob. 
D(OLP) 636.7878 45.28154 14.06286 0.0000 
D_2002 4137.788 1056.623 3.916052 0.0009 
D_2009 -9210.513 2212.291 -4.163337 0.0005 
D_2011 -31630.84 3830.661 -8.257282 0.0000 
D_2012 61379.54 4028.022 15.23813 0.0000 
D_2013 -60997.92 3604.510 -16.92266 0.0000 
D_2015 36655.37 2315.059 15.83345 0.0000 
CointEq(-1)* -0.567490 0.061914 -9.165832 0.0000 
R-squared 0.979024 Mean dependent var 1045.039 
Adjusted R-squared 0.972349 S.D. dependent var 15514.63 
S.E. of regression 2579.849 Akaike info criterion 18.77203 
Sum squared resid 1.46E+08 Schwarz criterion 19.14568 
Log likelihood -273.5804 Hannan-Quinn criterion. 18.89156 
Durbin-Watson stat 2.632602    
Diagnostic tests: 
Jarque-Bera (P-Value) 0.254738 
Breusch-Godfrey Serial Correlation LM Test (P-Value) 0.0770 
Heteroskedasticity Test: Breusch-Pagan-Godfrey (P-Value) 0.2510 
Arch effect test (P-Value) 0.3441 
Ramsey RESET Test 
t-statistic 0.5883 
F-statistic 0.5883 
Likelihood ratio 0.4907 

Misspecification problemJarque- BeraBreusch-

Godfrey Serial Correlation LM Test Breusch-Pagan-Godfrey , ARCH

HeteroskedasticityConditional Heteroskedasticity

Ramsey RESET

CUSUM , CUSUM of squares5

6
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5.1.5 Long-Run analysis using cointegration 

regression

Dummy durationGeneral to specific approach

9

2

OLS:14.9162

:14.92

:33.9198949 6:47:13.:941FMOLSDOLSCCR

8
Variable OLS FMOLS DOLS CCR 

OLP 903.8051* 922.8087* 838.5936* 902.9830* 

C -14972.87* -16075.14* -14562.15* -15377.65* 

D_2011 -59050.22* -54808.94* -59093.09* -53266.17* 

D_2012 65881.47* 60620.68* 68910.61* 60593.99* 

D_2013 -47048.44* -46619.84* -34668.82* -46773.07* 

D_2015 23021.77* 23160.13* 19762.95* 22134.07* 

D_2016 11943.72** 11855.24** - 11933.11** 
Jarque-Bera 0.885442 0.289744 0.383041 0.361466 

Correlogram   Q-statistics p-value >5% for 16 lags 

Correlogram   squared residuals p-value >5% for 16 lags 

* ** significant at 1%, 10% significance level. 

:

2
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OLS36:.:9::

36:.::

343.9941388.33:4386.9148FMOLSDOLSCCR

9
Variable OLS FMOLS DOLS CCR 

OLP -259.9899* -232.8830* -277.2293* -275.8037* 
C 4015.837* 3518.719* 4363.333* 4460.226* 

D_2007 7879.319* 5224.773** 6497.076* 8763.075* 
D_2009 -16062.61* -14920.63* -10135.37* -16277.09* 
D_2011 23266.02* 21700.84* 16472.85* 23904.95* 
D_2012 -20711.16* -22137.86* -20452.69* -21243.33* 
D_2016 - 7091.789* 9905.061* - 

Jarque-Bera 2.926099 0.191360 2.309961 0.984604 
Correlogram   Q-statistics p-value >5% for 16 lags 

Correlogram   squared residuals p-value >5% for 16 lags 
* ** significant at 1%, 5% significance level. 

:

2OLS848.5191

848.5191

863.6659793.357:848.9122FMOLS DOLSCCR

11
Variable OLS FMOLS DOLS CCR 

OLP 737.4080* 752.5548* 682.2469* 737.8011* 
C -13095.51* -14041.61* -12785.09* -13571.57* 

D_2009 -12747.35* -10384.06* -11663.62*** -9822.719* 
D_2011 -39495.19* -41810.10* -41625.32* -41202.70* 
D_2012 45998.01* 45204.56* 47295.97* 45213.06* 
D_2013 -49309.01* -48980.46* -38181.83* -49096.60* 
D_2015 25945.68* 26095.16* 25483.51* 25337.91* 
D_2016 18070.25* 18000.37* 10475.81** 18058.42* 

Jarque-Bera 1.268498 0.969052 1.124938 0.954463 
Correlogram   Q-statistics p-value >5% for 16 lags 

Correlogram   squared residuals p-value >5% for 16 lags 
* ** *** significant at 1%, 5%, 10% significance level. 
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Jarque-BeraCorrelogram Q-statistics

Correlogram squared residualsARCH effect

5.2 results discussion 

Correlation analysis

Rafiq et. al (2016)
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Tiwari & Olayeni (2013) ; Arouri et. al (2014) ; Allegret et. 

al (2014)Qianqian (2011) ; Hassan & Zaman (2012) ; Mili 

(2019)

6 Conclusion 

2:993129
Correlation analysisGregory & Hansen (1996)

Error correction model ECMCointegration regression

EstimatorsOLS, FMOLS, DOLS, CCR
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