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Abstract  

The aim of this study is to estimate the impact of trade openness on the relationship between natural 

resources and economic growth in the Libyan economy during the period 1962-2017. In order to achieve 

its objective the study utilized Augmented ARDL model and Augmented VAR model. The main findings 

of the study indicated a positive impact of trade openness on the relationship between natural resource 

abundant index and economic growth. However, a negative impact of trade openness on the relationship 

between natural resource dependence index and economic growth was captured. 
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1 Introduction 
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2 Literature review 
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Augmented ARDLSam et al. (2019)

3 research methodology 

1.3 Research empirical model 

Neo-Classical economic 

growth theoryCobb-DouglasMankiw et al. (1992)

(1) 1( )Y K H AL      ,   0 1    ,     1

YKLH

1

(2) ( ) (0) gtA t A e

( )A t(0)A

Yusuf & Omar (2019)

Cobb-DouglasSolow (1956)

Mankiw et al. (1992) 

( )A F T (3)
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T

( , , , )Y F K H L T (4)

Interactive variables

Majumder et al. (2020)

(5) 1311 12 14bb b b

t t t t tTGDP INVS HUMN LABF RNRA

(6)2321 22 24bb b b

t t t t tTGDP INVS HUMN LABF RNRD

(7) 
11 12 13 14ln ln ln lnt t t t tTGDP b INVS b HUMN b LABF b RNRA   

(8)
21 22 23 24ln ln ln lnt t t t tTGDP b INVS b HUMN b LABF b RNRD   

tTGDPtINVStHUMN

tLABFtRNRAtRNRD

2.3 Data and variables 

19622017

1.2.3 Dependent variable 

Economic growth

Real GDP(2003=100)1962

2006

20072012

20132017GDP

2.2.3 Independent variables 
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Physical capitalReal 

gross fixed capital formation(2003=100)

19622006

20072012

20132017

UN DataINVS

Labour forcelabour 

productivityreal GDP

19622006

20072012

20072012

20132017WB Data

LABF

Human capital

Public development expenditure on education

Public development expenditure on health

2011

19622000

20012012

20132017

19622006

20072017

HUMN

interactive variables
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trade sharenatural resources

trade sharenatural 

resources abundancePer capita oil 

exportstrade share

natural resources dependence

oil exports

19622003

20042017

IMF

19622003

20042017

19622006

20072017 

Cobb-Douglas

3.3 Econometric technique 

Augmented Autoregressive distributed 

lag model AARDLSam et al. (2019)Sam et al. (2019)

F Bounds test

the lagged levels of the independent variables

degenerate casesDegenerate case 1

the lagged levels of the independent variables

UECMDegenerate lagged independent variables 

caseARDLPesaran & Shin (1998)

Pesaran et al. (2001)PSS model
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I(1)(Sam et al.,2019)Degenerate case 2

the lagged level of the dependent variable

UECMTPSS

ARDL process
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DUMIImpulse dummy variablesoutliers

DUMSstructural breaks

location shiftECT

Narayan & Smyth (2006)

ARDLlong run coefficients 

stability , , ,i i i i   ia

Bounds testing approach to cointegrationAugmented 

ARDL

 test for the lagged level of the variables

F0 : 0i i i i iH          

 Te dependent variableT test for the lagged level of th

0 : 0H   

 FF test for the lagged level of the independent 

variables0 : 0i i i iH       
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wavelet based outliers detection approachBilen & Huzurbazar (2002)

discrete wavelet transformation DWT

time domainfrequency domain

Jumpswavelet coefficients

thresholds

additive and innovation outliers

structural breaks

dummy saturation DS strategyHendry (2000) ; Santos et al. 

(2008)Doornik et al. (2013)DS

impulse indicator saturation IIS

Doornik et al. (2013)structural breakslocation 

shiftsshiftsintercept

step indicator saturation SISSIS

impulse dummies

(Castle & Hendry,2019)

IIS

outliers

wavelet analysisSIS

structural breakslocation shift 

Narayan & Smyth (2006) ; 

Odhiambo (2008:2009)GrangerDynamic Granger causality test

ECM

VECM

unidirectional causality

UECM

Augmented ARDL

I(1) variables, ,y x z

(Narayan & Smyth,2006)
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1 3: 0H  
0 3: 0H      ,

long run causal relationship

Toda-Yamamoto TY non Granger causality testToda & Yamamoto 

(1995)non-stationary

Augmented Vector Autoregressive VAR model

time series at levelparameters 

matrixmax .. ..( )k d th Order VARk

optimum number of lagsinformation criteriamaxd

Toda-Yamamoto

,x y(Toda & Yamamoto,1995) 
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4 results and discussion

1.4 

1.1.4 

1

lnLABFpositive trend 
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19711979

RNRD

positive19621993negative

19942017non-linear trend

intercept

unit root tests

stationaryintegration 

outliers

structural breaksstandard unit root tests

outliers datesstructural breaks dates

 

1

9.869684lnTGDP

1.236379.884041.977797.300850.02883lnINVS

lnLABFlnHUMNRNRARNRD

RNRA

1

 lnTGDP lnINVS lnLABF lnHUMN RNRA RNRD 

Mean 9.869684 -1.23637  9.88404 -1.97779 -7.30085 0.02883 

Max 10.74535 -0.38136 10.52056 0.91290- 4.11189 0.11144 

Min 7.240466 -2.41646 8.273291 3.32495-  94514.4 - 0.00142-  

Std. Dev. 0.766424 0.483942 0.440753 0.515014 4.100548 0.031815 

Jarque-Bera 39.24373 1.333238* 35.38136 0.666757* 1.957188* 10.25321 

Obs. 56 56 56 56 56 56 

* normally distributed 
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lnTGDP

lnINVSlnLABFlnHUMNRNRD

lnHUMN

RNRA

4.100548Jarque-Bera

P-ValuelnINVSlnHUMNRNRAnormally 

distributednormal distribution

observations

56finite samples

missing values

2outliers

structural breaksoutliers

wavelet analysisdummy saturation approach

Impulse indicator saturation IISlocation 

shiftdummy saturation approachStep Indicator 

Saturation SISIIS (outliers)

location shiftSIS (structural breaks)

General to Specific 

Approach GETSimpulse dummies

1location shift

GETS
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2outliersstructural breaks 

Dummy saturationWavelet analysis

IIS (outliers) 

Variable Outliers dates 

lnTGDP
1962, 1963, 1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 

1979, 1995, 2003, 2004, 2005, 2006, 2007, 2008, 2010, 2011.

lnINVS
1962, 1979, 1982, 1987, 1988, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 

1997, 1998, 1999, 2000, 2001, 2007, 2010.

lnLABF
1962, 1963, 1964, 1965, 1966, 1967, 1971, 1974, 1976, 1977, 1978, 1979, 

1980, 1995, 2007, 2010, 2011, 2013, 2014, 2015, 2016, 2017.

lnHUMN 
1962, 1992, 1993, 1995, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 

2013, 2016.

RNRA 
1962, 1963, 1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 

1974, 1979, 1980, 1994, 1999, 2001, 2003, 2007, 2009, 2011, 2012, 2015.

RNRD 
1962, 1978, 1987, 1988, 1989, 1990, 1992, 1993, 1994, 1995, 1997, 1998, 

2001, 2010, 2016.

SIS (structural breaks) 

Variable Breaks dates 

lnTGDP 1963, 1964, 1967, 1971, 1973, 2001, 2010, 2011. 

lnINVS 1965, 1985, 2000, 2011, 2012. 

lnLABF 1963, 1964, 1967, 1973, 1980, 1985, 2002, 2010, 2011, 2012, 2014. 

lnHUMN 1964, 1991, 1992, 1994, 2003, 2008, 2012, 2013. 

RNRA 1973, 1978, 1980, 1985, 1993, 1999, 2001, 2008, 2011, 2012, 2013, 2014. 

RNRD 1981, 1987, 1991, 1995, 2001, 2015, 2016. 

3

ADF,PPLSTwo 

structural breaksIntercept and 

trendADF,PP

LS

ADF,PPlnTGDPlnLABF

I(0)LS

I(1)LS
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lnINVSRNRA

I(1)ADF,LSlnHUMN

I(0)RNRD

I(1)

3 

Variables ADF PP LS 

lnTGDP -4.328007* -5.193143* -12.19864** 

lnINVS -7.070324** -7.068391** -6.806933** 

lnLABF -3.851440* -4.023118* -10.94968** 

lnHUMN -5.946024* -5.938773* -6.592941* 

RNRA -8.509896** -8.666323** -8.373681** 

RNRD -10.57685** -2.482559* -7.279469** 

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

2.1.4 Correlation analysis among research variables 

4

multicollinearity

4Correlation matrix

Variables lnTGDP lnINVS lnLABF lnHUMN RNRA RNRD 

lnTGDP 1      

lnINVS -0.43* 1     

lnLABF 0.70* -0.30* 1    

lnHUMN 0.30* -0.34* 0.01 1   

RNRA 0.13 0.20 -0.40* 0.25 1  

RNRD 0.04 -0.65 -0.20 0.25 -0.05 1 

* significant at 5% significance level 

5

0.4
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multicollinearity

3.1.4 Technical settings of the estimated models  

5

max lagsEviews

SIC

degree of freedom

ARDL

Unrestricted Constant and No Trendcritical values

Sam et al. (2019)

stochastic trend

deterministic trend

TS

5 

settings Model (1) 

Lag selection criterion SIC 

Max lags (4  ,  4) 

Trend specification Unrestricted Constant and No Trend 

Dummy variables  I_1976 I_1978 I_2007 I_2011 I_2012  S_1973 

Selected Model ARDL(4, 3, 3, 3, 2) 

settings Model (1) 

Lag selection criterion SIC 

Max lags (4  ,  4) 

Trend specification Unrestricted Constant and No Trend 

Dummy variables : I_1973 I_2011 S_1973 S_1987 S_1992 S_2012 

Selected Model ARDL(3, 0, 1, 4, 1) 

ARDL

ARDL(4 3 3 3 2)ARDL(3 0 1 4 1)

I

Location shiftS
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4.1.4 Augmented bounds test approach to cointegration 

6Augmented bounds test

joint F statistic6.45357118.02467

I(1)5

5lagged 

dependent variable T statistic4.6099899.168526

I(1)5

Degenerate case 

2lagged independent variables F statistic

7.29505614.69589I(1)

5

5Degenerate case 1

6Augmented Bounds test

Tests 
Results 

Model (1) Model (2) 

Joint F test 

Test statistic 6.453571 18.02467 

Critical values 

(5%) 

I(0) 3.068 3.068 

I(1) 4.334 4.334 

Lagged dependent variable T test 

Test statistic -4.609898 -9.168526 

Critical values 

(5%) 

I(0) -2.86 -2.86 

I(1) -3.99 -3.99 

Lagged independent variables F 

test 

Test statistic 7.295056 14.69589 

Critical values 

(5%) 

I(0) 2.55 2.55 

I(1) 4.49 4.49 

Decision Cointegrated 

5.1.4 Short run dynamics through 

UECM model   

7UECM

5



الثالثالعدد  – الخامسجامعة سرت    المجلد   –كلية الاقتصاد  -مجلة الدراسات الاقتصادية    

Economic Studies Journal (ESJ), Faculty of Economics, Sirte University (Vol.5 , No.3)  
  

July 

 2022 

 

   

يو
يول

 
20
22

 

18 

0.1877290.474798

0.19

0.47

7UECM 

Variables [1] [2] 

C 0.754103* 2.253685* 

D(LNTGDP(-1)) -0.231452* -0.104025* 

D(LNTGDP(-2)) -0.400763* -0.124847* 

D(LNTGDP(-3)) 0.050314 - 

D(LNINVS) 0.025707 - 

D(LNINVS(-1)) 0.089578* - 

D(LNINVS(-2)) 0.111567* - 

D(LNLABF) 0.469049* 0.645653* 

D(LNLABF(-1)) 0.091600 - 

D(LNLABF(-2)) 0.220823* - 

D(LNHUMN) 0.005462 -0.008261 

D(LNHUMN(-1)) -0.069049* -0.142002* 

D(LNHUMN(-2)) -0.044236* -0.105259* 

D(LNHUMN(-3)) - -0.048777* 

D(RNRA) -0.036169* - 

D(RNRA(-1)) -0.027480* - 

D(RNRD) - -0.190018 

I_1973  0.204168* 

I_1976 0.166838* - 

I_1978 0.070322* - 

I_2007 -0.081105* - 

I_2011 -0.611160* -0.339538* 

I_2012 0.297865* - 

S_1973 -0.090000* -0.377891* 

S_1987  -0.120514* 

S_1992  -0.076388* 

S_2012 - -0.153017* 

CointEq(-1)* -0.187729* -0.474798* 

* T statistic is Significant at 5% significance level 
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RNRA, RNRD

50.036169

0.027480

5

5

5

5

5

6.1.4 OLS 

8OLS

5

0.0573151

0.06

2.7693411

2.77
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8OLS 

Variable Model (1) Model (2) 

lnINVS 0.197008* 0.135271* 

lnLABF 0.856565* 0.688819* 

lnHUMN 0.655661* 0.299128* 

RNRA 0.057315* - 

RNRD - -2.769341* 

 * T statistic is significant at 5% significance level. 

5

 

7.1.4 Long and short run causality tests 

9

 

9

Variable 
Short run Long run 

Model (1) Model (2) Model (1) Model (2) 

lnINVS 10.93695* - 11.97921* 4.230567* 

lnLABF 49.89008* 96.88335* 7.142518* 7.432103* 

lnHUMN 6.018062* 6.356465* 5.621387* 5.121961* 

RNRA 27.43358* - 13.41984* - 

RNRD - 0.184091 - 4.097591* 

* Test statistic is significant at 5% significance level. 

OLS 
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8.1.4 Diagnostic tests of the estimated models 

10AARDL

Jarque-Bera normality testBreusch-Godfrey serial correlation LM 

TestBreusch-Pagan-Godfrey Heteroskedasticity test ; ARCH

Conditional HeteroskedasticityRamsey 

RESET Testfunctional form

10 Augmented ARDL 

Tests Model (1) Model (2) 

Jarque-Bera normality test 0.291959* 2.729943* 

Breusch-Godfrey serial correlation LM Test 1.835658* 0.964567* 

Breusch-Pagan-Godfrey Heteroskedasticity test 25.36362* 19.90988* 

ARCH test 1.230674* 2.709688* 

Ramsey RESET Test  (F-statistic) 0.286368* 0.496719* 

* P-Value is more than 5%. 

11Augmented VAR

Jarque-Bera normality testVAR Residual Serial 

Correlation LM TestVAR Residual Heteroskedasticity Tests -Levels and 

Squares

11 Augmented VAR 

Tests Model (1) Model (2) 

Jarque-Bera normality test 13.01448* 15.85099* 

VAR Residual Serial Correlation LM Tests (Rao F-stat) 1.375983* 1.548141* 

VAR Residual Heteroskedasticity Tests -Levels and Squares 

(Chi-sq)
596.8104* 569.3778* 

* P-Value is more than 5%. 

2CUSUM, CUSUM of squares
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