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crowding out effect trade 

off effect

2010

Umar, Bakar and Sufian, 2015

Kollias  Paleologou 2015 1929

2009

Menla Ali Dimitraki 2014

Markov-switching 

model 1953 2013

1978

Lai, Huang and Yang, 2005 Menla Ali and 

Dimitraki, 2014

2011 1988

2009 7 15

ARDL Autoregressive Distributed Lag 

Model, ARDL model

Lee  Chang 2006

Kusi 1994 77

Nimantha 2016

Barro ARDL

vector error 

correction model

Lee  and  Chang ,  2006

2 0 11

Nimantha, 2016

Kusi,1994

2010

2010
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I 0 I 1

Nkoro and Uko, 2016

2016 2005

2014 40

Simona 2017 1996 2012 18

2017 1961 2015

Benoit 1973

1950 1965 44

GDP

2011 Barro 1990

1988 2009

Lai et al. 2005

1953 2000

Iftikhar  Ali 2012

Kennedy 2017

Aboubacar  Ousseini
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2014

2018

2015

Furuoka  Munir 

2011

Choi and Shin, 2015

Mohsen  Chua 2015 1980 2010

GDP

GDP

Rjoub et al. 2016

1995 2013

GDP

GDP

1996 1

2013

2007 1992 2006

 

Pesaran  Shin

1998

ARDL model

1951 2018
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Menla Ali  Dimitraki 2014

2014

2

67 1

Spurious 

regression

Durbin-Watson test Dickey-

Fuller test 1979 Augmented Dickey-Fuller

ADF,1981 test Philip-Perron PP,1988

test ADF

(1)

(2)

(3)

0

1

EG GDP 

MEG

ING

TR GDP

POG

PA =0
=1

INC 12,235 1
12,235 0

1. 

2. 
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H0

I 0

H0

I 1

AIC Akaike information criterion

SIC Schwarz information criterion

differencing

ARDL Model

ARDL

Nkoro1 and Uko, 2016

Pesaran  Shin 1998

I

0 I 1

ARDL

xt yt y

p x q

ARDL p,q

          (4)
 θ

 Pesaran et al. 2001 F

ARDL I

1 ARDL

I 0 F

F

F

2010

ARDL

v t white 

noise

(5)

Pesaran  Shin 1998

Pesaran, Shin  Smith 2001

A R D L

2

7.405% 14.28%

-1.57% 67

15.85

0.084% 0.879% 1955

1976
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Pearson

3

ARDL

ARDL I 1

AIC

4

5%

I 0

1%

I 0

I 1

2

EG 7.405 7.490 14.280 -1.570 3.699

MEG 0.084 0.075 0.879 -0.598 0.196

ING 0.078 0.073 0.510 -0.894 0.210

TR -0.114 -0.136 0.135 -0.256 0.094

POG 0.016 0.013 0.049 0.001 0.012

3

EG ING MEG POG TR

EG 1

ING 0.351 1

MEG 0.202 -0.233 1

POG 0.540 0.134 0.282 1

TR -0.440 -0.156 -0.119 -0.427 1
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ARDL bound test

5 Model a

Model b

Model c

 

5 4 k=4

1% 5% 10%

1% F 6.8143

I 1

ARDL

ARDL AIC

ARDL 1,0,1,5,2

6

Model  a R-squared

0.623 F

8.745 P 0.01

4

EG -4.278***
(0.001)

-5.072***
(0.000)

-1.256
(0.190)

-9.728***
(0.000)

-6.218***
(0.000)

-9.764***
(0.000)

MEG -10.600***
(0.000)

-11.901***
(0.000)

-2.1492**
(0.031)

-10.471***
(0.000)

-10.345***
(0.000)

-10.547***
(0.000)

TR 0.133
(0.966)

-0.871
(0.953)

-0.781
(0.374)

-6.732***
(0.000)

-6.877***
(0.000)

-6.631***
(0.000)

ING -8.041***
(0.000)

-8.1524***
(0.000)

-2.302**
(0.022)

-6.152***
(0.000)

-6.166***
(0.000)

-6.197***
(0.000)

POG -1.140
(0.695)

-5.600***
(0.000)

-2.223**
(0.026)

-9.119***
(0.000)

-9.070***
(0.000)

-11.916***
(0.000)

1.* ** *** 10% 5% 1%
2. Augmented Dickey-Fuller 

5

F-statistic = 6.8143

K 10% 5% 1%

4 I 0 I 1 I 0 I 1 I 0 I 1

2.45 3.52 2.86 4.01 3.74 5.06

Pesaran et al. 2001
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5%

4.455

1%

4.454%

1%

10.931

5%

2

2

ARDL

0 1

Model b R-squared 0.621

F 8.142 P 0.01 Model b

62.1

Model a

5%

4.384

1%

4.384%

ARDL

12,235

1 12,235

0 c

R-squared F

1%

4.371

1980

6 ARDL

Model a Model b Model c
2.187*** 0.746 2.577*** 0.866 2.495*** 0.686

EG -1 0.334*** 0.120 0.304** 0.125 0.167 0.116
MEG 4.455** 1.988 4.384** 1.994 3.014 2.126

MEG -1 -2.291 2.346
MEG -2 -3.368 2.132
MEG -3 -2.869 1.961
MEG -4 -5.098*** 1.731

ING 10.931*** 3.050 11.373*** 3.097 14.260*** 2.946
ING -1 -7.865** 3.063 -7.300** 3.134 -3.381 2.327

TR 20.754 14.757 23.757 15.168 31.384** 13.615
TR -1 -52.826** 23.203 -53.683** 23.273 -39.311*** 13.940
TR -2 26.015* 15.399 23.267 15.738

POG -95.132 79.696 -96.503 79.882 -21.466 73.133
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ARDL

1951 2018

ADRL

2017

Model a Model b Model c
POG -1 -15.905 82.167 -25.393 83.029 -25.696 75.104

POG -2 189.836** 83.671 179.028** 84.724 118.231 75.502

POG -3 101.298 81.723 102.523 81.911 111.694 73.509

POG -4 110.184 79.389 111.991 79.586 100.866 71.942

POG -5 -202.403** 81.262 -197.491** 81.623 -277.391*** 75.545

PA -0.855 0.959

INC 4.371*** 1.151

R-squared 0.703 0.708 0.782

Adjusted R-squared 0.623 0.621 0.697

F-statistic 8.745 8.142 9.267

Prob F-statistic 0.000 0.000 0.000

Akaike info criterion 4.717 4.732 4.538

1.* ** *** 10 5 1
2.  
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