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Abstract:

The tourism activity in our time is considred one of the most important
economic activities, and this is due to the development of economic and social
relations between countries, and also income improvement and the development
of transport and communication, as tourism activity has an important role in
economic and social development, given its positive effects at all levels

especially the economic aspect.

According to the aforementioned the importance of the topic, we tried through
this study to use the descriptive approach to analysis as well as some statistical
and standard tools to analyze the reality of tourism activity in Algeria, on
economic growth in Algeria during the period (1995- 2017) and experimental
verification of the nature of the long and short-term relationship between

economic growth and tourism development in a multivariate model.

Whereas, the co-integration tests were performed using the ARDL model on
annual data for the period 1995-2017. The general result reached through this
study is that there is an effect of the number of arrivals on the rate of GDP
growth in the short and long term and the nature of the relationship between the
two variables is positive, while the impact of both the exchange rate and security

is limited in the long term only.

Keywords: tourism activity, economic growth, co-integration, ARDL model
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2017-2015 558 M8 jfal b 4isail) 40 jdipe quifi 1(12.3) ady Jgaad)
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76 | 84 76 84 76 84 28y daaal)
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Source : world economic forum.2015.2017
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2017-2000 5580 Ilaay) daal) @il 3 ,abud) Jaial) das e dpui shai £ (14.3) a8, Jganl)

2009 | 2008 | 2007 | 2006 | 2005 2004 2003 2002 2001 2000 sl
1.6 15 15 16 1.7 1.6 1.7 1.8 18 1.8 %GDP

2028 - 2017| 2016 2015 2014 2013 2012 2011 2010 izl

3.4 - 1.6 1.4 1.3 1.1 1 1.4 1.4 1.5 %GDP

Source : worldTravel & Tourism Economic Impact 2000-2015 ,2018.
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325

469

2017
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580

Source : Ministére du Tourisme et de artisanat, Direction du syst¢éme D’information et
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2007

219

377

-158

2016

209

475

-266

des statistiques.

2006

241

349

-108

2015

304

677

-373

2005

184

370

-186

2014

258

611

-353

2004

179

381

-202

2013

230

410

-180

2003

112

255

-143

2012

196

428

-232
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f Lo @8 Ally pladl (8 Guyladl b st Al dabud) Gladd) e 4dld) Glaally sl
Lol Jals ddlas)
haa¥) Aaall mill) 3 Al (sl Lad o dpi 1(16-3) a8 Jgaad)
2017 2016 2015 2014 2013 2012 2011 2010
168 160.1 166 213.81 209.75 209.06 ~ 200 162 GDP
-0.47| -0.26 037 -0.35 -0.18 -0.23| -0.29 0.3 BT
-0.28 -0.16 -0.22 0.6  -0.08 0.1 -0.14 -0.18 %BT(GDP)
(14.3) a8) Jssal) Ao sl Laldl de) Ga @ jdaal)
BARL laay) Aaall mill e b Ghsal) dpad bl Sld) Jiadl) :(3.2) a8y Jid)
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2010 2011 2012 2013 2014 2015 2016 2017

%BT(GDP)
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~2000) 558 JNA Cibisil b oAbl BLE §pikal Aaalual :(17-3) aby Jgaad

Yo Ayl
2.5
2.4
2.7
2.5
2.55
2.8
2.9
2.7
2.9
2.8
2.9

3.1

(2017

225

227

269

254

266

289

322

302

325

318

320

399

Source : worldTravel & Tourism Economic Impact, 2018
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(2017-2008) 558l daludl Adgal) 8B (o ) dua) :(18-3)ak; Jgaad)

ARl ey B ol zhad) 3 A el Zld) 2 adud)
(%) 52 lad
0,19 1,77 928 2008
0.21 1.91 892 2009
0.22 2.07 950 2010
0.24 2.40 994 2011
0.25 2.63 1040 2012
0.25 2.73 1088 2013
0.20 2.30 1134 2014
0,14 1.71 1184 2015
0,17 2.04 1235 2016
0,19 2.45 1323 2017

Source : Ministere du Tourisme et de Dartisanat, Direction du systéme

D’information et des statistiques2017
Ay 201352012 i g8 bl llaind Cilgis Cuald o) o3l Jsaall (e LaaSll)
S a3y sl e 0,195 0.17 ) Jeadd 201752016 s enlill 2520%0.25

el e Yol abindl Gl Caas

A gall dpabad) ) e il qumal gk cEIE
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alledl 8 A gal) Lalucd) i) O i) quual :(19-3) ad) Jgaa
N e Baagl)

(%) sl sy | il b At Aabad) ciay) | alladl b Aden) Al ity | clgiad)

0.03 0,32 940 2008
0.03 0.26 851 2009
0.02 0.21 919 2010
0.02 0.20 1030 2011
0.02 0.19 1115 2012
0.02 0.23 1209 2013
0,02 0.25 1309 2014
0.02 0.30 1260 2015
0.02 0.20 1220 2016
0.01 0.14 1237 2017

Source : Ministére du Tourisme et de I’artisanat, Direction du syst¢éme D’information et

des statistiques2017.
-2008) 38l A gal) dualuad) ) o Jilad) qual dpud jghaid bl JAaL :(4-3) a8, Jsi)
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Qi 5 Cam an Cigman 4053l Fualad) Y1 e 5l ey ) B3l G s
- <8 2017 A b A o) e s 8 A3l 0.03 @ @8 2009 A L e
Gl) Janigia Conns il I oulsll L) 85 Cinn ) aaly 1 sl 0.01
el b L) (3las) Jans ey 3je Aall gl - Lo
Laihgl) chalially oAbl B A Cullaal)

JaLil) Foale s o a5 Wl Y el Lo a5 ) Adbisdl Zalidl ciluSay) o)
o bondl oLl foalusa grmgy N Jgaaly clas Adpn JIEY Ayl sl caliall b sl
tAgida gl caliall 4

:(2017-2010)clég aal) £lad A caball B abuad) BLAL daalua 4o 3(20-3) a8 Jgaad

chiball A abad) Bl daalus i | cligmal) )& cfoball | Labud) cli) Al

14.35 1526 219 2010
10.08 2062 208 2011
9.50 2062 196 2012
10.62 2165 230 2013
9.99 2582 258 2014
14.73 2063 304 2015
11.74 1780 209 2016
7.43 1890 140.5 2017

http:/www.mta.gov.dz : gAY adgal) Ladiil) delially dabuad) 319 : juaall

www.andi.dz: g5 adgall laiind) gaghil dyilagll Allsgl)
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13 2l o sies ll (X,) 00 7 Al ALkl e of s 16 ial) JaidbaadisYf

IS 3 Al m (St ¢ oailly Ao Al d (5 5l s Jania Jn s

A0 o gyl cias 1Y) syie @H(X 210, 1) dedl Alududl e Jsis

(Xt) r=1,2,..,T :*-}-"“)n alalull QL“"A\J\ @J)ﬂ\ L'JJ-.‘LS'P(Xz) t=1,.T * NHFEN

-

oty (r+m) sl & awii s (1) sl & (X) Lwsiall JlaaV) ais o5l ol e 1
CAlalal) 4l sl o il

S tina € Juadlaad) LG

(cnlally (omlol) a8 gill) Asbilly IV Al e agie I3 Sl Biitin e Judladl s
tlaay (rplase G 856 el Ay

iaulsy Gy e s (Trend stationary) (7S) ale oladl Jsa 05K :Jg¥) leall 1

0 AL

X,=a+bt+eg ............... (3.3)

I'SandrineLardic& Valérie Mignon ;"Econométrie Des Séries Temporelles Macroéconomique Et
Financiére" , Ed Economica .Année 2002 , pp11-15.
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V(X,)=5", E(X,)=a+bt.......(3.4)
(Différence Stationary) Js¥! dsydll e Clig s i) Hludll a1 SEY jlual).2
: bl Adlal) ddaulg ate yuag g (DS)

X[_Xt_]:a—l_gl ............. (3.5)
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AU Al Al e

t—1
X, -X,=at+) ¢,

i=0
-1
VO0)=V| 56, | 5 )= X, var s
i=0
Cia &, pridl G I, el Al s culill o AL sl el DA (e Jaadl
V(X,)=15% : Ju il sas 3liie Jlsde e cild X, osi i
 JUS agdaalydelua & (TS) 5(DS) el bl andlh (S WS

X, —@X, ,=a+bt+g,

‘Cov(g,,gtv):O, V(e )=02, E(g)=0 :3al Ly il ciins 13 Gapl ciua ol g puad) oo Jssie
Aelpa (Kayg 313 L) 2smg oo e Culh 4l agiee alyll axds OIS 1Y (anl daa g, 05
(o=l aa) & — BB(0.02 ) Al syl (335 clly

I'Bresson A , Pirot ,"Econométrie Des Série Temporelles." Ed PUF, Année 1985,p280.
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IJames D. Hamilton ; "Times Série Analysis"; Prenceton ; Université Press ; USA ; 1994 ; PP 501-
502
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D=p-1 <> AX, =y +B|t-p- +OX, [+ DAX, ., +& -
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.DF ,l ¢ SN oaibad i Jasy < ADF e JHlsd éd@m oM g
Ukl (1988) Perron s Phillips ¢« JS 758 : (PP) Phillips-Perron s .3
AlCie dallee dal (e sl Dickey-Filler  cilibaay iy e momaail Al

lea Gilage b bl a o aaSl Galailly 31 Jala )

'"Régis Bourbonnais," Econométrie — Manuel Et Exercices Corrigés ", Deuxieme Edition : Dunod ,
Paris , Année 1998 ,P226.
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Dependent Variable: GGDP

Method: LeastSquares

Date: 02/19/20 Time: 13:36

Sample (adjusted): 1996 2017

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 98744.58 10072.27 9.803607 0.0000

GTNA -106921.0 58074.71 -1.841094 0.0822

GEX -314821.4 81266.63 -3.873932 0.0011

SIC 107297.3 12474.61 8.601253 0.0000

R-squared 0.830178 Mean dependentvar 121015.4

Adjusted R-squared 0.801875 S.D. dependentvar 61505.08

S.E. of regression 27376.70 Akaike info criterion 23.43574

Sum squaredresid 1.35E+10 Schwarz criterion 23.63411

Log likelihood -253.7931 Hannan-Quinn criter. 23.48247

F-statistic 29.33117 Durbin-Watson stat 1.348343
Prob(F-statistic) 0.000000

S gl s s

DependentVariable: GGDP

Method: LeastSquares

Date: 02/19/20 Time:13:45

Sample (adjusted): 1996 2017

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
Cc 85879.68 9697.143 8.856184 0.0000
GRECT 3721.331 13137.04 0.283270 0.7802
GEX -281520.8 86214.67 -3.265347 0.0043
SIC 113186.9 14514 .48 7.798209 0.0000
R-squared 0.799094 Mean dependentvar 1210154
Adjusted R-squared 0.765610 S.D. dependentvar 61505.08
S.E. of regression 29776.97 Akaike info criterion 23.60382
Sum squared resid 1.60E+10 Schwarz criterion 23.80220
Loglikelihood -255.6421 Hannan-Quinn criter. 23.65055
F-statistic 23.86476 Durbin-Watson stat 1.159152

Prob(F-statistic) 0.000002
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Dependent Variable: LGDP
Method: LeastSquares
Date: 02/20/20 Time:20:56
Sample: 19952017
Included observations: 23

Variable Coefficient Std. Error t-Statistic Prob.
C 12.94627 0.751023 17.23818 0.0000
LTNA 1.102843 0.084909 12.98851 0.0000
LEX -0.423968 0.178371 -2.376889 0.0281
SIC 0.148899 0.082847 1.797264 0.0882
R-squared 0.964386 Mean dependentvar 11.51800
Adjusted R-squared 0.958762 S.D. dependentvar 0.594202
S.E. of regression 0.120665 Akaike info criterion -1.234828
Sum squared resid 0.276640 Schwarz criterion -1.037351
Log likelihood 18.20052 Hannan-Quinn criter. -1.185163
F-statistic 171.4976 Durbin-Watson stat 1.362743
Prob(F-statistic) 0.000000
Al Gb gatll ya61 c_aLu
Dependent Variable: LGDP
Method: LeastSquares
Date: 02/20/20 Time:20:59
Sample: 19952017
Included observations: 23
Variable Coefficient Std. Error t-Statistic Prob.
LRECT 0.532290 0.056135 9.482325 0.0000
LEX 0.293116 0.248652 1.178822 0.2523
SIC 0.413300 0.095656 4.320703 0.0003
R-squared 0.877741 Mean dependentvar 11.51800
Adjusted R-squared 0.865515 S.D. dependentvar 0.594202
S.E. of regression 0.217907 Akaike info criterion -0.088389
Sum squaredresid 0.949670 Schwarz criterion 0.059719
Log likelihood 4.016471 Hannan-Quinn criter. -0.051140

Durbin-Watson stat

1.290608

190



e Al (3
dj{ﬁ\ GS}AZJ\ A Cﬁ\.’.’u

DependentVariable: GDP
Method: LeastSquares
Date: 02/20/20 Time:21:01
Sample: 19952017
Included observations: 23

Variable Coefficient Std. Error t-Statistic Prob.

TNA 83854.32 8184.676 10.24528 0.0000

EX -194.1548 138.7921 -1.398889 0.1772

SIC 8688.340 10605.00 0.819268 0.4223

R-squared 0.942486 Mean dependentvar 117570.6

Adjusted R-squared 0.936734 S.D. dependentvar 62321.83

S.E. of regression 15675.63 Akaike info criterion 22.27871

Sum squared resid 491E+09 Schwarz criterion 22.42682

Loglikelihood -253.2052 Hannan-Quinn criter. 22.31596
Durbin-Watson stat 1.610323

‘é_'ulfd\ G'a}o.'d\ PYRCIF et

DependentVariable: GDP
Method: LeastSquares
Date: 02/20/20 Time:21:03
Sample: 19952017
Included observations: 23

Variable Coefficient Std. Error t-Statistic Prob.

RECT 0.000219 3.91E-05 5.602633 0.0000

EX 522.2428 137.8521 3.788427 0.0012

SIC 69970.58 11900.35 5.879708 0.0000

R-squared 0.860140 Mean dependentvar 117570.6

Adjusted R-squared 0.846154 S.D. dependentvar 62321.83

S.E. of regression 2444464 Akaike info criterion 23.16732

Sum squaredresid 1.20E+10 Schwarz criterion 23.31542

Loglikelihood -263.4241 Hannan-Quinn criter. 23.20457
Durbin-Watson stat 1.660221
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Null Hypothesis: D(LGDP) has a unit root
Exogenous:None
Lag Length: 0 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.325011 0.0021
Test critical values: 1% level -2.679735

5% level -1.958088

10% level -1.607830
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
DependentVariable: D(LGDP,2)
Method: LeastSquares
Date: 02/20/20 Time:21:09
Sample (adjusted): 1997 2017
Included observations: 21 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
Null Hypothesis: D(LTNA) has a unit root
Exogenous:None
LagLength: 0 (Automatic- based on AIC, maxiag=4)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.578119 0.0127
Test critical values: 1% level -2.679735

5% level -1.958088

10% level -1.607830

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
DependentVariable: D(LTNA,2)

Method: LeastSquares

Date: 02/20/20 Time:21:18

Sample (adjusted): 1997 2017

Included observations: 21 after adjustments
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Null Hypothesis: D(LEX) has a unit root
Exogenous:None
Lag Length: 0 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fullertest statistic -3.353790 0.0019
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LEX,2)
Method: LeastSquares
Date: 02/20/20 Time:21:22
Sample (adjusted): 1997 2017
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LEX(-1)) -0.646070 0.192639 -3.353790 0.0032
Null Hypothesis: D(SIC) has a unitroot
Exogenous:None
LagLength: 0 (Automatic - based on AIC, maxiag=4)
t-Statistic Prob.*
Augmented Dickey-Fullertest statistic -4.472136 0.0001
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
DependentVariable: D(SIC,2)

Method: LeastSquares

Date: 02/20/20 Time:21:26

Sample (adjusted): 1997 2017

Included observations: 21 after adjustments
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Null Hypothesis: D(LRECT) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on AIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fullertest statistic -4.915384 0.0008
Test critical values: 1% level -3.788030

5% level -3.012363

10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
DependentVariable: D(LRECT,2)
Method: LeastSquares
Date: 02/20/20 Time:21:41
Sample (adjusted): 1997 2017
Included observations: 21 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
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Null Hypothesis: D(LGDP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on AIC, maxlag=4)

t-Statistic
Elliott-Rothenberg-Stock DF-GLS test statistic -3.859394
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996)
DF-GLS Test Equation on GLS Detrended Residuals
DependentVariable: D(GLSRESID)
Method: LeastSquares
Date: 02/20/20 Time:21:38
Sample (adjusted): 1997 2017
Null Hypothesis:D(SIC) has a unitroot
Exogenous: Constant
LagLength: 0 (Automatic - based on AIC, maxiag=4)
t-Statistic
Elliott-Rothenberg-Stock DF-GLS test statistic -4.676504
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996)

DF-GLS Test Equation on GLS Detrended Residuals
DependentVariable: D(GLSRESID)

Method: LeastSquares

Date: 02/20/20 Time:21:26

Sample (adjusted): 1997 2017

Included observations: 21 after adjustments
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Null Hypothesis: D(LEX) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on AIC, maxlag=4)

t-Statistic
Elliott-Rothenberg-Stock DF-GLS test statistic -3.432026
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996)
DF-GLS Test Equation on GLS Detrended Residuals
Dependent Variable: D(GLSRESID)
Method: LeastSquares
Date: 02/20/20 Time:21:24
Sample (adjusted): 1997 2017
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GLSRESID(-1) -0.722225 0.210437 -3.432026 0.0026
Null Hypothesis: D(LTNA) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on AIC, maxlag=4)
t-Statistic
Elliott-Rothenberg-Stock DF-GLS test statistic -3.099398
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996)

DF-GLS Test Equation on GLS Detrended Residuals
DependentVariable: D(GLSRESID)

Method: LeastSquares

Date: 02/20/20 Time:21:20

Sample (adjusted): 1997 2017
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Null Hypothesis: D(LRECT) has a unit root
Exogenous: Constant
LagLength: 0 (Automatic- based on AIC, maxiag=4)

t-Statistic
Elliott-Rothenberg-Stock DF-GLS test statistic -5.003274
Test critical values: 1% level -2.679735
5% level -1.958088
10% level -1.607830
*MacKinnon (1996)
DF-GLS Test Equation on GLS Detrended Residuals
DependentVariable: D(GLSRESID)
Method: LeastSquares
Date: 02/20/20 Time:21:57
Sample (adjusted): 1997 2017
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
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Null Hypothesis: D(SIC) has a unitroot

Exogenous: Constant

Laglength: O (Spectral GLS-detrended AR based on AIC, maxlag=4)
Sample (adjusted): 1996 2017

Included observations: 22 after adjustments

MZa Mzt MSB MPT
Ng-Perron teststatistics -10.4676 -2.28649 0.21844  2.34533
Asymptotic critical values*: 1% -13.8000 -2.58000 0.17400 1.78000
5% -8.10000 -1.98000 0.23300  3.17000
10% -5.70000 -1.62000 0.27500  4.45000
*Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.045493
Null Hypothesis: D(LEX) has a unit root
Exogenous: Constant
Laglength: 0 (Spectral GLS-detrended AR based on AIC, maxlag=4)
Sample (adjusted): 1996 2017
Included observations: 22 after adjustments
MZa Mzt MSB MPT
Ng-Perron teststatistics -9.12022 -2.11475 0.23187 2.76340
Asymptotic critical values™: 1% -13.8000 -2.58000 0.17400  1.78000
5% -8.10000 -1.98000 0.23300  3.17000
10% -5.70000 -1.62000 0.27500  4.45000
*Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.005008
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Null Hypothesis: D(LTNA) has a unit root
Exogenous: Constant

Laglength: 0 (Spectral GLS-detrended AR based on AIC, maxlag=4)

Sample (adjusted): 1996 2017
Included observations: 22 after adjustments

MZa Mzt MSB MPT
Ng-Perron teststatistics -9.14880 -2.10435 0.23001 2.80582
Asymptotic critical values*: 1% -13.8000 -2.58000 0.17400  1.78000
5% -8.10000 -1.98000 0.23300  3.17000
10% -5.70000 -1.62000 0.27500  4.45000
*Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.011555
Null Hypothesis: D(LGDP) has a unit root
Exogenous:Constant
Laglength: 0 (Spectral GLS-detrended AR based on AIC, maxlag=4)
Sample (adjusted): 1996 2017
Included observations: 22 after adjustments
MZa Mzt MSB MPT
Ng-Perron teststatistics -10.2140 -2.25719 0.22099 2.40881
Asymptotic critical values™: 1% -13.8000 -2.58000 0.17400 1.78000
5% -8.10000 -1.98000 0.23300  3.17000
10%  -5.70000 -1.62000 0.27500  4.45000
*Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.016122
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Null Hypothesis: D(LRECT) has a unit root
Exogenous:Constant

Laglength: 0 (Spectral GLS-detrended AR based on AIC, maxiag=4)

Sample (adjusted): 1996 2017
Included observations: 22 after adjustments

Mza Mzt MSB MPT
Ng-Perron teststatistics -10.0826 -2.16021 0.21425  2.74604
Asymptotic critical values™: 1% -13.8000 -2.58000 0.17400 1.78000
5% -8.10000 -1.98000 0.23300  3.17000
10%  -5.70000 -1.62000 0.27500  4.45000
*Ng-Perron (2001, Table 1)
HAC corrected variance (Spectral GLS-detrended AR) 0.136613

201



: 03('3) G|
KSJ gall gi\.m Jlaadyy ddalaa _aaas

ALl

202



Dependent Variable: LGDP

Method: ARDL

Date: 02/20/20 Time:22:06

Sample (adjusted): 1996 2017

Included observations: 22 after adjustments

Maximum dependentlags:2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamicregressors (2 lags, automatic): LTNALEX SIC
Fixed regressors:C

Numberofmodels evalulated: 54

Selected Model: ARDL(1, 0,0, 1)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
LGDP(-1) 0.623210 0.078784 7.910319 0.0000
LTNA 0.556057 0.081152 6.852073 0.0000
LEX -0.371435 0.091612 -4.054417 0.0009
SIC -0.283178 0.071329 -3.970045 0.0011
SIC(-1) 0.236255 0.061489 3.842205 0.0014
C 5.834571 0.992051 5.881324 0.0000
R-squared 0.992888 Mean dependentvar 11.55792
Adjusted R-squared 0.990666 S.D. dependentvar 0.575754
S.E. of regression 0.055625 Akaike info criterion -2.713376
Sum squared resid 0.049506 Schwarz criterion -2.415819
Loglikelihood 35.84714 Hannan-Quinn criter. -2.643280
F-statistic 446.7740 Durbin-Watson stat 1.729620
Prob(F-statistic) 0.000000
*Note: p-values and any subsequenttests do notaccount for model
selection.
Dependent Variable: LGDP
Method: ARDL
Date: 02/20/20 Time:22:19
Sample (adjusted): 1996 2017
Included observations: 22 after adjustments
Maximum dependentlags:2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamicregressors (2 lags,automatic): LTNA
Fixed regressors:C
Numberofmodels evalulated: 6
Selected Model: ARDL(1, 0)
Note: final equation sample is larger than selection sample
Variable Coefficient Std. Error  t-Statistic Prob.*
LGDP(-1) 0.501114 0.102439 4.891843 0.0001
LTNA 0.563693 0.124241 4.537105 0.0002
C 5.601487 1.136784 4.927485 0.0001
R-squared 0.977948 Mean dependentvar 11.55792
Adjusted R-squared 0.975626 S.D. dependentvar 0.575754
S.E. ofregression  0.089887 Akaike info criterion -1.854406
Sum squaredresid 0.153513 Schwarz criterion -1.705627
Log likelihood 23.39846 Hannan-Quinn criter. -1.819358
F-statistic 421.2955 Durbin-Watson stat 1.951956

Prob(F-statistic) 0.000000
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ARDL Bounds Test

Date: 02/18/20 Time: 19:56

Sample: 1996 2017

Included observations: 22

Null Hypothesis: No long-run relationships exist

Test Statistic Value k

F-statistic 6.285947 1

Critical Value Bounds

Significance 10 Bound 11 Bound
10% 4.04 478
5% 4.94 5.73
2.5% 577 6.68
1% 6.84 7.84

ARDL Cointegrating And Long Run Form
DependentVariable: LGDP

Selected Model: ARDL(1, 0)

Date: 02/20/20 Time:22:23

Sample: 19952017

Included observations: 22

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
D(LTNA) 0.563693 0.124241 4537105 0.0002
CointEq(-1) -0.498886 0.102439 -4.870095 0.0001

Cointeq=LGDP - (1.1299*LTNA+ 11.2280)

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
LTNA 1.129903 0.079916 14.138587 0.0000
C 11.227988 0.054732 205.145293 0.0000
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Pairwise Granger Causality Tests
Date: 02/19/20 Time:03:29
Sample: 19952017

Lags:1

Null Hypothesis: Obs  F-Statistic Prob.
D(LTNA) does notGranger Cause D(LGDP) 21 6.35575 0.0214
D(LGDP) does notGranger Cause D(LTNA) 0.65449 0.4291
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