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Abstract

\\

This paper attempts to study a standard study of the impact of trade
openness and foreign direct investment flows on economic growth
in Algeria during the period (1985-2018). After understanding the
theoretical aspects of trade openness, foreign direct investment and
economic growth, we moved to the reality of each of them in
Algeria. The simultaneous integration methodology was used to
study the impact of trade openness and foreign direct investment
on economic growth, as after studying the stability of time series it
became clear that there is a mixture of degrees of integration (11)
and (0I), and then the choice of the ARDL test was It is best suited
in order to define this relationship The standard study concluded
that there is a simultaneous complementary relationship between

economic growth, trade openness and foreign direct investment.

N

Key words: trade openness, foreign direct investment, economic growth,

the Algerian economy.
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ARDL 54 puis tls - gl g,

Ladd g el Wb 2 j2isl s 3 5 (AK) Akaike jlxs Lo el (1.0.1.0) o) elaY)
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Dependent WVariable: GDFP
Method: ARDL

Date: OF/20/20 Time: 15:05
Sample (adjusted): 1986 2018

Included observations: 33 after adjustments

Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (&A1C)
Dynamic regressors (4 lags, automatic): DOF INTR DFID

Fixed regressors: C
Mumber of models evalulated: 125
Selected Model: ARDL{1, O, 1, O)

Mote: final equation sample is larger than selection sample

Wariable Coefficient Std. Error t-Statistic Prob_ >
GDP{-1) 0375748 0157903 2. 3798507 o.0z247
DOP 0.0814F7F 0051655 1. 577328 01264
INTR 0054013 0034526 1_564439 0. 1294
INTR{-1) 0053525 00326251 1. 476539 o.1514
DFID -0.0001 95 0000483 -0 402663 o0.6904
L 1.587551 0509513 3115818 o.0043
R-squared O 444521 Mean dependent war 2 360606
Adjusted R-squared 0341773 S D dependent var 2 164044
S E. of regression 1. 755714 Akaike info criterion 4 126594
Sum sqguared resid 83 22837 Schwarz criterion 4398686
Log likelihood 5208880 Hannan-CQuinn criter. 4. 218145
F-statistic 4 323096 CDurbin-WWatson stat 1. 967306

Prob(F-statistic ) O.005108
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IVl Toatistic &y el gt
0.2886 1.083 0.036 D(INTR)
0.0034 3.223 1.663 C
0.2465 1.185 0.063 DOP(-1)
0.0182 2.520 0.100 INTR(-1)
0.7231 0.358 0.0001 DFID(-1)
0.0006 -3.910 -0.630 GDP(-1)
R?=10.398 F-statistic = 3.44 prob(F-statistic) = 0.016
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Cointegrating Form
Variable coefticient t-statistiq Prob
DDOP) 0.081 1.577 0.1264
D(INTR) 0.054 1.564 0.1294
D(DFID) -0.0001 -0.402 0.6904
CointEq(-1) -0.6242 -3.953 0.0005

sl sl el Long Run Coefficients
Variable coefficient t-statistiq Prob
DOP 0.1305 1.4870 0.1486
INTR 0.1722 2.7465 0.0106
DFID -0.0003 -0.3972 0.6943
C 2.5431 5.1206 0.0000
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Heteroskedasticity Test: ARCH

F-statistic 0.583167 Prob. F(1,30) 0.4510
Obs*R-squared 0610183 Prob. Chi-Square(1) (0.4347

Eviews09 by ol il
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Breusch-Godfrey Serial Correlation LM jlas{ mits 1 (10-4) 3, Jyudd

Test

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.079323 Prob. F(2,25) 0.9240
Obs*R-squared 0.208092 Prob. Chi-Square(2) 0.9012
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(2018-1985) spall o aizad) wlpaddl y wld) paddly Lol bl aeed 1 (01) (3, gl

Syl GDP % INTR % OP % FID
g3 Osele
1985 3.6 -1.88 50.33 0.4
1986 0.4 0.82 36.03 53
1987 -0.7 -4.45 32.68 3.7
1988 -1 -8,05 38.11 13
1989 4.4 -8,05 47.15 12
1990 0.8 -17.09 48.38 40
1991 -1.2 -29.77 52.72 80
1992 -0.9 -11.42 49.19 30
1993 2.1 -4.95 44.92 0
1994 -0.9 -13.75 48.58 0
1995 3.7 -7.9 55.19 0
1996 4 -4.05 53.71 270
1997 1.1 8.14 52.24 260
1998 5.09 15.1 45.090 606.6
1999 3.2 -0.1 50.49 291.6
2000 2.2 -10.33 62.53 280.1
2001 2.5 10.02 57.85 117.9
2002 4.7 7.17 60.48 1065
2003 6.9 -0.19 62.14 633.7
2004 5.09 -3.78 65.72 881.9
2005 5.09 -7 71.92 1081.1
2006 2 -2.3 70.55 1795 .4
2007 3 1.51 70.68 1661.8
2008 2.4 -6.34 83.6 2593.6
2009 2.4 21.57 87.99 2760.9
2010 3.3 -6.99 69.86 2291.2
2011 2.8 -8.65 67.70 3000




2012 3.4 0.51 06.85 2581

2013 2.8 8.1 63.42 1499

2014 3.8 8.33 62.15 1691.8
2015 3.7 15.45 59.7 1502.2
2016 3.2 6.35 55.93 -537.79
2017 1.3 3.15 55.88 1638.26
2018 1.4 0.41 57.96 1200.96
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http://data.worldbank.org/country/algeria

o SP: ‘| -

] Cotat TTOD:
Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.522766 0.0533
Phillips-Perron test statistic -3.139740  0.0322 Test critical values: 1% level -4.262735
Test critical values: 1% level -3.646342 5% level -3.552973
5% level -2.954021 10% level -3.209642
10% level -2.615817
*MacKinnon (1996} one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 3.030795
Residual variance (no carrection) 3.270470 HAC corrected variance (Bartlett kernel) 3.030795
HAC corrected variance (Bartlett kernel) 3416124
Phillips-Perron Test Equation
Phillips-Perron Test Equation Dependent Variable: D(GDF)
Dependent Variable: D(GDP) Method: Least Squares
Method: Least Squares Date: 07/20/20 Time: 11:50
Date: 07/20/20 Time: 11:57 Sample (adjusted): 1986 2018
Sample (adjusted): 1986 2018 Included observations: 33 after adjustments
Included observations: 33 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
Variable Coefficient  Std. Error  t-Statistic Prob.
GDP(-1) -0.580543 0.164798  -3.522766 0.0014
GDP{-1) 0471843 0152183  -3100505  0.0041 C 0375243 0663500 0565550  0.5759
c 1.078625 0.491881 2162857 0.0359 @TREND("1985") 0.056896 0.036929 1.540258 0.1340
R-squared 0.236700 Mean dependent var -0.066667 R-squared 0292638  Mean dependent var -0.066667
Adjusted R-squared 0.212078 S.D. dependent var 2102033 Adjusted R-squared 0245481 S.D. dependent var 2102033
S.E. of regression 1.865860  Akaike info criterion 4.144023 S.E. of regression 1.825890  Akaike info criterion 4.128520
Sum squared resid 107.9255 Schwarz criterion 4.234720 Sum squared resid 100.0163  Schwarz criterion 4.264567
Log likelihood 6637638 Hannan-Quinn criter.  4.174540 Log likelihood -65.12059  Hannan-Quinn criter.  4.174298
F-statistic 9613133  Durbin-Watson stat 1.848017 F-statistic 6205554 Durbin-Watson stat 1.788204
Probi(F-statistic) 0.004092 Prob(F-statistic) 0.005554
TS T oD,
Adj. t-Stat Prob.*
Phllllps_—l_jerron test statistic -2 057965 0.5492
Test critical values: 1% level -4.262735 Phillips-Perron test statistic 2.036735 __ 0.0415
5% level -3.552973 Test critical values: 1% level -2 636901
10% level -3.209642 5% level 1951332
*MacKinnon (1998} one-sided p-values. 10% level ~1.610747
*MacKinnon (1996) one-sided p-values.
Residual variance !{nu correction) 35.38928
HAC corrected variance (Bartlett kernel) 42 72599 Residual variance (no correction) 2 777775
HAC corrected variance (Bartlett kernel) 3.535342
Phillips-Perron Test Equation
Dependent Variable: D({OP)
Method: Least Squares Phillips-Perron Test Equation
Date: 07/20/20 Time: 12:10 Dependent Variable: D(GDP)
Sample (adjusted): 1986 2018 Method: Least Squares
Included observations: 33 after adjustments Date: 07/23/20 Time: 10:34
Sample (adjusted): 1986 2018
Variable Coefficient  Std. Error  t-Statistic Prob. Included observations: 33 after adjustments
OP({-1) -0.232818 0.125778 -1.851024 0.0740 WVariable Coefficient Std. Error t-Statistic Prob.
C 1067183 5.730495 1.862288 0.0724
@TREND("1985") 0.174260 0.162140 1.074754 02911 GDP(-1) -0.221233 0.106304 -2.081141 0.0455
R-squared 0105637 Mean dependent var 0231212 R-squared 0.118299 Mean dependent var -0.086667
Adjusted R-squared 0.046012 S.D. dependent var 6.387940 Adjusted R-squared 0.118299 S.D. dependent var 2.102033
S_E. of regression 6239247  Akaike info criterion 6.586104 S E. of regression 1973786 Akaike info criterion 4 227618
Sum squared resid 1167.846  Schwarz criterion B8.722150 Sum squared resid 124 6666 Schwarz criterion 4272967
Log likelihood -105.6707  Hannan-Quinn criter. B8.631879 Log likelihood -68.75570  Hannan-Quinn criter. 4.242877
F-statistic 1771708 Durbin-Watson stat 1.429445 Durbin-Watson stat 2 080801
Prob(F-statistic) 0.187374
- Adj. t-Stat Prob.*
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.626857 0.4580
Phillips-Perron test statistic -0.135447 0.6294 Test critical values: 1% level -3 646342
Test critical values: 1% level -2.636901 5% level -2.954021
5% level -1.851332 10% level -2.615817
10% level -1.610747
*MacKinnon {1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 36.75188
Residual variance (no correction) 29.60735 HAC corrected variance (Bartlett kernel) 41.71994
HAC corrected variance (Bartlett kernel) 43 56675
Phillips-Perron Test Equation
Dependent Variable: D({OP)
Phillips-Perron _Test_Equatlun Method: Least Squares
Dependent Variable: D(OP) Date” 07/20/20 Time 12:13
Method: Least Squares Sample (adjusted): 1986 2018
Date: 07/20/20 Time: 12:17 Included observations: 33 after adjustments
Sample (adjusted): 1986 2018
Included observations: 33 after adjustments Wariable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob. QOP{-1) -0.136745 0.088705 -1.541567 0.1333
C 8.103485 5.221456 1.5519589 0.1308
OP(-1}) -0.002105 0.018900 -0.111356 0.9120
R-squared 0.071201 Mean dependent var 0231212
R-squared -0.000963 Mean dependent var 0231212 Adjusted R-squared 0.041240 S.D. dependent var 6.387940
Adjusted R-squared -0.0009623 S.D. dependent var 6.387940 S.E. of regression 6.254835  Akaike info criterion 6.563278
B e - Sum squared resid 1212.812 Schwarz criterion 6653976
S.E. of regression 6.391016  Akaike info criterion G.577498 Log likelihood 106 2941 Hannan Quinn criter. 65937085
Sum squared resid 1307.043  Schwarz criterion 6622847 F_statisti 51376430 Durbin-Wat tat 1 508852
Log likelihood -107.5287  Hannan-Quinn criter. 6.592756 P’r'f;f('és'iansm) O laaane omoivamonsiE :
Durbin-Watson stat 1.642229 :
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Ad] t-Stat Prob =~ Phillips-Perron test statistic -4.224862 0.0110
Test critical values: 1% level -4.262735
Phillips-Perron test statistic -3 547615 0 0008 5% level -3.552973
Test critical values: 1% level -2.636901 10% level -3.209642
5% level -1.951332
10% level -1.610747 *MacKinnon {1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction} 72.60849
HAC corrected variance (Bartlett kernel) T3.73396
Residual variance (no correction) 83.01126
HAC corrected variance (Bartlett kernel) 83.28438
Phillips-FPerron Test Equation
Phillips-Perron Test Equation athimdqeféa\;?rgbLZ:rEDé‘NTR)
Dependent Variable: D({INTR) D N U}J’ZG)’ZO 9r T 12-44
Method: Least Squares ate: " Ime- -
N A - Sample (adjusted): 1986 2018
Date: 07/20/20 Time: 12:47 A "
Sample (adjusted): 1986 2018 Included observations: 33 after adjustments
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
INTR({-1) -0.740147 0175613 -4 214655 0.0002
INTR(-1) -0.563452 0.158945 -3.544949 0.0012 C -7.336535 3.622049 -2.025521 0.0518
@TREND("1985") 0.373093 0.184999 2016731 0.0528
R-squared 0.281945 Mean dependent var 0.069394
Adjusted R-squared 0.281945 S.D. dependent var 10.91871 R-squared 0.371930 Mean dependent var 0.069394
S._E. of regression 9252317 Akaike info criterion 7317459 Adjusted R-squared 0.330058 S.D. dependent var 1091871
Sum squared resid 2739.372  Schwarz criterion 7.362808 S_E. of regression 8. 936965  Akaike info criterion 7304777
Log likelihood -118.7381  Hannan-Quinn criter. ¥7.332718 Sum squared resid 2396.080 Schwarz criterion 7.440823
Durbin-Watson stat 1.992097 Log likelihood -117 6288 Hannan-Quinn criter. 7 350653
F-statistic 8.882673 Durbin-Watson stat 1.928344
Prob{F-statistic) 0.000934
Adj. t-Stat Prob._*
Phillips-Perron test statistic 2611290 02780 - ©
Test critical values: 1% level -4 262735 Phillips-Perron test statistic -3.536104 0.0121
5% level -3.552973 Test critical values: 1% level -3.646342
10% level -3.209642 5% level -2.954021
10% level -2.615817
*MacKinnon (1986) one-sided p-values. *MackKinnon (1996) one sided p-values.
Residual variance (no correction) 3392611 Residual variance (no correction) 8245228
HAC corrected variance (Bartlett kernel) 2835256 HAC corrected variance (Bartlett kernel) 8200989
Phillips-Perron Test Equation
Phillips-Perron Test Equation Dependent Variable: D(INTR})
Dependent Variable: D(FID) geihﬂgi?éﬁgasgruﬂresﬂ 2oas
- ate: me: .
Date. 07120720 Time. 1262 Sample (adjusied) 1985 2018
- e ti 3 1 it:
Sample (adjusted) 1986 2018 ncluded ocbservations after adjustments
Included observations: 33 after adjustments “Jariable Coefficient Std. Error t-Statistic FProb.
Variable Coefficient Std. Error t-Statistic Prob. INTR(-1) -0.574019 0.162586 -3.530559 0.0013
c -0.755281 1.647517 -0.458436 0.6498
FID(-1) -0.430610  0.154531  -2.786567  0.0091 R-squared 0.286780 Mean dependent var 0.069294
] -82.92875 226.0056  -0.366932 0.7162 Adjusted R-squared 0263773 S D.dependent var 1091871
@TREND("1985") 28.62521 1591854 1.798231 0.0822 S.E. of regression 9.368660  Akaike info criterion 7371309
Sum squared resid 2720.925 Schwarz criterion 7462006
R-squared 0.207111 Mean dependent var 36.38061 Log likelihood -119. 6266 Hannan-Quinn criter_ 7401826
Adjusted R-squared 0.154252 S.D. dependent var 664 2674 E;ﬁf(tgts'iansm) ooaBane  Durbin-Watson stat 1.984631
S_E. of regression B810.8905  Akaike info criterion 15.75422 B
Sum squared resid 11195618 Schwarz criterion 15.89027
Log likelihood -256.9446 Hannan-Quinn criter. 15.80000
F-statistic 3.918169 Durbin-Watson stat 2. 296787
Prob(F-statistic) 0.030774
Adj. t-Stat Prob.* Adj. t-Stat Prob.®
Phillips-Perron test statistic -1.024840  0.2685 Phillips-Perron test statistic -1.841945  0.3545
Test critical values: 1% level -2.636901 Test critical values: 1% level -3.646342
5% level -1.951332 5% level -2.954021
10% level -1.610747 10% level -2.615817
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
. . n Residual variance (no correction) 375829 4
Residual variance (no correction) 407216.9 :
HAC corrected variance (Bartlett kernel) 267481.9 HAC carrected variance (Bartlett kernel) 267167.0
Phillips-Perron Test Equation
Ehilips Perron Test Equaton Dependent Variable: D(FID)
epen _E”t ariable: D( ) Method: Least Squares
Method: Least Squares Date: 07/20/20 Time 12:53
Date. 07/20/20 Time: 12.54 Sample (adjusted). 1986 2018
Sample (adjusted): 1986 2018 Included observations: 33 after adjustments
Included observations: 33 after adjustments
. . ariable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
FID(-1) -0.232595 0.112254 -2.072041 0.0467
FID(-1) -0.114069 0.086781 -1.314443 0.1980 C 234 7890 1459197 1.609029 01177
R-squared 0.048292 Mean dependent var 36.38061 R-squared 0.121648 Mean dependent var 36.38061
Adjusted R-squared 0.048292 S.D. dependent var G64.2674 Adjusted R-squared 0.093314 S.D. dependent var 664 2674
S_E. of regression 648.0296  Akaike info criterion 15.81558 S.E. of regression 632.5159 Akaike info criterion 15.79598
Sum squared resid 13438156  Schwarz criterion 15.86093 Sum squared resid 12402369 Schwarz criterion 15.88668
Log likelihood -259.9571 Hannan-Quinn criter. 15.83084 Log likelihood -258.6337 Hannan-Quinn criter. 15.82650
Durbin-Watson stat 2681624 F-statistic 4.293355 Durbin-Watson stat 2567166
Prob(F-statistic) 0.046668
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Adj. t-Stat Prob.* Phillips-Perron test statistic -5.553751 0.0004
Test critical values: 1% level -4 273277
Phillips-Perron test statistic -5.452330 0.0001 5% level -3.557759
Test critical values: 1% level -3.653730 10% level -3.212381
5% level -2.957110
10% level -2617434 *MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 3228148
- - - HAC corrected variance {Bartlett kernel) 3090225
Residual variance (no correction) 33.63415
HAC corrected variance (Bartlett kernel) 33.74663
Phillips-Perron Test Equation
Phillips-Perron Test Equation Depenc!ent Variable: D(DOP)
D dent Variable: D(DOP Method: Least Squares
pepen d-TeasatrlsaquZ'reé ) Date 07/20/20 Time: 12:37
Date: 07/20/20 Time: 12:39 pample (adjusted): 1987 2018 tuctment
Sample (adjusted) 1987 2018 ncluded observations: after adjustments
Included ob: i - 32 aft djusti t:
neluded observations atter adjustments ariable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
DOP(-1) -0.919354 0.165895 -5.541773 0.0000
DOP(-1) -0 905062 0165980 5452840 00000 2.882468  2.268578 1.270605 0.2140
C 0668847 1.059229 0.631447 0.5325 @TREND("1985") -0.126351 0114620 -1.102346 0.2794
R-squared 0.497769 Mean dependent var 0.511875 R’_SQUEFECI 0.517967 Mean dependent var 0.511875
Adjusted R-squared 0481028 S.D. dependent var 8.214431 Adjusted R-squared 0.484724  S.D. dependent var 8.314431
S.E. of regression 5.8989683  Akaike info criterion 6.478419 S.E. of regression 5968328  Akaike info criterion 6.499871
Sum squared resid 1076.293 Schwarz criterion 6570027 Sum squared resid 1033.007 Schwarz criterion B.637283
Log likelihood -101.6547 Hannan-Quinn criter. 6508785 Log likelihood -100.9979 Hannan-Quinn criter. 6.545419
F-statistic 2973346 Durbin-Watson stat 1.984868 F-statistic 15.68094  Durbin-Watson stat 2051898
Prob(F-statistic) 0.000006 Prob(F-statistic) 0.000025
Phillips-Perron test statistic -8.796632 0.0000 Adj. t-Stat Prob.*
Test critical values: 1% level -4.273277
5% level -3.657759 Phillips-Perron test statistic -5.488981 0.0000
10% level _3.212361 Test critical values: 1% level -2.639210
5% level -1.9516887
*MacKinnon (1996) one-sided p-values. 10% level -1.610579
*MacKinnon {1996) one-sided p-values.
Residual variance (no correction) 3531432
HAC corrected variance (Bartlett kernel) 325265.0 Residual variance (no correction) 34 08117
HAC corrected variance (Bartlett kernel) 34.59676
Phillips-Perron Test Equation
Dependent Variable: D{DFID) Phillips-Perron Test Equation
Method: Least Squares Dependent Variable: D(DOP)
Date: 07/20/20 Time: 12:58 Method: Least Squares
Sample (adjusted): 1987 2018 Date: 07/20/20 Time: 12:40
Included observations: 32 after adjustments Sample (adjusted): 1987 2018
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Wariable Coefficient Std. Error t-Statistic Prob.
DFID(-1) -1.447864 0167505 -8.643690 0.0000 _ . N
c 124 0833 236 6820 0 524762 0 6041 DOP(-1) 0.902214 0.164302 5.491201 0.0000
@TREND("1985")  -3.645479  11.85188 -0.305013  0.7625 R-squared 0.491094 Mean dependent var 0.511875
Adjusted R-squared 0.491094 S.D. dependent var 8.314431
R-squared 0720559  Mean dependent var -13.81875 S E. of regression 5931321  Akaike info criterion 6.429122
Adjusted R-squared 0701288 S.D. dependent var 1142.154 Sum squared resid 1090 598 Schwarz criterion 6474926
S.E. of regression 6242398 Akaike info criterion 15.80001 Log likelihood -101.8660 Hannan-Quinn criter. 6444305
Sum squared resid 11300583 Schwarz criterion 15.93742 Durbin-Watson stat 1.962265
Log likelihood -249.8001 Hannan-Quinn criter_ 15.84555
F-statistic 37.38937  Durbin-VWatson stat 2131506
Prob{F-statistic) 0.000000
Ad]. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -8.920133 0.0000
Phillips-Perron test_ tatistic -9.001098 0.0000 Test critical values: 1% Jevel 2 653730
Test critical values: 1% level -2.639210 59, level 2957110
%o level -1.951687 .
5 10% level 2617434
10% level -1.610579
*MacKinnon (1996) one_sided p-values.
*MacKinnon {1988) one-sided p-values.
Residual variance (no correction) 3542761
Residual variance (no correction) 357887 1 HAC corrected variance (Bartlett kernel) 3285570
HAC corrected variance (Bartlett kernel) 3327351
Phillips-Perron Test Equation
Phillips-Perron Test Equation Dependent Variable: D(DFID)
Dependent Variable: D(DFID}) Method: Least Squares
Method- Least Squares Date: 07/20/20 Time: 13:00
Date: 07/20/20 Time: 13:01 Sample (adjusted). 1987 2018
Sample (adjusted): 1087 2018 Included observations: 32 after adjustments
Included observations: 32 after adjustments wvariable Coefficient Std. Error t-Statistic Prob.
“ariable Coefficient Std. Error t-Statistic Prob_ DFID(-1) _1.447572 0.164951 8. 7T5TE3 0.0000
c 6027249 108 9976 0. 552971 05844
DFID{-1} -1.440507 0. 162604 -8 859004 0.0000
R-squared 0.719663 Mean dependent var -13.81875
R-squared 0.716806 Mean dependent var -13.81875 Adjusted R-squared 0.710318 S.D. dependent var 1142.154
Adjusted R-squared 0716806 S.D. dependent var 1142154 S.E. of regression 6147313 Akaike info criterion 15.74071
S_E. of regression 607.8091 Akaike info criterion 1568835 Sum_sqyared resid 11336836 Schwarz criterion 15.83232
Sum squared resid 11452387  Schwarz criterion 15.73415 Log likelihood -249.8513 Hannan-Quinn criter. 1577107
Log likelihood -250.0136 Hannan-Quinn criter. 1570353 F-statistic 77.01401 Durbin-\Watson stat 2124862
Durbin-VWatson stat 2116833 Prob(F-statistic) 0.000000
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VAR Lag Order Selection Criteria
Endogenous variables: GDP FID OP INTR
Exogenous variables: C

Date: 07/20/20 Time: 11:38

Sample: 1985 2018

Included observations: 30

Lag LoglL LR FPE AlC sC HQ

1] -518.7679 MA 1.61e+10 34.85118 35.03802 34.91096
1 -485.4844 55.47255% 514e+09* 33.60896% 34.63309% 33.99780%
2 -475.7388 13.64250 8.31e+08 34.11598 3579742 34 65388
3 -465.5188 11.58254 1.45e+10 34.50132 36.93007 3527830
4 -450.1379 13.33100 2.17e+10 34 54253 37.71858 3555857

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AlIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Sl redall mijpdl Jlast 1 (05) o3, gl

T
Series: Residuals
5 - Sample 1986 2018
Observations 33
Mean -4 T1e-16
s Median -0.460911
Maximum 3.134615
5 | Minimum -2.2Th329
Std. Dev. 1.612726
5 Skewness 0.473605
Kurtosis 2 096558
! Jarque-Bera 2 355943
. Frobability 0.307903

-2 -1 0 1 2 3
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ARDL Bounds Test

Date: OF20:20 Time: 15:06

Sample: 1986 2018

Included observations: 32

MNull Hypothesis: Mo long-run relationships exist

Test Statistic Value k

F-statistic 4. 219875 3

Critical WValue Bounds

Significance 10 Bound 11 Bound
10% 272 37T
5% 323 4 35
2 5% 3.69 4 89
1% 4. 29 5.61

( UECM)il) b (o] e 335 uis gt (07) 3, gl

Test Equation:

Dependent Variable: D(GDF)

Method: Least Squares

Date: 07/20/20 Time: 15:06

Sample (adjusted): 1987 2018

Included observations: 32 after adjustments

Variable Coefficient Std. Error  t-Statistic Frob.
D(INTR) 0.036992 0.034143 1.083449 0.2886
C 1.663058 0515857 3.223877 0.0034
DOP(-1) 0.063314 0.053397 1.185706 0.2465
INTR(-1) 0.100528 0.039877 2.520930 0.0182
DFID{-1) 0.000173 0.000484 0358126 0.7231
GDP(-1) -0.630860 0161341 -3.910105 0.0006
R-squared 0.398343 Mean dependent var 0.031250
Adjusted R-squ... 0.282639 S.D. dependent var 2057784
5.E. of regression 1.742885  Akaike info criterion 4 116321
Sum squared ... 7897882 Schwarz criterion 4391146
Log likelihood -59.86113  Hannan-Quinn criter. 4207418
F-statistic 3.442792  Durbin-Watson stat 2.007343

Prob(F-statistic) 0.016103
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ARDL Cointegrating And Long Run Form
Dependent Variable: GDP

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

Date: 07/20/20 Time: 15:28

Sample: 1985 2018

Included observations: 33

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
D(DOP) 0.081477 0.051655 15677328 0.1264
D(INTR) 0.054013 0.034526 1.6564439 0.1294
D(DFID) -0.000195 0.000483 -0.402663 0.6904
CointEqg(-1) -0.624252 0157903 -3.953383 0.0005

Cointeq = GDP - (0.1305*DOP + 0.1723*INTR -0.0003*DFID + 2.5431 )

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
DOP 0.130519 0.087769 1.487082 0.1486
INTR 0172268 0.062722 2. 746540 0.0106
DFID -0.000312 0.000784 -0.397224 0.6943

C 2 543125 0.496639 5120666 0.0000




