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Study summary:

This research aims to measure the impact of foreign trade on economic growth in Algeria
during the time period from 1990 to 2020, using an analytical method based on indicators and
data in addition to a standard study using the Autoregressive Distributed Deceleration Model
ARDL to test the presence of co-integration between the variables, and to estimate the
relationship between them in the long and short term, and the obtained results revealed that

there is a joint complementarity between foreign trade and economic growth.

Keywords: foreign trade, economic growth, joint integration
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Ramsey Lid) :(12-2)a8; Jgsa

Ramsey RESET Test

Equation: UNTITLED

Specification: LGDP LGDP{-1) LGDP{-2) LGDP{-3) LEX LEX{-1) LEX(-2)
LEX{-3) LEX{-4) LIM LIM{(-1) LIM{-2) LIM{-3) LIM{-4) LK LK(-1) LK{-2)
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Omitted Variables: Squares of fitted values

Value df Probahility
t-statistic 0.015854 3 09883
F-statistic 0.000251 (1,3) 09883
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Adal) cfpitia ciliby :(1)galall

LGDP LEX LIt LK INF |
1991 -0. 166667 -0.106715 -0.796797 -0.441267 25.88638
1992 0.250000 0.462434 0.204764 -0.387335 31.66966
1993 -0.291667 -0.225288 -0.295242 -0.280608 20.54033
1994 -0.125000 -0.403148 0.271534 0.211010 29.04766
1995 0.527777 0.747011 0.089025 0.040082 29.77963
1996 0.569444 0.889299 -0.592034 -0.172831 18.67908
1997 0152778 0.747011 0106833 -0.1855587 5733523
1995 0.708334 0.201574 0.324951 1.000000 4 950162
1999 0.444445 0.712041 0.075495 -0.098642 2.645511
2000 0527778 0.754435 0.337005 0.303619 0.339163
2001 0.416667 -0.281785 0.453477 0.257208 4 225988
2002 Q777778 0.479579 1.000000 0.404578 1.418302
2003 1.000000 1.000000 0.222480 0.204188 4 268954
2004 0.597222 0.363799 0.546447 0.394492 3.961800
2005 0.819444 0.680487 0.281072 0.389764 1.382447
2006 0.236111 -0.313154 -0.066509 0.294723 2.311439
2007 0.4722322 -0.123370 0.530677 0.486161 3678996
2008 0333333 -0.339060 0.692421 0.585598 4 .83585M
2009 0222224 -1.189993 0.579159 0.422387 5737080
2010 0.500000 -0.101424 0.194289 0.333074 3.911062
2011 0.402778 -0.357418 -0.240758 0137031 4 524212
2012 0472222 -0.448355 0.620099 0.344318 8.881451
2013 0.385888 -0.6V52867 0.436235 0.411973 3.254238
2014 0527778 0.023715 0.373916 0.306589 2916927
2015 0.513888 0.0592587 0.307145 0.273056 4784447
2016 0.444444 0.830012 -0.124639 0.1E76ER 6.397695
2017 0.180556 -0.723296 -0.316048 0162875 5591116
2018 0152778 -0.438721 -0.160250 0.148504 4 269990
2019 0.135888 -0.723296 -0.307145 0.047904 1.951768
2020 -0.708333 -1.2831432 -0.725075 -0.239522 2415131
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Dependent Variable: LGDP
Method: Least Squares
Date: 05/31/22 Time: 14:41
Sample: 1990 2020
Included observations: 31
Variable Coefficient Std. Error t-Statistic Prob.
LEX 0.360818 0.051785 6.967659 0.0000
LIM 0.136113 0.104318 1.304793 0.2034
LK 0.494996 0.162311 3.049671 0.0052
INF -0.004523 0.004013 -1.127085 0.2700
C 0.273209 0.058056 4705939 0.0001
R-squared 0.789409 Mean dependentvar 0.341846
Adjusted R-squared 0.757010 S.D. dependentvar 0.343230
S.E. of regression 0.169192 Akaike info criterion -0.568876
Sum squared resid 0.744274 Schwarz criterion -0.337587
Log likelihood 13.81757 Hannan-Quinn criter. -0.493481
F-statistic 2436548 Durbin-Watson stat 1.913946
Prob(F-statistic) 0.000000

GDP aiall ,ali 40 yaas :(3) galall

WAR Lag Order Selection Criteria
Endogenous variables: LGDP
Exogenous variables: C

Date: 061622 Time: 14:02
Sample: 1990 2020

Included observations: 29

Lag LogL LR FPE AlIC SC HQ
] -9.205163 MA 0118358 0703804 0750952 0718571
1 -6.335324 5343839 0.104058* 0574850 0.669146* 060435827

2 -5.430762  1.621973 0104800 0581432 0722876 0.625730

* indicates lag order selected by the criterion

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

AlC: Akaike information criterian

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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LEX _siall Al da ) aaas :(4) Galal

VAR Lag Order Selection Criteria
Endogenous variables: LEX
Exogenous variables: C

Date: 06M16/22 Time: 14:07
Sample: 1990 2020

Included observations: 29

Lag LogL LR FPE AlC sC HQ

0 -27.58090 A 0420314 1.971097 2018245  1.985863
1 2477821 B224392* 0.371171%  1.846566% 1.940862% 1.876099%
2 -24.30304  0.846651 0385133 1.882968 2024413 1927267

*indicates lag order selected by the criterion

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

AlC: Akaike information criterion

SC: Schwarz infarmation criterion

HC: Hannan-Cluinn infarmation criterion

LIM scial) il da ) paas :(5) Galal

VAR Lag Order Selection Criteria
Endogenous variables: LIM
Exogenous variables: C

Date: 06MG6/22 Time: 14:08
Sample: 1990 2020

Included observations: 29

Lag LogL LR FPE AlC sC HQ

0 -13.86288 MA* 0163193 1.025026 1.072175  1.039793
1 -12.04987 3375961  0.154324% 0.968956% 1.063253* 0.993489°
2 -11.78682 0471675 0162455 1.019¥81 1161225 1.064079

* indicates lag order selected by the criterion

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

AlC: Akaike information criterion

SC: Schwarz infarmation criterion

HC: Hannan-Cluinn infarmation criterion
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LK saial) il da)0 aa5 :(6) galal)

YWAR Lag Order Selection Criteria
Endogenous variables: LK
Exogenous variables: C

Date: 06M6/22 Time: 14:10
Sample: 1990 2020

Included observations: 29

Lag LogL LR FPE AlC sC HQ

0 -4 965052 A 0.088348 0411382  0.458531* 0426149
1 -3.613606 2516486 0.086249 0387145 0481441 0416678°
2 -2.432633 2117606  0.085224* 0374664 0516109 0418963

*indicates lag order selected by the criterion

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

AlIC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Cuinn information criterion

INF jaial) pali da0 paas 1(7) galal)

WAR Lag Order Selection Criteria
Endogenous variables: INF
Exogenous variables: C

Date: 06M6/22 Time: 14:11
Sample: 1990 2020

Included observations: 29

Lag LogL LR FPE AlC sC HQ

0 -104.0793 MA 8218697 7V.246847 7.2083995 7261613
1 -83.62365 38.08978* 21.48643* 5905079* 5999376% 5.934612°
2 -83.47797 0261221 2280235 5963998 6105442  6.008297

*indicates lag order selected by the criterion

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

AlC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Cuinn information criterion
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Mull Hypothesis: D(LGDP) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.598176 0.0000
Test critical values: 1% level -2 647120

5% level -1.852910

10% level -1.610011

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: DILGDP,2)

Method: Least Squares

Date: 06ME6/22 Time: 14:50

Sample (adjusted) 19982 2020

Included observations: 29 after adjustments

Wariable Coefficient Std. Erraor t-Statistic Prob.

D(LGDP(-1)) -1.461097 0192296  -7.598176 0.0000

sgimal) BELEX piiall Sangl) jia Lsdl 1(9)galel

Mull Hypothesis: LEX has a unit root
Exogenous: Mone
Lag Length: O (Automatic - based on SI1C, maxlag=7)

f-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.0737586 0.0033
Test critical values: 1% level -2 644302

5% level -1.852473

10% level -1.610211

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LEX)

Method: Least Squares

Date: 06M6/22 Time: 14:26

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LEX(-1) -0.558713 0181473 -3.078756 0.0045
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Mull Hypothesis: LIM has a unit root
Exogenous: Mane
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.050837 0.0035
Test critical values: 1% level -2 644302

5% level -1.852473

10% level -1.610211

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LIM)

Method: Least Squares

Date: 061622 Time: 14:30

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments

Yariable Coefficient Std. Errar t-Statistic Prab.

LIM-1) -0.514597 0168674  -3.050837 0.0048

A G sieLK paiall 5asgll jda i) :(11) a8 galal)

Mull Hypothesis: D(LK) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.070425 0.0000
Test critical values: 1% level -4.339330

5% level -3.587527

10% level -3.229230

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LK 2)

Method: Least Squares

Date: 06M6/22 Time: 14:39

Sample (adjusted): 1994 2020

Included observations: 27 after adjustments

‘ariable Coefficient Std. Error t-Statistic Prob.
D{LK-1) -3.642260 0.451310 -3.070425 0.0000
D{LK-12,2) 1.552892 0.330249 4702187 0.0001
D{LKI(-2),2) 0.614325 061768 3797569 0.0010

C 0.451264 0116054 3.888385 0.0008
@TREMND{"19907) -0.023666 0006120 -3.867365 0.0008
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Mull Hypothesis: D{MF) has a unit root
Exogenous: Mone
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5 566066 0.0000
Test critical values: 1% level -2 647120

5% level -1.952810

10% level -1.610011

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(MNF,2)

Method: Least Squares

Date: 06M6/22 Time: 14:46

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments

Variable Coefficient Std. Errar t-Statistic Prob.

D{IMNF{-1)) -0.988537 0177601  -5.566066 0.0000

gz Akaill Aadlal) il Ap ) Las) 1 (13) galall

VAR Lag Order Selection Criteria
Endogenous variables: LGDP LEX LIM LK INF
Exogenous variables: C

Date: 05/31/22 Time: 20:55

Sample: 1990 2020

Included observations: 27

Lag LogL LR FPE AlC SC HQ

0 -111.2449 NA 0.003778 8.610733 8.850703 8.682088
1 -66.42888 69.71380 0.000904 7.142880 8582699 7.571013
2 -41.63495 29.38540 0.001136 7.158144 9.797812 7.943056
3 -13.92509 2257841 0.001762 6.957414 10.79693 8.099103
4 9275692 47.41422* 234e-05* 0.906895* 5.946261* 2.405363*

* indicates lag order selected by the criterion

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

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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.Akaike info criterion jlma cuua Lal) pUaly) <8 yaasi 1(14) Galall

Sample (adjusted): 1994 2020
Included observations: 27 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (A1C)
Dynamic regressors (4 lags, automatic): LEX LIM LK INF
Fixed regressors: C
Mumber of models evalulated: 2500
Selected Model: ARDL(3, 4, 4, 4, 3)
Yariable Coefficient Std. Error t-Statistic Prob*
LGDOP(-1) -3.777863 0480618  -7.860420 0.0014
LGDOP(-2) -2.807202 0340672  -8.533728 0.0010
LGDOP(-3) -0.760083 0154075  -4.933264 0.00749
LEX -0.008806 0.049020  -0.179645 0.8662
LEX(-1) 0.594183 0.089885 G.610484 0.0027
LEX(-2) 0180514 0.053025 3404290 0.0272
LEX(-3) -0.204146 0077473  -2.635077 0.05749
LEX(-4) -0.343816 0.045581 -7 545146 0.0017
LIM 1.528551 0180185 8483211 0.0011
LIM{-1) 0.395927 0.094461 4 191445 0.0138
LIM-2) 2.095117 0229908 9112864 0.0008
LIM{-3} 1.842840 0198781 9270720 0.0008
LIM{-4}) 2369332 02699490 8775618 0.00049
LK -0.340127 0194228  -1.751180 0.1548
LKE-1) -0.586134 0148424  -3.949059 0.0168
LK(-2) -1.788455 0201844  -8.860580 0.00049
LK(-2) -2.882105 0367310 -8.145994 0.0012
LK(-4) -3.375708 0.379393  -B.897645 0.00049
INF -01722689 0.020556  -B.380265 0.0011
IMF-1) -0.020232 0006859  -2.949857 0.0420
IMF[-2) -0.038581 0006847  -5.7a0528 0.0044
IMF[-3) -0.010716 0.005111 -2 096602 01041
c 5425625 0566758 9573088 0.0007
R-squared 0.995990 Wean dependent var 0.396091
Adjusted R-squared 0873835 35.0D. dependentvar 0324225
S.E. of regression 0.052345 Akaike info criterion -3 267766
Sum squared resid 0.0108960 Schwarz criterion -2.163905
Log likelihood G7.11434 Hannan-Cuinn criter. -2.939530
F-statistic 4515969 Durbin-Watson stat 2358911
Prob(F-statistic) 0.001033
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F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. [0y (1)
Asymptotic: n=1000
F-statistic 28.84571 10% 22 2.09
k 4 5% 256 249
2.5% 2.88 2.87
1% 3.29 4 37
Actual Sample Size 27 Finite Sample: n=35
10% 246 346
5% 2947 4088
1% 4093 5532
Finite Sample: n=30
10% 2525 356
5% 3.058 4223
1% 428 5.84
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ARDL Error Correction Regression
Dependent Variable: D(LGDOP)
Selected Model: ARDL(3, 4, 4, 4, 3)
Case 3: Unrestricted Constant and Mo Trend
Diate: 06322 Time: 15:28
Sample: 1990 2020
Included observations: 27
ECM Regression
Case 3: Unrestricted Constant and Mo Trend
Variable Coefficient Std. Error t-Statistic Prob.
C 5425625 0.291625 18.60430 0.0000
DILGDP{-1)) 3667295 0.230447 15.91385 0.0001
DILGDP{-2)) 0760093 0.093611 3.119734 0.0013
Di{LEX) -0.008806 0.025932  -0.339582 0.7513
DILEX{-1)) 03675449 0.042750 3.597611 0.0010
DiLEX(-2}) 0548063 0.043821 11.22604 0.0004
DiLEX(-3)) 0.343916 0.026050 13.20195 0.0002
LI 1.528551 0.087480 17 47306 0.0001
DiLIME=1)) -6.307289 0.339402 -18.58352 0.0000
DiLIM{-2)) -4 212172 0.230657  -18.26161 0.0001
DiLIME-3)) -2.369332 0133589  -17.73592 0.0001
D{LK) -0.340127 0.077582  -4.384087 0.0118
DiLK-1)) 8.156268 0.409891 19.89861 0.0000
DiLK-2)) G.367814 0.340370 18.70851 0.0000
DiLKI{-3)) 3.3757049 0178231 18.94004 0.0000
D{IMNF) -0.172269 0.009871 -17.45270 0.0001
D{IMF-1)) 0.050294 0.002930 16.87902 0.0001
D{INF(-2)) 0010716 0.002387 4439780 0.0109
CointEq(-1)* -8.445158 0.454043  -18.59993 0.0000

Jushall Jay) gﬁ Zagalll s :(17) é) alal)

Levels Equation
Case 3: Unrestricted Constant and Mo Trend

Variable Coefficient Std. Errar t-Statistic Prab.
LEX 0.025793 0.007907 3262270 0.0310
LIM 0974732 0.031185 31.25670 0.0000
LK -1.075472 0.053541 -20.08670 0.0000
IMF -0.028750 0.000762  -37.72033 0.0000

EC =LGDP - (0.0258*LEX + 0.9747*LIM -1.0755*LK -0.0287*IMNF )
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Heteroskedasticity Test: ARCH

F-statistic 0.455008 Prob. F(1,24)

Obs*R-squared 0.433754 Prob. Chi-Square(1) 0.4867

05064
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Breusch-Godfrey Serial Correlation LM Test:
F-statistic 1.207625 Prob. F(2,2) 0.4530
Obs*R-squared 14.76966 Prob. Chi-Square(2) 0.0006
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/31/22 Time: 23:47
Sample: 1994 2020
Included observations: 27
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
LGDP(-1) -0.204650 1.293214 -0.158249 0.8888
LGDP(-2) -0.310879 1.556886 -0.199680 0.8602
LGDP(-3) -0.048881 0.193891 -0.252106 0.8245
LEX -0.009060 0.077570 -0.116794 0.9177
LEX(-1) 0.033424 0.203372 0.164350 0.8846
LEX(-2) -0.002260 0.102104 -0.022136 0.9843
LEX(-3) -0.038921 0.160871 -0.241941 0.8314
LEX(-4) -0.035683 0.147244 -0.242342 0.8311
LIM 0.157062 0.637680 0.246302 0.8284
LIM(-1) -0.086014 0.325445 -0.264298 0.8163
LIM(-2) 0.161181 0.801481 0.178796 0.8746
LIM(-3) 0.138389 0.680417 0.203389 0.8576
LIM(-4) 0.144666 0.824616 0.175434 0.8769
LK 0.102215 0.355267 0.287712 0.8006
LK(-1) -0.010108 0.197634 -0.051143 0.9639
LK(-2) -0.240937 0.860321 -0.280055 0.8057
LK(-3) -0.307199 1.327186 -0.231467 0.8385
LK(-4) -0.336516 1.509322 -0.222958 0.8443
INF -0.017043 0.074411 -0.229045 0.8401
INF(-1) -0.000675 0.009205 -0.073287 0.9482
INF(-2) -0.001076 0.009718 -0.110680 0.9220
INF(-3) -0.006879 0.021688 -0.317169 0.7812
cC 0.484224 2192333 0.220871 0.8457
RESID(-1) -1.526712 3.616297 -0.422176 0.7140
RESID(-2) -0.700868 1.836085 -0.381719 0.7394
R-squared 0.547024 Mean dependentvar -6.57E-16
Adjusted R-squared -4.888682 S.D. dependentvar 0.020531
S.E. ofregression 0.049823 Akaike info criterion -3.911535
Sum squared resid 0.004965 Schwarzcriterion -2.711686
Log likelihood 77.80572 Hannan-Quinn criter. -3.554757
F-statistic 0.100635 Durbin-Watson stat 2.666054
Prob(F-statistic) 0.999282
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Series: Residuals
Sample 1994 2020

4- Observations 27
Mean -6.57e-16
31 Median 0.000996
Maximum 0.029835
Minimum -0.044535
2 Std. Dev. 0.020531
Skewness -0.251304
1 Kurtosis 2.315823
Jarque-Bera  0.810801
0 Probability 0.666710
-0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03
" stability test ' 7z 3galll cilaleal 408l 40N LG :(21) A8 Galall
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