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Abstract

This study examines the impact of exchange rate fluctuations on the Algerian
trade balance within the framework of the dinar devaluation policy adopted in
Algeria. It takes into account the structural characteristics of the foreign trade
sector, which is heavily reliant on hydrocarbon exports, predominantly
denominated in US dollars. The empirical analysis is based on the cointegration
approach to explore the long-run relationship between the US dollar/Algerian
dinar exchange rate and the trade balance. In addition, the Autoregressive

Distributed Lag (ARDL) model is employed to estimate this relationship.

The findings indicate the existence of a long-run equilibrium relationship between
the exchange rate and the trade balance in Algeria. However, the impact of
exchange rate fluctuations remains relatively limited compared to the effects of
economic growth and trade openness. These results reflect the hydrocarbon-
dependent structure of the Algerian economy and highlight the necessity of

diversifying the production base to enhance the trade balance.

Keywords: Exchange rate, Trade balance, Algerian economy, Cointegration, ARDL model
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501-502
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4 Régis Bourbonnais, << Econométrie — Manuel Et Exercices Corrigés >> , Deuxiéme Edition : Dunod , Paris
Année 1998 ,P226.
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3 Hatice Pehlivan Jenkins and salih Turan Katircioglu , The Bounds Test Approach for Coitegration and Causality
between Financial Development , International Trade and Economic Growth : The Case of Cypurs , Journal Applied
Economics , Routledge , Volume 42 issue 13, 2010, p 1706.
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Variable Coefficient Std. Error t-Statistic  Prob.*
BCPIB(-1) 0.311699 0.119298 2612771 0.0215
CHA -0.001821 0.001323 -1.376942 0.1918
CHA(-1) 0.004401 0.001211 3.633249 0.0030
INF -0.005717 0.003224  -1.773060 0.0996
INF(-1) -0.014830 0.003557 -4.169450 0.0011
MXPIB 0.624643 0.203234 3.073514 0.0089
TPIB 0.529903 0.081148 6.530046 0.0000
TPIB(-1) 0.242574 0.091725 2.644574 0.0202
TPIB(-2) 0.292987 0.093553 3.131759 0.0079
c -0.584238 0.180352 -3.239438 0.0065
R-squared 0.971339 Mean dependent var 0.050857
Adjusted R-squared 0.951497 S.D. dependent var 0.115677
S.E. of regression 0.025476 Akaike info criterion -4.203128
Sum squared resid 0.008437 Schwarz criterion -3.709435
Log likelihood 58.33598 Hannan-Quinn criter. -4.078966
F-statistic 48.95286 Durbin-Watson stat 1.888753

Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model
selection.
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Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
D(CHA) -0.001821 0.001323 -1.376942 0.1918
D(INF) -0.005717 0.003224  -1.773060 0.0996
D(MXPIB) 0.624643 0.203234 3.073514 0.0089
D(TPIB) 0.529903 0.081148 6.530046 0.0000
D(TPIB(-1)) -0.292987 0.093553 -3.131759 0.0079
CointEq(-1) -0.688301 0.119298 -5.769583 0.0001

Cointeq = BCPIB - (0.0037*CHA -0.0299*INF + 0.9075*MXPIB + 1.5480
*TPIB -0.8488 )

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
CHA 0.003748 0.001165 3.217931 0.0087
INF -0.029852 0.006166 -4.841320 0.0003
MXPIB 0.907514 0.256768 3.534372 0.0037
TPIB 1.547962 0.255660 6.054763 0.0000
C -0.848812 0.241172  -3.519531 0.0038
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Augmented Dickey-Fuller Unit Root Test on D(BCPIB)

Null Hypothesis: D(BCPIB) has a unit root Exogenous:
None
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.439802 0.0001
Test critical values: 1% level -2.669359

5% level -1.956406

10% level -1.608495

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BCPIB,2) Method:
Least Squares

Date: 09/12/25 Time: 17:47 Sample
(adjusted): 2002 2024

Included observations: 23 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(BCPIB(-1)) -0.933321 0.210217 -4.439802 0.0002
R-squared 0.472509 Mean dependent var 0.001035
Adjusted R-squared 0.472509 S.D. dependent var 0.096652
S.E. of regression 0.070197  Akaike info criterion -2.432511
Sum squared resid 0.108408 Schwarz criterion -2.383142
Log likelihood 28.97388 Hannan-Quinn criter. -2.420095
Durbin-Watson stat 2.001884

Augmented Dickey-Fuller Unit Root Test on D(CHA)

Null Hypothesis: D(CHA) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=>5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.154267 0.0030
Test critical values: 1% level -2.669359

5% level -1.956406

10% level -1.608495

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

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

Method: Least Squares

Date: 09/12/25 Time: 17:43

Sample (adjusted): 2002 2024

Included observations: 23 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(CHA(-1)) -0.622373 0.197312  -3.154267 0.0046
R-squared 0.311030 Mean dependent var -0.164974
Adjusted R-squared 0.311030 S.D. dependent var 7.167447
S.E. of regression 5.949285 Akaike info criterion 6.446924
Sum squared resid 778.6677 Schwarz criterion 6.496293
Log likelihood -73.13962  Hannan-Quinn criter. 6.459340
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Durbin-Watson stat 2.009934

Augmented Dickey-Fuller Unit Root Test on INF

Null Hypothesis: INF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=5)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.183919 0.0162
Test critical values: 1% level -4.416345
5% level -3.622033
10% level -3.248592
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF)
Method: Least Squares
Date: 09/12/25 Time: 17:48
Sample (adjusted): 2002 2024
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
INF(-1) -1.150221 0.274915  -4.183919 0.0005
D(INF(-1)) 0.414099 0.223090 1.856201 0.0790
C 2.789739 1.112311 2.508057 0.0214
@TREND("2000") 0.182472 0.078162 2.334525 0.0307
R-squared 0.494608 Mean dependent var -0.006691
Adjusted R-squared 0.414810 S.D. dependent var 2.626738
S.E. of regression 2.009395 Akaike info criterion 4.390315
Sum squared resid 76.71571  Schwarz criterion 4.587793
Log likelihood -46.48863 Hannan-Quinn criter. 4.439980
F-statistic 6.198200 Durbin-Watson stat 1.952219
Prob(F-statistic) 0.004067
Augmented Dickey-Fuller Unit Root Test on TPIB
Null Hypothesis: TPIB has a unit root Exogenous:
Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=5)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.380484 0.0024
Test critical values: 1% level -3.752946
5% level -2.998064
10% level -2.638752
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TPIB)
Method: Least Squares Date:
09/12/25 Time: 17:52
Sample (adjusted): 2002 2024
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
TPIB(-1) -1.255017 0.286502 -4.380484 0.0003
D(TPIB(-1)) 0.320705 0.195558 1.639949 0.1167
C 0.129165 0.035564 3.631927 0.0017
R-squared 0.532618 Mean dependent var 0.001109
Adjusted R-squared 0.485880 S.D. dependent var 0.129181
S.E. of regression 0.092626 Akaike info criterion - 1.799389
Sum squared resid 0.171591  Schwarz criterion - 1.651281
Log likelihood 23.69297 Hannan-Quinn criter. - 1.762140
F-statistic 11.39580  Durbin-Watson stat 1.898599
Prob(F-statistic) 0.000497
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Augmented Dickey-Fuller Unit Root Test on D(MXPIB)

Null Hypothesis: D(MXPIB) has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.316057 0.0001
Test critical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(MXPIB,2)
Method: Least Squares
Date: 09/12/25 Time: 17:51
Sample (adjusted): 2002 2024
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(MXPIB(-1)) -0.907112 0.210171 -4.316057 0.0003
R-squared 0.458457 Mean dependent var 0.000570
Adjusted R-squared 0.458457 S.D. dependent var 0.061308
S.E. of regression 0.045116  Akaike info criterion -3.316650
Sum squared resid 0.044780 Schwarz criterion -3.267281
Log likelihood 39.14148 Hannan-Quinn criter. -3.304234
Durbin-Watson stat 1.873204
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Phillips-Perron Unit Root Test on D(BCPIB)

Null Hypothesis: D(BCPIB) has a unit root Exogenous:
None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.430921 0.0001
Test critical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.004713
HAC corrected variance (Bartlett kernel) 0.004267
Phillips-Perron Test Equation
Dependent Variable: D(BCPIB,2)
Method: Least Squares
Date: 09/14/25 Time: 17:58 Sample
(adjusted): 2002 2024
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BCPIB(-1)) -0.933321 0.210217  -4.439802 0.0002
R-squared 0.472509 Mean dependent var 0.001035
Adjusted R-squared 0.472509 S.D. dependent var 0.096652
S.E. of regression 0.070197 Akaike info criterion -2.432511
Sum squared resid 0.108408 Schwarz criterion -2.383142
Log likelihood 28.97388 Hannan-Quinn criter. -2.420095

Durbin-Watson stat 2.001884
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Phillips-Perron Unit Root Test on D(CHA)

Null Hypothesis: D(CHA) has a unit root Exogenous:
None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.103057 0.0034
Test critical values: 1% level -2.669359

5% level -1.956406

10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 33.85513
HAC corrected variance (Bartlett kernel) 31.12519
Phillips-Perron Test Equation
Dependent Variable: D(CHA,2)
Method: Least Squares
Date: 09/14/25 Time: 18:00 Sample
(adjusted): 2002 2024
Included observations: 23 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(CHA(-1)) -0.622373 0.197312  -3.154267 0.0046

R-squared 0.311030 Mean dependent var -0.164974
Adjusted R-squared 0.311030 S.D. dependent var 7.167449
S.E. of regression 5.949286 Akaike info criterion 6.446924
Sum squared resid 778.6680  Schwarz criterion 6.496293
Log likelihood -73.13963  Hannan-Quinn criter. 6.459340

Durbin-Watson stat 2.009934
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Phillips-Perron Unit Root Test on INF

Null Hypothesis: INF has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.552659 0.0151
Test critical values: 1% level -3.737853

5% level -2.991878

10% level -2.635542

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

Residual variance (no correction) 4.359544
HAC corrected variance (Bartlett kernel) 3.514991

Phillips-Perron Test Equation

Dependent Variable: D(INF)

Method: Least Squares

Date: 09/14/25 Time: 18:03

Sample (adjusted): 2001 2024

Included observations: 24 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

INF(-1) -0.671300 0.186237  -3.604546 0.0016

C 3.146153 0.941422 3.341917 0.0030

R-squared 0.371298 Mean dependent var 0.156088

Adjusted R-squared 0.342721 S.D. dependent var 2.689924

S.E. of regression 2.180795 Akaike info criterion 4.476911

Sum squared resid 104.6291 Schwarz criterion 4.575082

Log likelihood -51.72294  Hannan-Quinn criter. 4.502956

F-statistic 12.99275 Durbin-Watson stat 1.746563
Prob(F-statistic) 0.001574
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Phillips-Perron Unit Root Test on TPIB

Null Hypothesis: TPIB has a unit root
Exogenous: Constant
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.165422 0.0004
Test critical values: 1% level -3.737853

5% level -2.991878

10% level -2.635542

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

Residual variance (no correction) 0.008378
HAC corrected variance (Bartlett kernel) 0.005438

Phillips-Perron Test Equation

Dependent Variable: D(TPIB)

Method: Least Squares

Date: 09/14/25 Time: 18:09

Sample (adjusted): 2001 2024

Included observations: 24 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
TPIB(-1) -0.995474 0.200327  -4.969236 0.0001
C 0.097029 0.028957 3.350788 0.0029
R-squared 0.528840 Mean dependent var -0.009283
Adjusted R-squared 0.507424  S.D. dependent var 0.136214
S.E. of regression 0.095600  Akaike info criterion -1.777636
Sum squared resid 0.201065  Schwarz criterion -1.679465
Log likelihood 23.33163  Hannan-Quinn criter. -1.751591
F-statistic 24.69331 Durbin-Watson stat 1.831304
Prob(F-statistic) 0.000057
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Phillips-Perron Unit Root Test on D(MXPIB)

Null Hypothesis: D(MXPIB) has a unit root

Exogenous: None

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.327266 0.0001
Test critical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.001947
HAC corrected variance (Bartlett kernel) 0.002043
Phillips-Perron Test Equation
Dependent Variable: D(MXPIB,2)
Method: Least Squares
Date: 09/14/25 Time: 18:11
Sample (adjusted): 2002 2024
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(MXPIB(-1)) -0.907112 0.210171  -4.316057 0.0003
R-squared 0.458457 Mean dependent var 0.000570
Adjusted R-squared 0.458457 S.D. dependent var 0.061308
S.E. of regression 0.045116  Akaike info criterion -3.316650
Sum squared resid 0.044780  Schwarz criterion -3.267281
Log likelihood 39.14148  Hannan-Quinn criter. -3.304234
Durbin-Watson stat 1.873204
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Dependent Variable: BCPIB

Method: ARDL

Date: 09/14/25 Time: 17:03

Sample (adjusted): 2002 2024

Included observations: 23 after adjustments

Maximum dependent lags: 3 (Automatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): CHA INF MXPIB TPIB
Fixed regressors: C

Number of models evalulated: 768

Selected Model: ARDL(1, 1, 1,0, 2)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic ~ Prob.*
BCPIB(-1) 0.311699 0.119298 2.612771 0.0215
CHA -0.001821 0.001323  -1.376942 0.1918
CHA(-1) 0.004401 0.001211 3.633249 0.0030
INF -0.005717 0.003224  -1.773060 0.0996
INF(-1) -0.014830 0.003557  -4.169450 0.0011
MXPIB 0.624643 0.203234 3.073514 0.0089
TPIB 0.529903 0.081148 6.530046 0.0000
TPIB(-1) 0.242574 0.091725 2.644574 0.0202
TPIB(-2) 0.292987 0.093553 3.131759 0.0079
C -0.584238 0.180352  -3.239438 0.0065
R-squared 0.971339 Mean dependent var 0.050857
Adjusted R-squared 0.951497 S.D. dependent var 0.115677
S.E. of regression 0.025476  Akaike info criterion -4.203128
Sum squared resid 0.008437 Schwarz criterion -3.709435
Log likelihood 58.33598 Hannan-Quinn criter. -4.078966
F-statistic 48.95286 Durbin-Watson stat 1.888753

Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model
selection.
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ARDL Bounds Test

Date: 09/14/25 Time: 17:13

Sample: 2002 2024

Included observations: 23
Null Hypothesis: No long-run relationships exist

Test Statistic Value k
F-statistic 4.981661 4
Critical Value Bounds
Significance 10 Bound 11 Bound
10% 245 3.52
5% 2.86 4.01
2.5% 3.25 4.49
1% 3.74 5.06
Test Equation:
Dependent Variable: D(BCPIB)
Method: Least Squares
Date: 09/14/25 Time: 17:13
Sample: 2002 2024
Included observations: 23
Variable Coefficient Std. Error  t-Statistic Prob.
D(CHA) -0.003207 0.001626 -1.972316 0.0702
D(INF) 0.012102 0.004754  2.545387 0.0244
D(TPIB) 0.657827 0.096699 6.802826 0.0000
D(TPIB(-1)) -0.233829 0.124222 -1.882344 0.0824
C -0.111948 0.221817 -0.504686 0.6222
CHA(-1) 0.000643 0.000986 0.652414 0.5255
INF -0.015858 0.005673 -2.795327 0.0152
MXPIB(-1) 0.080427 0.241357  0.333230 0.7443
TPIB(-1) 1.067306 0.262049 4.072929 0.0013
BCPIB(-1) -0.526934 0.148540 -3.547429 0.0036
R-squared 0.866139 Mean dependent var -0.006570
Adjusted R-square 0.773466 S.D. dependent var 0.070036
S.E. of regression 0.033334 Akaike info criterion -3.665449
Sum squared resid 0.014445 Schwarz criterion -3.171756
Log likelihood 52.15266 Hannan-Quinn criter. -3.541286
F-statistic 9.346177 Durbin-Watson stat 2.018331
Prob(F-statistic) 0.000228
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ARDL Cointegrating And Long Run Form Dependent

Variable: BCPIB

Selected Model: ARDL(1,1, 1,0, 2)
Date: 09/14/25 Time: 17:15 Sample:
2000 2024

Included observations: 23

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
D(CHA) -0.001821 0.001323  -1.376942 0.1918
D(INF) -0.005717 0.003224  -1.773060 0.0996
D(MXPIB) 0.624643 0.203234 3.073514 0.0089
D(TPIB) 0.529903 0.081148 6.530046 0.0000
D(TPIB(-1)) -0.292987 0.093553  -3.131759 0.0079
CointEq(-1) -0.688301 0.119298  -5.769583 0.0001

Cointeq = BCPIB - (0.0037*CHA -0.0299*INF + 0.9075*MXPIB + 1.5480

*TPIB -0.8488 )

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
CHA 0.003748 0.001165 3.217931 0.0067
INF -0.029852 0.006166  -4.841320 0.0003
MXPIB 0.907514 0.256768 3.534372 0.0037
TPIB 1.547962 0.255660 6.054763 0.0000
C -0.848812 0.241172  -3.519531 0.0038
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