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Abstract

This study aims to analyse the impact of Algerian dinar exchange rate fluctuations on foreign trade
over the period (1990-2022), using the autoregressive distributed lag (ARDL) methodology. The bounds
test results revealed a long-run cointegration relationship between the exchange rate and exports, and
between the exchange rate and imports. In the short run, the exchange rate showed a positive and
significant effect on exports, and a negative and significant effect on imports in the lagged period. In the
long run, however, the exchange rate's effect was positive but statistically insignificant on both variables,
while GDP exerted a significant and strong effect, particularly on imports. These findings confirm the
limited effectiveness of exchange rate policy in correcting Algeria’s trade balance imbalances in the long

run, due to the nature of oil-dependent exports and the structure of essential imports.

Keywords: Exchange rate; Foreign trade; Exports; Imports; ARDL Model; Algeria.
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FMI : Fond Monétaire International
M: Importation
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TCH: Taux de change
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el
A L) LA gl (03-02) a8y Jgaad
Augmented Dickey Fuller
variable level prob les diff Prob Result
TCH -3.4763 0.064 -3.8845 0.025 1(2)
M -0.8136 0.8016 -3.9103 0.0054 1(2)
PIB -0.347 0.9067 -4.8231 0.0005 1(2)
X -1.361 0.5884 -4.797 0.0005 1(2)
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& o3l Jawe Gua (X). chalall e (PIB) Jlay) Asal) m3lilly (TCH) Gipeal) o (10 IS
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P gl g2 il glad) cfyid
2 2 4 Z dgail)
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IS5 (M) gl i) (s 45)55 A8ke 3gmg ushal) o) ol o 2 ghal) Ja¥) (8 ABal) dipa -2
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leal) Sua i chball (Alaa) i
Gl
3.110 +9.770 0.530 12.350 1990
4.670 +7.770 0.470 11.970 1991
3.210 +8.300 0.530 10.980 1992
2.420 +7.990 0.530 9.880 1993
-0.260 +9.150 0.280 8.610 1994
0.160 +10.100 0.530 9.730 1995
4.130 +9.090 0.570 12.650 1996
5.690 +8.130 0.640 13.180 1997
1.510 8.630 0.370 9.770 1998
3.360 8.960 0.410 11.910 1999
12.300 9.350 0.590 21.060 2000
9.610 9.480 0.560 18.530 2001
6.708 12.011 0.610 18.109 2002
11.143 13.322 0.472 23.993 2003
14.270 17.950 0.670 31.550 2004
26.480 19.850 0.740 45.590 2005
34.060 20.680 1.130 53.610 2006
34.240 26.350 0.980 59.610 2007
40.596 37.993 1.395 77.194 2008
7.784 37.402 0.771 44.415 2009
18.205 38.885 0.969 56.121 2010
25.961 46.927 1.227 71.661 2011
20.167 51.569 1.153 70.583 2012
9.880 54.987 1.051 63.816 2013
0.459 59.670 1.667 58.462 2014
-18.083 52.649 1.485 33.081 2015
-20.128 49.437 1.391 27.918 2016
-14.412 48.981 1.367 33.202 2017
7.427 48.573 2.249 38.897 2018

-9.309 44.632 2.079 33.244 2019
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13.615
1.171
26.850

35.547
37.466
38.868

1.916
4.579
5.980

20.016
34.058
59.738

2020
2021
2022

-https://www.bank-of-algeria.dz/Ar :a8se (e Glegdaall e ¢ Jhall el : uaall

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

Sum

Sum Sg.AE')ev.

"Observations

i piiall uilasy) itish :(03) by galall

EXCH |

27.28694
20.68000
59.67000
7.770000
18.10422
0.286361
1.476646

3.641849
0.161876

900.4690
104388.41

33

74.93515
73.28000
141.9900
8.960000
32.74331
0.059764
2762149

0.097433
0.952451

2472.860
34307.98

33

. - - S

125.4800
123.0800
238.9400
41.76000
71.29441
0.141060
1.395798

3.647954
0.161383

4140.840
162652.6

33

X

3470855 |

32.22000
78.58900
8.890000
21.99970
0.493482
1.912178

2.966498
0.226899

1145.382
15487.57

33
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Augmented Dickey-Fuller Unit Root Test on D(PIB)

Null Hypathesis: D(PIB) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Null Hypothesis: D(M) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic ~ Prob.*

f-Statistic ~ Prob?

Augmented Dickey-Fuller test statistic -4.826196  0.0005
Test critical values: 1% level -3.661661

5% level -2.960411

10% level -2.619160

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

Augmented Dickey-Fuller test statistic -3.910394  0.0054
Test critical values: 1% level -3.661661

5% level -2.960411

10% level -2.619160

Null Hypothesis: M has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Null Hypothesis: PIB has a unit root
Exogenous: Constant
Laq Length: 0 (Automatic - based on SIC, maxlag=8)

-Statistic Prob.* iStatistic ~ Prob.*
Augmented DickepFuller test statsic 0813605 0g0dp | AamenedDlce}Fuerlestallsic Ll R
—~ : Testcrficalvalues: 1% level -3663730
Test critical values: 1% level -3.663730 508 el 29710
% level 295710 10%evel 2617434
10%level 261744

*MacKinnon (1996) one-sided p-values.
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Augmented Dickey-Fuller Unit Root Test on EXCH Null Hypothesis: DEXCH) has a unitroot
Null Hypothesis: EXCH has a unit root Exogenous: Constant '7'“93’ Trend
Exogenous: Constant, Linear Trend Lag Length: 0 (Automatic- based on SIC, maxlag=8)

Lag Length: 7 (Automatic - based on SIC, maxlag=8)

tStatistic ~ Prob.*

i-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -3884573  0.0250

Augmented Dickey-Fuller test staistic -3476342 00640 Test critical values: 1% level 4284580
Test critical values: 1% level -4.374307 5% level 23562882

5% lvel SR 10% eve 3216267

10% level -3.238054
“MacKinnon (1996) one-sided pvalues. *WacKinnon (1996) one-sided p-values.
Null Hypothesis: X has a unit oot Augmented Dickey-Fuller Unit Root Test on D(X)
Exogenous: Constant Null Hypothesis: D(X) has a unit root
Lag Length: 0 (Automatic- based on SIC, maxag=4) Exogenous; Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=8)

tStatistic ~ Prob.!

t-Statistc ~~ Prob.*

AugeredDice} e e st LSS O30 mente DiceyFullertest s AT9T090 00005
Testrcalvalugs. 1% level 3053730 Testorticalvaues, 1% level 23661661

Sblevel 2857110 9% evel 2960411

10% level 2617434 10% level -2.619160
*Markinnnn (100R) ana-cided naaliiae *MacKinnon (1996) one-sided p-values.
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bound test agaall Laa) akaik _laal
= Bounds Test Akaike Information Criteria (top 20 models)
Null hypothesis: No levels relationship 5.48
Number of cointegrating variables: 2
Trend type: Rest. constant (Case 2)
Sample size: 31 5.44 !
i
Test Statistic Value }
F-statistic 17.065261 5.40 i
|
I
i
= Bounds Critical Values i
5.36 |
|
10% 5% 1% i
5.32 |
SampleSize  1(0) [CERERC) O] (1) i
1 i
30 2915 3695 3538 4428 5.155 6.265 5.28 | ] ]
35 2845 3623 3478 4335 4948 6028 | =00 @ T s s o e et on e eh cen cus Zub @m» Geh Gb SEM Gun oub Gme Sme. Sen
Asymptotic 2630 3350 | 3100 3870 | 4130 5000 S % o~ S R B S |
A AN AN AN AN NeSrd oMo
*1(0) and I(1) are respectively the stationary and non-stationary bounds. dFF ST ITITITIIITI T I ITIIITIITIT
2 oo o cooboooo
@€ = 3 € & € & £ £ &
< < < < S << << <<
g o o e “o - o
uah.\l\ u.«ula ?Jﬁ Jl.ua\ u.l.uhl\ &JJ.J‘ Jh.\;\
o g ~ 5 g

Series: Residuals

Sample 1992 202
Observations 31

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

Mean -257e-14
Median 0.060889

Madmum 4878871

F-statistic 5.665757 Prob. F(6,24) 0.0009 o g
Obs*R-squared 18.17121 Prob. Chi-Square(6) 0.0058 : s Q152

Kurtosis 2959869

Scaled explained 8§ 10.67284 Prob. Chi-Square(5) 0.0990 1.

0 Jrquedera 0130189
7 6 5 4 3 2 101 2 3 45

Probabiity  0.936989
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation atup to 2 lags

(ooual ) LAl

Ramsey RESET Test
Equation: UNTITLED
Omitted Variables: Squares of fitted values

Specification: X X(-1) PIB PIB(-1) EXCH IiXCH(-1) EXCH(-2)C

F-statistic
Obs*R-squared

0.295839 Prob. F(2,22)
0.811892 Prob. Chi-Square(2)

Value df Probability
0.7468 t-statigtig: 0.691275 23 0.4963
0.6663 F-statistic 0.477862 (1,23) 0.4963
R Likelihood ratio 0.637475 1 0.4246

Uail) zraaal Jalaag Ja¥) §ymad d8Mlal)

Dependent Variable: D(X)

Method: ARDL

Date: 06/16/26 Time: 20:29

Sample: 1992 2022

Included observations: 31

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): EXCH PIB
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 100

Selected model: ARDL(1,2,1)

Variable Coefficient Std. Error t-Statistic Prob.
XE-1)* -0.228663 0.068997  -3.314073 0.0029
EXCH(-1) 0.045007 0.032204 1.397566 0.1750
PIB(-1) 0.020260 0.025034 0.809280 0.4263
Cc -1.152157 2128197  -0.541377 0.5932
D(EXCH) 0571113 0.156085 3.658986 0.0012
D(EXCH(-1)) -0.328009 0.127099  -2.580735 0.0164
D(PIB) 0.673743 0.040120 16.79323 0.0000
R-squared 0.951150 Mean dependentvar 1.718645
Adjusted R-squared 0.938937 S.D. dependentvar 11.98970
S.E. of regression 2962768 Akaike info criterion 5.205804
Sum squared resid 210.6718 Schwarz criterion 5.529608
Log likelihood -73.68997 Hannan-Quinn criter. 5.311356
F-statistic 77.88256 Durbin-Watson stat 2165839

Prob(F-statistic) 0.000000

* p-values are incompatible with t-bounds distribution.

bl il jlas)

Breusch-Godirey Serial Correlation LI Test
Null hypothesis: No seial corelation atupto 21ags

F-stafisfic
Obs'R-squared

2705239 Prob. F215)
1687418 Prob. Chi-Square(2)

00093
00214

Ja¥tt dlighs d8al)

= Error Correction

Dependent Variable: D(X)
Method: ARDL

Date: 06/16/26 Time: 20:29
Sample: 1992 2022

Included observations: 31
Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): EXCH PIB

Deterministics: Restricted constant and no trend (Case
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 100

Selected model: ARDL(1,2,1)

2)

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.228663 0.026094  -8.763200 0.0000
D(EXCH) 0571113 0.118121 4.834975 0.0000
D(EXCH(-1)) -0.328009 0.104874  -3.127651 0.0042
D(PIB) 0.673743 0.032791 20.54676 0.0000
R-squared 0.951150 Mean dependentvar 1.718645
Adjusted R-squared 0.945722 S.D. dependentvar 11.98970
S.E. of regression 2793324 Akaike info criterion 5.012256
Sum squared resid 210.6718 Schwarz criterion 5.197287
Log likelihood -73.68997 Hannan-Quinn criter. 5.072571
F-statistic 175.2357 Durbin-Watson stat 2.165839
Prob(F-statistic) 0.000000
* p-values are incompatible with t-Bounds distribution.
o - o & . . - wol o, < w
: (u\@bﬁ\) P zA gadl) clyludidl) : (06) ady ( salal)
-
AN ol ) Las)
7
Series: Residuals
6 Sample 1994 2022
Observations 29
S
Mean 7.70e-15
4 Median -0.123124
3 Maximum 1.687601
Minimum -2.148311
2 Std. Dev. 1.130958
Skewness -0.192318
 § Kurtosis 1.962681
o] Jarque-Bera 1.478969
25 -20 -15 -10 -05 00 05 1.0 15 20 RSBy  DaiTsE

Okl uilad pae L)

Heteroskedasticity Test Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic
0bs"R-squared
Scaled explained 83

1569645 Prob. F(11,17)
1461260 Prob. Chi-Square(11)
2417029  Prob. Chi-Square(11)

01954
02009
09964

(el 3 A

Ramsey RESET Test
Equation: UNTITLED
Omitted Variables: Squares of fitted values

Specification: M M(-1) M(-2) M(-3) EXCH EXCH(-1) EXCH(-2) PIB PIB(-1)

PIB(-2)C
Value df Probability
t-statistic 1.715184 19 0.1026
F-statistic 2.941857 (1,19) 0.1026
Likelihood ratio 4318714 1 0.0377

Uadl) praaal Jalzag Ja¥) Byuad d8al)

a9 Al dilal)
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= Eror Comecnon

= Conditional Error Correction

D enmenderd Variabie o)
~re

Aremnod Dependent Variable: D(M)
= e SR oo Dato: 05118136 Time: 20:43
Bamoie 1oR4 20 ate: ime: 20:
i Sample: 1994 2022
Included observations: 29
- - Dependent lags: 4 (Automatic)
AUBOITVERC ASG BNOM (OO RROrE (4 s ASge s EXNCHe P < 5 .
Ot Tnisios | UMISSMMed CONslant and e siited Wend (Case 4) Detarminsica: Unfesticiad consiant and resthcied end (Case 4)
e e vy aRemon (AN Model selection method: Akaike info criterion (AIC)
- WO SF FRSSHS Swaianee. rad Number of models evaluated: 100
wlecied modet ARDLIZ. 2 .4) Selected model: ARDL(2,2,4)
Vanatee e et B Earor V- Shobe e ot Variable Coefficient ~ Std. Error  t-Statistic  Prob.
COWITEG” 0 S7H000 S SEIXIO S O784TA e M1 -0.675986  0.205084 -3.296142  0.0043
O - 950 O 40024 S 244008 Sosoz EXCH(-1) 0.064976  0.089444 0726447  0.4774
T O ITRe S orseer O 040 PIB(-1) 0272158 0068507  3.972691  0.0010
[ O FIS00 SOrTFRIV © 006> @TREND -0.993868  0.499319  -1.990446  0.0629
0 134020 S OVeRIS O D000 D(M(-1)) 0400124 0202990 1971146  0.0652
o 2V2uv0 O OABOD Y 000 D(EXCH) 192883 0.118511  -1.627547  0.1220
O CPA500 O 0216 © DO YD D(EXCH(-1)) -0235983  0.109179 2161423  0.0452
O OBann ©OTORed oo D(PIB) 0134029 0.032544 4118453  0.0007
O 193209 O BOTASD O VARO D(PIB(-1)) -0.212896  0.064931 -3.278786  0.0044
D(PIB(-2)) -0.096598  0.033569 -2.877599  0.0104
B T ——_— 1 OBATES D(PIB(-3) 0.054351 0025577 2124993  0.0485
- O APCAYY MO CePENINNT winr - OO C 0196109 2649607  0.074015  0.9419
U O e e s sian T IRBNGE  Anashe WA CrarRor 3 SGOeon
TS B PeIreD 10 8sd A5 B1N0S  Holvears CrRenon 4 ORYRIS R-squared 0.922055 Mean dependentvar 1.064759
LD SNt B8 0026  PABNABH s Greled 3 00T%0F Adjusted R-squared 0.871620  S.D. dependentvar 4.050912
sttt 2O S7I00 Dursin-Wotsomn sist 2400713 SE. of regression 1.451447  Akaike info criterion 3.876502
T OO S LABeC) 0 GOGO00 Sum squared resid 3581385 Schwarz criterion 4.442280
Log likelihood -4420928 Hannan-Quinn criter. 4.053697
I e e L e N e EStalolC 1825208 Plrbin:Watsonistat 24981013

BOUND TEST agaall jLas) AKAIK L)

Akaike Information Criteria (top 20 models) = Bounds Test
4.050 Y 1 7 Null hypothesis: No levels relationship
T E &g Number of cointegrating variables: 1
4.025 - | AL B Trend type: Rest. trend (Case 4)
¥ Fld E g Sample size: 29
4.000 s | —— =
7 i 1Y E T Test Statistic value
o ! R K
3.975 , S i i i F-statistic 7.851417
I il ok | I | 4 H Lo
3,950 | i ! E { i ; i i |
1 FlE 3 ! 1< E kL = Bounds Critical Values
3,925 1 ! | | | | | | | | |
o ol s | | i it | | b==ti-1=l
ok [d o I ! i E R
1 | ! | | ]
; | | | |
3.900 {1 i | i i ! AR b E 10% 5% 1%
| K i i
| EllE i IR I2 i
8875 (il bl S g LR S et Bl A b AL sample Size  1(0) 1o | o 1)

S S SSARISdNTEREaEaAaTIaaN
NN M NN@GN M T AN N N6 m N .

I W il L B, e B L 30 4427 4957 5.377 5963 7.593 8.350
goeggsosssggsssosooosggS Asymptotic  4.050 4.490 4.680 5.150 6.100 6730
22828228222 e2eeegeeee
— - - - R R *1(0) and I(1) are the stationary and i bounds



