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Summary:

This study aims to analyze the impact of the public budget on foreign
trade in Algeria during the period (1990-2023), using ARDL models. Two
econometric models were constructed: the first to measure the effect of public
expenditures and public revenues on exports (as the dependent variable), and the
second to measure the effect of public expenditures and public revenues on
imports (as the dependent variable). After verifying the stationarity of the time
series using the unit root test, the optimal lag length in each model was
determined using the Akaike and HQ criteria. The short-term estimation results
showed a significant relationship between public expenditures and exports in the
first model, and between public revenues and imports in the second model. The
study also indicated a rapid correction of deviations in both models through
negative error correction terms. In the long term, the results showed a significant
relationship between public revenues and exports in the first model, and between
public expenditures and imports in the second model. The stability of both

models was confirmed through structural break tests and other diagnostics,
reflecting the reliability of the obtained results.

Keywords: Public budget, foreign trade, public expenditures, public revenues,
ARDL.
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1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

pe

136,5
212,1
420,131
476,627
566,329
759,617
724,609
845,1
876
961,7
1178,1
1321
1550,6
1690,2
1891,8
2052
2453
3092,7
5190,5
3676
3492,9
5790,1
6339,3
5957,5
5738,4
5103,1
7297,5
7282,7
7899,1
7725,5
6902,9
7436,1
9660
11721,5

pr

152,5
248,9
311,864
313,949
477,181
611,731
825,157
926,6
774,6
946,7
1578,1
1489,9
1603
1974,4
2229,7
3082,6
3639,8
3688,5
4191
4246,3
4466,9
5853,6
7058,1
6024,1
6995,7
7656,3
5110,1
6047,9
6826,9
6601,6
5640,9
6597,5
9467,3
10718,1

Gadkall 4aild
(2023-1990) 358 A ihall dahall e johi i1 (galall

ex
15,549
233,594
249,018
239,566
324,33
498,458
740,813
791,7742
588,8755
840,5246
1657,2057
1480,3261
1501,1849
1902,0559
2337,4424
3431,5452
3979,0099
4214,1537
5095,0364
3347,6351
4333,6057
5374,1421
5687,3799
5217,1176
255,0792
3537,1813
3277,7253
3928,2876
4889,2779
4275,39845
2781,63
5219,99
9304,39
7548,48

87,03
139,25
188,62
205,05
339,23

513,202
498,32
501,577
552,36
610,68
690,43
764,87
957,04
1047,44
1314,39
1493,64
1558,55
1916,83
2572,03
2854,81
3011,81
3442,51
3907,07
4368,54
4719,72
5193,46
5154,78
5111,3
5402,33
5551,29
4492,53
5053,6
5503,29
5820,5

bs

16

36,8
-108,267
-162,678
-89,148
-147,886
100,548
81,5
-101,4
-15

400
168,9
52,4
284,2
337,9
1030,6
1186,8
595,8
-999,5
570,3
974
63,5
718,8
66,6
1257,3
2553,2
-2187,4
-1234,8
-1072,2
-1123,9
-1262
-838,6
-192,7
-1003,4

nx
-71,481
94,344
60,398
34,516
-14,9
-14,744
242,493
290,1972
36,5155
229,8446
966,7757
715,4561
544,1449
854,6159
1023,0524
1937,9052
2420,4599
2297,3237
2523,0064
492,8251
1321,7957
1931,6321
1780,3099
848,5776
-4464,6408
-1656,2787
-1877,0547
-1183,0124
-513,0521
-1275,89155
-1710,9
166,39
3801,1
1727,98
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UNIT ROOT TEST RESULTS TABLE (ADF)
_MNull Hypothesis: the variable has a unit root

At Level
i EX 1] PE PR
_With Constant t-Statistic -1.6007 0.2678 0.9010 0.4372
FProb. 0.4710 0.9784 0.9943 0.9816
i no no no no
_With Constant & Trend t-Statistic -3.5466 -1.9587 -2.3310 -2 3879
FProb. 0.0507F 0.6015 0. 4064 0.3786
i * no no no
_WWithout Constant & Trend t-Statistic -0.2789 27459 2.3496 1.9350
Prob. 05778 0.9979 0.9943 0.9854
no no no no
At First Differemnce
il d(EX) d(IM} diPE)} diPR)
_With Constant t-Statistic -G.82884 -5.1746 -4 8282 -5.4123
Prob. O.0000 00002 0.0005 00007
_With Constant & Trend t-Statistic -6.8225 -5.2008 -5.0690 -5.5556
FProb. 0.0000 0.0010 0.0016 0.0004
_Without Constant & Trend t-Statistic -6. 7753 -3.9867 -4 4122 -4. 7248
FProb. 0.0000 0.0002 0.0001 0.0000

wm =a wm e

Notes:

a: (*)Significant at the 10%,; (**)Significant at the 5%, (***) Significant at the 1% and (no) Mot Significant
b

c

:Lag Length based on SIC
. Probability based on Mackinnon {(1996) one-sided p-values.

Lyl cpial J o) g dgaill & idial) Jalsill L) i3 galal)

Null hypothesis: No levels relationship
Number of cointegrating variables: 2
Trend type: Rest. constant (Case 2)
Sample size: 33

Test Statistic Value

F-statistic 6.215587

Bounds Critical Values

10%6 5% 1%
Sample Size 1(0) 11) | 1(0) 1) | 1(0) 1)
30 2915 3.695 3.538 a.a28 5155 6.265
35 2845 3.623 3.478 4.335 4.948 6.028
Asymptotic 2.630 3.350 3.100 3.870 4.130 5.000

= 1(0) and I(1) are respectively the stationary and non-stationary bounds.
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Akaike Information Criteria
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Jo¥) zagadl Ja¥) 3 ualll Adlal) ol )
— Error Correction
Dependent Wariable: D{EX)
Method: ARDL
Date: 01/26/25 Time: 19:323
Sample: 1991 2023
Included observations: 33
Dependent lags: 2 (Automatic)
Automatic-lag limear regressors (11 max. lags): PE PR
Creterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AINC)
Mumber of models evaluated: &
Selected model: ARDL{1,1.0)
Wariable Coefficient Std. Error t-Statistic Frob.
COINTEQ* -0 780910 0. 148843 -5.245539 D000 0
Di{FE) 0. 562361 01973231 2.8498321 0.007F7F
R-squared O0.5147F7F7T Mean dependent var 228 27056
Adjusted R-sguared 0499125 S.0D. dependent var 1504 821
S E. ofregression 1065 000 Akaike info criterion 16.828032
Sum squared resid 251609932 Schwarz criterion 16.92873
Log likelihood -2T5 8275 Hannan-Ciuinn criter. 16.86855
F-statistic 32 885814 Durbin-YWats on stat 1.249539
Probi{F-statistic) 00000032

= p-values are incompatible with t-Bounds distribution.

Jo¥) zasall Jal) Aligh A8l a8 :6 (galall
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= Cointegrating Specification

= Cointegrating Coefficients

16
12

-12

-16

Deterministics: Rest. constant (Case 2)

CE = EX(-1)- (-0.222103*PE(-1) + 0.811757*PR + 444.990323)

Variable * Coefficient Std. Error t-Statistic Prob.
PE(-1) -0.222103 0.229036 -0.675011 0.5048
PR 0.811757 0.337646 2404166 0.0226
c 4449903 421.3257 1.056168 0.2993
Mote: * Coefficients derived from the CEC regression.
— Cointegrating Series
Lo - - -
oaddal)l ajlasl o7 salad)
- “
Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 2 lags
F-statistic 0.5923632 Prob. F(2,26) 0.5603
Obs*R-squared 1.428159 Prob. Chi-Square(2) 0.4872
Test Equation:
Dependent WVariable: RESID
Method: ARDL
Drate: 01/26/25 Time: 19:45
Sample (adjusted) 1991 2023
Included observations: 33 after adjustments
Presample missing value lagged residuals setto zero.
Variable Coeflicient Sid. Error t-Statistic Prob
EX(-1) -0.063429 0.216958 -0.200118 0.8429
PE 0.226157 03717432 0608368 05482
PE(-1) -0.0332878 0.295411 -0.114681 0.9095
PR 0177945 0.2266432 -0.528585 0.6016
c 114 5480 378.0318 0203012 07643
RESID(-1) 0.001705 0.290748 0.0042632 0.9966
RESID(-2) 0.295220 0271724 1.086420 0.2873
R-squared 0.043581 Mean dependent var -4 55E-13
Adjusted R-squared -0.177122 S.D. dependentwvar 1048.228
S.E. of regression 1137.282 Akaike info criterion 17.09650
Sum squared resid 23628657 Schwarz criterion 17.413294
Log likelinood -275.0922 Hannan-Cuinn criter. 17.20321
F-statistic 0197454 Durbin-Watson stat 2 057438
Prob({F-statistic) 0.974594
C R 8 -
cusum Lii) : )
96 98 00 02 04 06 08 10 12 14 16 18
—— Cusum 5% Significance

30) 0.9797
-Square(1) 0.9789
‘or t-Statistic Prob.

1.4 1.618455 0.1160
55 0.025613 0.9797
rendent var 1096081.
:ndent var 35942389.
‘o criterion 3312082
criterion 3321243
Auinn criter. 3315119
‘atson stat 2.002803

20 22
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Ramsey RESET Test

Equatiaomn: EX1

Omitted WVariables: Squares of fited values
Specification: EX EXI-1) PE PEI-1>) PR

Walus of Probability
T-statistic O FF120=2 =27 o447
F-=tatistic 0.594752 1, 27F)» 0. 4473
Likelinhood ratio oO.F192029 -1 O.3965
Ftest sumrmarry:

Sum of Sqg. L=} i Mean Sguares

Teaest S SR TETE25.0 -1 TETsZ2Es.0
Restricted ==SR 25150992 =22 1255750,
Unrestricted SSR 34403165 =27 1Z7F41921.

LR test summarnry:

Restricted Logl
Unrestricted Lagl

Walue

-27F5. 8275
—Z2T5 46850

Unrestricted Test Eguation:

Dependent WVariable: EX

Method: Least Sqguares
Crate: O1/26025  Time: 19:58

Sample (adjusted): 1991 20232
Included observations: 323 after adjustmeaents

Aalptl) el S 7 3gald idiall JalSEl) L) 110 alal)

Bounds Test

rull hypothesis: Mo levels relationship
MHMumber of cointegrating variables: 2
Trend type: Rest. constant (Case 2)

Sample size: 33

Test Statistic

Walue

F-statistic

11. 406337

Bounds Critical Walues

10%% S5%6 196

Sample Size 1oy 161y | 1oy 161y | 1oy (1)
30 2 9185 3 595 3. 538 4.428 5155 B.265
35 2.845 3.623 3.478 4,335 4.948 5.028

Asymptotic 2. 630 3.250 3.100 3.870 4.130 5.000

= 1{0} and 11} are respectively the stationary and non-stationary bounds.
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Akaike Information Criteria

14.00
13.96
13.92
T
[ R
13.88 H | I 1 I
T T | 1 1 [ 1
SR TR T R T
13.84 = T I 1 1 1 I
i 1 1 | 1 | | | | 1 1
T ! ! I I I ! I
| I I [ [ I | I [ I ! |
13.80 1 | I R B R R
I | I ! I I | i I ! I |
i | I ! I i ! | I ! I
13.76 ! 1 ! ! | 1 ! ! 1 1 ! | I
R R R R B B R R R A A R M B B
D__ D__ 1—|__ C)__ 1—|__ C)__ D__ D__ 1—|__ (\l__ -—|-_ -—|__ 1—|__ (\I__ (\l__ N__ (\L N__
— (] - - L) - ] ') — - - ('] (o] (o] — - (] ]
= O O O O O O O O O O O O O D O D =
O O = fan = 0o fan = O O = fan = 0o fan = ] fan
o o o o o o o o o o o o o o o o o o
=L =L =L =L =X =1 =L =X =L =L =T =L =L =1 =L =L =1 =L
"& . . £ - " ""\ N '12 3
L;'u‘ zagadl Jal) §puall) Adlad) puadi 112 3alal)
— Error Correction
Dependent Variable: DM}
Method: ARDL
Date: 01/26/25 Time: 19:48
Sample: 1991 2023
Included observations: 33
Dependent lags: 2 (Automatic)
Automatic-lag linear regressors (2 max. lags) PE PR
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (ANC)
Mumber of models evaluated: 18
Selected model: ARDL{1,0,0)
Wariable Coefficient Std. Error t-Statistic Prob.
COoOINTEO* -0.236203 0023259 -F.095436 00000
R-squared 0468102 Mean dependent var ATFT3. 7415
Adjusted R-squared 0. 453102 S D. dependent var 290.5581
S.E. of regression 211.9080 Akaike info criterion 132.58002
Sum squared resid 1436960. Schwarz criterion 13.62536
Log likelihood -Z223.0703 Hannan-Ciuinn criter. 132.59527
Durbin-Watson stat 2321979
* p-values are incompatible with t-Bounds distribution.
" . . 4 - e S -
A zagail Ja¥) dlighl) ADlal) padi 113 Galal)
3 -
= Cointegrating Specification
Deterministics: Rest. constant (Case 2)
CE = IM(-1) - (0.030025*PE + 0.T40424*PR + 157 .486502)
= Cointegrating Coefficients
‘Variable = Coefficient Std. Error t-Statistic Prob.
PE 0.030036 0.219827 0136636 0.8922
PR 0740424 0.254087 2903771 0.00B9
C 157.4865 2795312 0563395 05774

Mote: * Coefficients derived from the CEC regression.
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Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 2 lags

Heteroskedasticity Test ARCH

F-statistic 1717083 Prob. F(2,27) 0.1986 F-statistic 0.724297  Prob. F(1,30) 0.4015
Obs*R-squared 3723692 Prob. Chi-Square(2) 0.1554 Obs*R-squared 0754371 Prob. Chi-Square(1) 0.3851
Test Equation: - .
Dependent Variable: RESID Test Equation: N
Method: ARDL Dependent Variable: RESID"2
Date: 01/26/25 Time: 19:53 Method: Least Squares
Sample (adjusted): 1991 2023 Date: 01/26/25 Time: 19:54
Included observations: 33 after adjustments . .
Presample missing value lagged residuals setto zero Sample (adJUSted_}' 1992 2023 .
Included observations: 32 after adjustments
ariable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
IM(-1) 0.073857 0.074343 0.993456 0.3293
PE -0.037859 0055852  -0.677856 0.5036
PR _0.001972 0.047049  -0.041908 0.9660 c 38635.33 22700.66 1.701947 0.0991
C -14.31852 64.20843  -0.223001 0.8252 RESID"2(-1) 0.154945 0.182061 0.851057 0.4015
RESID(-1) -0.397272 0.226341 -1.755189 0.0906
RESID(-2) -0.313800  0.236077  -1.328377  0.1952 R-squared 0.023574 Mean dependentvar 44902.20
R-squared 0112839 Mean dependent var _3.90E-13 Adjusted R-squared -0.008973 5.D. dependentvar 1209292
Adjusted R-squared -0.051450 35D dependentvar 211.9080 S.E. of regression 1214706 Akaike info criterion 26.31319
S.E. of regression 217.2909 Akaike info criterion 13.76332 Sum squared resid 4 43E+11 Schwarz criterion 26.40480
Sum squared resid 1274814, Schwarz criterion 14.023541 - i . _ i =
Log likelihood -221.0947 Hannan-Quinn criter. 13.85487 Log |Ike|_|h00d 419.0111 Hann.ar] Quinn criter. 26.34356
F-statistic 0.686833 Durbin-Watson stat 1.855070 F-statistic o 0724297 Durbin-Watson stat 1.984981
Prob(F-statistic) 0.637534 Prob(F-statistic) 0.401480
- -
cusum L) 115 Galal)
16
12
8
o - — -
-4
-8
-12
-16
96 98 [e]e] o2 04 06 a8 10 12 14 16 18 20 22
—— CuUsum 52 Significance

Ramsey Reset Test jLiil) :16 saldll

Ramsey RESET Test

Eguatiorn: I

Cmitted Wariables: Squares of fitted valuaes
Specificatiorn: IM IM-1) PE PR

Walue (=5 Probakility
t-=tatistic 1.82819222 28 00795
F-statistic 2. 209934 1, 28 D.O0F9G5
Likelihood ratio 2687120 -1 O 0548
F—test summary:

Surm of =qg. (=5 Mean Sguares

Test S SR 151903 .4 1 151902 . 4
Restricted SSR 14259 E0. =29 49550. 24
Unrestricted SSR~R 1285051 =28 45894 659

LR test summanry:

Walue

Restricted Logl
Unrestricted Logl

-Z22Z2 07032
221 2267

Unrestricted Test Equation:
Cependent Wariable: IR
Method: Least Sguares
Crate: O1/26/25 Time: 19:59

Sample (adjusted)y 1991 20232
INncluded cobservations: 33 after adjustments
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