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UNIT ROOT TEST TABLE (PP)

S gl
OPENS PP REXR GDPPG INF
B sy T -1.554 -1.414 -5.634 -2.710 -1.425
Statistic
Prob. 0.493 0.562 0.000 0.085 0.556
n0 n0 Hxx * n0
(o oldly abls 3 4my  1- -0.594 -1.965 -9.290 -2.507 -2.054
Statistic
Prob. 0.972 0596 0.000 0.323 0.549
n0 n0 folalel n0 n0
ol oldly abls 3y pis U -0.035 -0.344 -2.489 -2.518 -1.461
Statistic
Prob. 0.663 0.552 0.015 0.014 0.132
n0 n0 *x *x n0
UNIT ROOT TEST TABLE (ADF)
S gl
OPENS PP REXR GDPPG INF
by - -1.523 -1.350 -3.873 -2.284 -1.474
Statistic
Prob. 0.508 0.592 0.007 0.184 0.532
n0 n0 n0

no
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Statistic
Prob. 0.654 0555 0.029 0.061 0.133
n0 n0 ** * n0

Notes: (*)Significant at the 10%; (**)Significant at

Significant at the 1%. and (no) Not Significant

the 5%; (***)
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G Z iYW el PP Lt a0l (t-Statistic

) J asbax1 il caly

(ple oW1y 1bl 5 5 putsy ol ol y wbl 5 g s (3 abl 5 5 3) U 3Ll 3(OPENS)

wie )y 2l e B s Tpgr = (—2.480 — 9.29 « — —5.63) Ui s

PROPTsrar = <ab D e b 2ol bV ol OF jlzel 6o %05 2 sial) (6 g
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DU e ) e ¢ (PP, ADF)

JaV G we ) izl et 1 (T4 o3, J gk

UNIT ROOT TEST TABLE (PP)

N1 38l
d(OPENS) d(PP)  d(REXR) d(GDPPG) d(INF)
bl 3 t-Statistic  -4.958 -4.707 -24.750 -8.408 -5.482
Prob. 0.000 0.001 0.000 0.000 0.000
bl 5y t-Statistic  -5.149 -4.619 -26.595  -13.447 -5.676
. Prob. 0.001 0.005 0.000 0.000 0.000
(LF ol
sy UStatisic -5078  -4764 -13841 8552  -5.461
. _ Prob. 0.000 0.000 0.000 0.000 0.000
o@\)cbb
(-LF
UNIT ROOT TEST TABLE (ADF)
N1 3,3
d(OPENS) d(PP) d(REXR) d(GDPPG) d(INF)
g, GStatisic -4.973  -4738 -11.004 -8.408  -5.482
Prob. 0.000 0.001 0.000 0.000 0.000
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*k* **k* **k* *k*k *k*
b >4 t-Statistic  -5.133 -4.659  -5.094 -8.761 -5.457
. Prob. 0.002 0.005 0.003 0.000 0.001
(nl; ol
*k*k **k*k **k*k **k*k *k*
>4y pis t-Statistic  -5.086 -4,785 -11.191  -8.552 -5.438
X . Prob. 0.000 0.000 0.000 0.000 0.000
ol c’ab
*k*k **k* *k* *k*k *k*
ele

Notes: (*)Significant at the 10%; (**)Significant at the 5%; (***)
Significant at the 1%. and (no) Not Significant
*MacKinnon (1996) one-sided p-values.
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Hannan-Quinn Criteria (top 20 models)
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Model689:ARDL(3,1,1,0,3,3)
Model625:ARDL(3,1,2,0,3,3)
Model433:ARDL(3,2,1,0,3,3)
Model673:ARDL(3,1,1,1,3,3)
Model2978:ARDL(1,0,1,1,3,2)
Model2994: ARDL(1,0,1,0,3,2)
Model3062:ARDL(1,0,0,0,2,2)
Model2737:ARDL(1,1,1,0,3,3)
Model3058: ARDL(1,0,0,0,3,2)
Model1713:ARDL(2,1,1,0,3,3)
Model609:ARDL(3,1,2,1,3,3)
Model2481:ARDL(1,2,1,0,3,3)
Model561:ARDL(3,1,3,0,3,3)
Model2866:ARDL(1,0,3,0,3,2)
Model2977:ARDL(1,0,1,1,3,3)
Model369:ARDL(3,2,2,0,3,3)
Model417:ARDL(3,2,1,1,3,3)
Model2738:ARDL(1,1,1,0,3,2)
Model2722:ARDL(1,1,1,1,3,2)
Model2914:ARDL(1,0,2,1,3,2)
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ARDL Long Run Form and Bounds Test

s Sy 4 2zl
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DependentVariable: D(OPENS)

SelectedModel: ARDL(3, 1, 1,0, 3, 3)

Includedobservations: 27

Variable Coefficient | Std. Error t-Statistic | Prob.

C 63.61479 16.23098 3.919344  0.0029
OPENS(-1)* -0.665183 | 0.238555 -2.788387 1 0.0192
PP(-1) 0.101396 0.053038 1.911774  0.085

REXR_POS(-1) -1.241058 | 0.48919 -2.536966 | 0.0295
REXR_NEG** -0.256948  0.173247 -1.48313 | 0.1689
INF(-1) -0.795836 | 0.351524 -2.263955 | 0.0471
GDPPG(-1) 0.568313 0.820937 0.692274  0.5045
D(OPENS(-1)) 0.009206 0.163707 0.056232 | 0.9563
D(OPENS(-2)) -0.058544 | 0.213771 -0.273865 | 0.7898
D(PP) 0.088546 0.04911 1.803017 | 0.1016
D(REXR_PQOS) -1.266211  0.327318 -3.868447 | 0.0031
D(INF) -0.304986 | 0.224351 -1.359416 | 0.2039
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D(INF(-1)) 0.432943 0.158187 2.736909 | 0.0209
D(INF(-2)) 0.114311 | 0.150669 0.758692 | 0.4655
D(GDPPG) -0.23675 0.392213 -0.603626 | 0.5595
D(GDPPG(-1)) -0.963847 | 0.660399 -1.45949 1 0.1751
D(GDPPG(-2)) -0.166357 | 0.481964 -0.345165 0.7371
Kl o VI D las
Variable Coefficient | Std. Error t-Statistic | Prob.
PP 0.152433 0.045114 3.378848 | 0.007
REXR_POS -1.865738 | 0.565079 -3.301729 | 0.008
REXR_NEG -0.386282 | 0.200542 -1.926188 | 0.083
INF -1.196416 | 0.481435 -2.485104 | 0.0323
GDPPG 0.854371 1.239547 0.68926 0.5063
EPNE YR
F-Bounds Test Null  Hypothesis: No  levels
relationship
Test Statistic Value Signif, 1(0) 1(1)
F-statistic 4.143664 10% 2.26 3.35
K 5 5% 2.62 3.79
ActualSample Size 27 1% 3.41 4.68
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DependentVariable: OPENS

Method: NARDL

SelectedModel: NARDL(3, 1, 1, 0, 3, 3)

Variable Coefficient | Std. Error | t-Statistic Prob.*
OPENS(-1) 0.344022 |0.24351 1.412763 0.1881
OPENS(-2) -0.06775 | 0.225048 | -0.301046  0.7695
OPENS(-3) 0.058544 | 0.213771 | 0.273865 0.7898
PP 0.088546 | 0.04911 1.803017 0.1016
PP(-1) 0.01285 0.054136 | 0.237356 0.8172
REXR_POS -1.266211 0.327318 | -3.868447 | 0.0031
REXR_POS(-1) |0.025153 0.301125 | 0.083531 0.9351
REXR_NEG -0.256948 | 0.173247  -1.48313 0.1689
INF -0.304986 | 0.224351 |-1.359416 |0.2039
INF(-1) -0.057907 |0.327601  -0.176762  0.8632
INF(-2) -0.318631 | 0.208068 |-1.531382 |0.1567
INF(-3) -0.114311 | 0.150669 | -0.758692 | 0.4655
GDPPG -0.23675 |0.392213 |-0.603626 | 0.5595
GDPPG(-1) -0.158784 | 0.428825  -0.370277 | 0.7189
GDPPG(-2) 0.797489 | 0.435559 | 1.830958 0.097
GDPPG(-3) 0.166357 | 0.481964  0.345165 0.7371
C 63.61479 | 16.23098 |3.919344 |0.0029
R-squared 0.958282 | Meandependent var 60.47369
Adjusted R-10.891533 S.D. dependent var 8.607781

231




(NARDLY 5 3¢ ooz 2wld dunl jig )l el o Ol jaun i J1 3 2 il ) i)

squared

S.E. of 2.834914 | Akaike info criterion 5.187908
regression

Sumsquaredresid | 80.36737 Schwarz criterion 6.003805
Log likelihood -53.03675 | Hannan-Quinn criter. 5.430517
F-statistic 14.35653 | Durbin-Watson stat 2.598965
Prob(F-statistic) | 0.000078
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ARDL Long Run Form and Bounds Test

1"3)&:;11\

Dependent Variable: D(OPEMNS)

Selected Model: ARDL(Z, 1. 1, 0, 3, 3)
Case 3. Unrestricted Constant and No Trend
Date: O5/10/21 Time: 21:24

Sample: 1990 2019

Included observations: 27

Conditional Error Correction Regression

Variable

Coefficient

Sid. Error

t-Statistic

Prob.

<
OPENS(-1)*
PP(1)
REXR_POS(1)
REXR_NEG™=
INF(-1)
GDPPG(1)
D(OPENS(1))
D(OPENS(-2))
D(PP)
D(REXR_POS)
D(NF)
DUNF-1))
DUNF(2))
D(GDPPG)
D(GDPPG{-1))
D(GDPPG(-2)

632.61479
-0.6651832
0.101396
-1.241058
-0.256948
-0.795836
0.568313
0.009206
-0.058544
0.088546
-1.266211
-0.304986
0. 4329432
0114211
-0.236750
-0.963847
-0.166357

16.23098
238555
053038
489190
AT7T3247
251524
820937
163707
213771
049110
327318
224351
158187
- 150669
392213
.660399
481964

Q0000000000000 O0

32.91932344
-2.788387
1.911774
-2.536966
-1.482130
-2.263955
0.692274
0.056232
-0.273865
1.803017
-3.868447
-1.359416
2.736909
0.758692
-0.603626
-1.459490
-0.345165

0.0029
0.0192
0.0850
0.0295
0.1689
0.0471

0.5045
0.9563
0.7898
0.1016
0.0021

0.20329
0.0209
0.4655
0.5595
0.1751

0.7371

*= p—-value incompatible with t-Bounds distribution.

== Variable interpreted as Z = Z(-1) + D(Z).

Levels Equation
Case 3. Unrestricted Constant and No Trend

Variable

Coefficient

Std. Error

t-Statistic

Prob.

=
REXR_POS
REXR_NEG
INF
SDPPG

0.152433
-1.865738
-0.386282
-1.196416

0.8543271

0.045114
0.565079
0.200542
0481435
1.239547

3.378848
-3.301729
-1.926188
-2.485104

0.689260

0.0070
0.0030
0.08=20
0.0323
0.5063

EC = OPENS - (0.15247PP -1.8657"REXR_POS -0.38623"REXR_NEG -1.1964

“INF = 0.8544"GDPPG)

F-Bounds Test

MNull Hypothesis: No levels relationship

Test Statistic Vvalue Signif. 1(O0) 1C1)
Asymptotic: Nn=1000
F-statistic 4. 143664 10%% 226 3.35
K s 5% 262 3.79
2.5% 2.96 4 18
1%6 241 4. 68
Actual Sample Size 27 Finite Sample: Nn=25
10%% 2.508 3.7632
5%6 3.037 4. 443
1%% 4. 257 5.04
Finite Sample: Nn=20
10%% 2578 2.858
5% 3.125 4 608
1%% 4. 537 6.37
t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(O) 1C1)
t-statistic -2.788387 10%% -2.57 -2.86
5% -2.86 -4 19
2.5% -2.13 -4 .46
1%6 -2.43 -4.79
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Series: Residuals

Sample 1993 2019
Observations 27

Mean -1.09e-15
Median 0.005552
Maximum 5.408024
Minimum  -3.221218
Std. Dev. 1758139
Skewness  0.689512
Kurtosis 4674928
Jarque-Bera 5295477
Probability ~ 0.070811
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Breusch-Godfrey Serial Correlation LM Test:
MNull hypothesis: No serial correlation at up to 2 lags

F-statistic 3.341396 Prob. F(2,8) 0.0881
Obs*R-squared 12.28890 Prob. Chi-Square(2) 0.0021
Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 05/10/21 Time: 21:26

Sample: 1993 2019

Included observations: 27

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
OPENS(-1) 0.510458 0.307213 1.661578 0.1352
OPENS(-2) -0.271104 0.296474 -0.914426 0.3872
OPENS(-3) 0.293940 0.248113 1.184703 0.2701

PP -0.099073 0.061335 -1.615287 0.1449
PP{-1) -0.023994 0.050709 -0.473169 0.6487
REXR_POS 0.187919 0.279904 0671371 0.5209
REXR_POS(-1) 0.335254 0.292670 1.145500 0.2851
REXR_NEG 0.182873 0.166231 1.100111 0.3033
INF -0.240103 0.215451 -1.114420 0.2975
INF(-1) 0.364072 0.345587 1.053488 0.3229
INF(-2) -0.048816 0.174442 -0.279841 0.7867
INF(-3) 0.003557 0.124504 0.028571 0.9779

GDPPG -0.106137 0.331884 -0.319802 0.7573
GDPPG(-1) -0.391375 0.388494 -1.007415 0.3432
GDPPG(-2) -0.359289 0.415762 -0.864170 0.4127
GDPPG(-3) -0.199197 0.431078 -0.462091 0.6563

= -21.91574 15.86570 -1.381328 0.2045
RESID(-1) -1.322073 0.518236 -2.551100 0.0341
RESID(-2) -0.312701 0.450643 -0.6932900 0.5074
R-squared 0.455144 WMean dependentvar -1.08E-15
Adjusted R-squared -0.770780 S.D. dependentvar 1.758139
S.E. of regression 2.339567 Akaike info criterion 4 728821
Sum squared resid 43.78860 Schwarz criterion 5.640706
Log likelihood -44 83909 Hannan-Quinn criter. 4999972
F-statistic 0.371266 Durbin-Watson stat 2.612127
Prob(F-statistic) 0.961484
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(OPEMNS)

Selected Model: ARDL(3, 1. 1, O, 3, 3>

Case 3. Unrestricted Constant and No Trend

Date: OS/10/21 Time: 2123
Sample: 1990 20192
Included observations: 27

Conditional Error Correction Regression

Variable

Coeflicient

Sid. Error

—Siatistic

Prob.

c
OPENS(1)=
PPC1)
REXR_POS(C1)
REXR_NEG==
INEC1)
GDPPG(1)
DOCPENS(H1))
D(OPENS(-2»
DPP)
D(REXR_POS)
DANFE)
DANE—1))
DANF(-2))
DGDPPG)
DGDPP G113
D(GDPP G2

52 61479
-0.6651832
0.101396
-1.2a41058
-0 256948
-0. 795836
0.568313
0. 0022006
-0.058544
0. 088546
-1.266211
-0.2304986
O az3294a4>=2
O 114211
-0.226750
-0.9632847
-0.166357

16. 23098
238555
053038
489190
173247
251524
820937
163707

000000000

O 481964

. o919=24a4
2788387
1911774
2536966
-1. 482130
226323955
0.692274
0. 0562322
-0.273865
1.802017
-3.868447
-1.259416
2. 726909
0. 758692
-0.602626
-1.459490
-0.245165

O. 0029
o 0192
0. 0850
0. 0295
O 1689
O. 0271
0.5045
0.9563
Oo.Fs9s
01016
O.00=21
o .Z0z=29
O.0Z209
0. 4655
0.5595
0.1751
0. 7371

= p-value incompatible with t-Bounds distribution.

== Variable interpreted as Z = Z(-1) + D(E).

Levels Equation
Case 2. Unrestricted Consitant and No Trend

Variable

Coeflficient

Std. Error

—-Statistic

Prob.

==
REXR_POS
REXR_MNEG
INFE
SDPPG

o 1524332
-1.8657328
-0.386282
-1.196416

0o.s854=271

O 045114
0.565079
0. 200542
O 481435
1.239547

=2.=278848
-3.301729
-1.926188
-2 485104
0.689260

O. 0070
O.00=s0
O.08=0
0. 0322
0.5063

EC = OPENS - (0.1524"PP -1 .8657"REXR_POS -0 3863"REXR_MNEG -1.1964

=INF = 0.8544a"GDPPG)

F-Bounds Test

rNull Hypothesis: No levels relationship

Test Statistic value Signif. 1(O) 1C1)
Asymptotic: Nn=1000
F-statistic 4. 143664 10%% 226 2.3
s 525 2682 3.79
2.5% 2.96 4 18
1%% =241 4. .68
Actual Sample Size - o Finite Sample: Nn=25
10°%% 2.508 3.763
52o 3.037 4. 243
1%% 4 257 S5.04
Finite Sample: Nn=320
10%% 2578 = 858
5% 3.125 4 608
196 4. 537 6.37
t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(O> 1C1)
t-statistic -2. 788387 10°6 257 -2.86
5% -2.86 -4 19
2.5% -3.13 -1 .46
126 =243 -2 .79
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Heteroskedasticity Test: ARCH
F-statistic 0.339030 Prob. F(1,24) 0.5658
Obs*R-squared 0.362167 Prob. Chi-Square(1) 0.5473
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/10/21 Time: 21:27
Sample (adjusted): 1994 2019
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
G 2707294 1.318051 2.054013 0.0510

RESID*2(-1) 0.117789 0.202296 0.582263 0.5658
R-squared 0.013929 Mean dependentvar 3.054077
Adjusted R-squared -0.027157 S.D. dependentvar 5915726
S.E. ofregression 5.995514 Akaike info criterion 6.493704
Sum squared resid 862.7086 Schwarz criterion 6.590480
Log likelihood -82.41815 Hannan-Quinn criter. 6.521572
F-statistic 0.339030 Durbin-Watson stat 1.989809
Prob(F-statistic) 0.565820
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With Const

With Const

Without Co

With Const

With Const

Without Co

With Const

With Const

Without Co

With Const

With Const

Without Co

At Level

OPENS

t-Statistic -1.5535

Prob. 0.4929
n0

t-Statistic -0.5939

Prob. 0.9718
no0

t-Statistic -0.0351

Prob. 0.6628
no

At First Difference
d(OPENS)

t-Statistic -4 9579

Prob. 0.0004

t-Statistic -5.1488

Prob. 0.0014

t-Statistic -5.0783

Prob. 0.0000

AtLevel

OPENS

t-Statistic -1.5230

Prob. 0.5080
n0

t-Statistic -0.8492

Prob. 0.9486
n0

t-Statistic -0.0608

Prob. 0.6541
n0

At First Difference
d(OPENS)

t-Statistic -4 9728

Prob. 0.0004

t-Statistic -5.1333

Prob. 0.0015

t-Statistic -5.0864

Prob. 0.0000

XX

7 (’3) J’nu‘
UNIT ROOT TEST TABLE (PP)
PP REXR GDPPG
-1.4135 -5.6340 -2.7103
0.5619 0.0001 0.0845
no Ex E3
-1.9645 -9.2900 -2.5065
0.5955 0.0000 0.3228
no i n0
-0.3444 -2.4885 -2.5177
0.5522 0.0148 0.0137
no E 3
d(PP) d(REXR) d(GDPPG)
-4.7066 -24 7496 -8.4079
0.0008 0.0001 0.0000
-46188 -26.5954 -13.4467
0.0051 0.0000 0.0000
-4.7641 -13.8414 -8.5521
0.0000 0.0000 0.0000

UNIT ROOT TEST TABLE (ADF)

PP
-1.3501
0.5923
no
-1.8187
0.6695
n0
-0.3360
0.5553
no

d(PP)
-4.7378
0.0007
-4.6586
0.0046
-4.7845
0.0000

XXX

REXR
-3.8726
0.0066
-9.2900
0.0000
-2.1947
0.0294

d(REXR)

-11.0040
0.0000
-5.0939
0.0026

-11.1913
0.0000

XX

GDPPG
-2.2842
0.1837
n0
-2.6822
0.2505
no
-1.8605
0.0607

d(GDPPG)
-8.4079
0.0000
-8.7605
0.0000
-8.5521
0.0000

INF
-1.4250
0.5563
n0
-2.0535
0.5488
no
-1.4608
0.1318
no

d(INF)
-5.4823
0.0001
-5.6760
0.0004
-5.4607
0.0000

INF
-1.4744
0.5321
n0
-1.9030
0.6272
no
-1.4563
0.1329
n0

d(INF)
-5.4823
0.0001
-5.4574
0.0007
-5.4380
0.0000

XX

Notes: (*)Significant at the 10%; (**)Significant at the 5%, (***) Significant atthe 1%. and (nc) Not Signifi
*MacKinnon (1996) one-sided p-values.

This Result is The Out-Put of Program Has Developed By:

Dr. Imadeddin AlMosabbeh

College of Business and Economics
Qassim University-KSA
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Abstract:

This study aims to measure the impact of exchange rate changes on the degree of
foreign trade liberalization in Algeria during the period from 1990 to 2019, in order to analyze the
impact of negative and positive shocks in exchange rates on the degree of foreign trade liberalization
in Algeria, by applying the Non-linear Autoregressive Distributed Lag " NARDL", which allows testing
the symmetry of the negative and positive shocks of the exchange rates of the Algerian Dinar on the
degree of liberalization of foreign trade in Algeria, where the researcher used NARDL in order to
achieve The objectives of revealing the nature of the relationship that links exchange rates with the
degrees of trade liberalization when the latter tends to decline (the bear market), and the nature of the
relationship that links exchange rates with the degrees of trade liberalization when the latter tends to
rise (the bull market), in the short term and The study reached several results, the most important is
that there is a symmetry in the impact of positive and negative shocks of the Algerian Dinar exchange
rates on the degree of foreign trade liberalization. Therefore, exchange rate changes can be a catalyst
for increasing the degrees of trade liberalization foreign affairs in Algeria.

Keywords: exchange rates, shock symmetry, bear market, bull market, foreign trade liberalization,
NARDL.

Résumé:

Cette étude vise a mesurer l'impact des variations des taux de change sur le degré de libéralisation du
commerce extérieur en Algérie au cours de la période 1990 a 2019, afin d'analyser l'impact des chocs négatifs
et positifs des taux de change sur le degré de libéralisation du commerce extérieur en Algérie, en appliquant le
modele de régression NARDL, ce qui permet de tester la symétrie des chocs négatifs et positifs des taux de
change du dinar algérien sur le degré de libéralisation du commerce extérieur en Algérie, ou le chercheur I'a
utilisé afin d'atteindre les objectifs de révéler la nature de la relation qui lie les taux de change aux degrés de
libéralisation des échanges lorsque ces derniers tendent a baisser (marché baissier), et la nature de la relation
qui lie les taux de change aux degrés de libéralisation des échanges lorsque ces derniers tend a augmenter (le
marché haussier), a court terme et L'étude a abouti a plusieurs résultats, dont le plus important est I'existance
d’une asymétrie dans |'impact des chocs positifs et négatifs des taux de change du dinar algérien sur le degré
de commerce extérieur La libéralisation, et donc les changements du taux de change, peuvent étre un
catalyseur pour augmenter les degrés de libéralisation des affaires étrangeres en Algérie.

Mots clés : taux de change, symétrie des chocs, marché baissier, marché haussier, libéralisation du commerce
extérieur, NARDL.



