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Estimating the non-linear impact of oil prices on the trade balance - an
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Abstract:
This study aims to determine the impact of positive and negative oil price shocks on the trade balance, for
the Algerian economy during the period 1980-2023, by using the non-linear autoregressive backward lag
model NARDL, where after an analytical study of the study variables and conducting the econometric
study. It was concluded that there is a positive and significant impact of positive and negative oil price
shocks on the trade balance in the short and long term, but the impact of these shocks (positive and negative)

on the trade balance is asymmetric in the short term, and symmetric in the long term. We also found that
the size of the impact of negative oil price shocks is stronger than the impact of positive shocks on the trade
balance.
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Dependent Variable: BC

Variable cofficient Std.Error t-Statistic Prob
C -1425.43 464.2060 3.070688- 0.0044
oil-pos 13.91943 6.684731 2.082272 0.0457
oil-neg 23.83553 7.222664 3.300102 0.0024
2y-pos 28.42447 31.63298 0.898571 0.3758
gy-neg -2.954954 28.93588 -0.102121 0.9193
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EC = bc — (13,91. 0il 05 + 23,83. 0ilyeg + 28,42. 8Ypos — 2,95. 8Yneg — 1425,43)
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Dependent Variable: DBC

variable Cofficient Std.Error t-Statistic Prob
D(BC(-1)) 0.259067 0.115377 2.245402 0.0320
D(BC(-2)) 0.106224 0.120692 0.880125 0.3856
D(BC(-3)) 0.465830 0.123456 3.773247 0.0007
D(BC(-4)) 0.494612 0.128647 3.844707 0.0006
D(OIL POS) 38.31658 6.849578 5.594005 0.0000
D(OIL _POS(-1)) 15.29300 8.186870 1.867990 0.0712
D(OIL POS(-2)) 10.88224 9.008425 1.208007 0.2362
D(OIL _POS(-3)) -30.08003 7.304847 -4.117817 0.0003
D(OIL NEG) 58.14297 6.166679 9.428570 0.0000
D(GY POS) -17.18462 25.77077 -0.666826 0.5098
D(GY POS(-1)) 67.86199 26.08224 2.601847 0.0141
D(GY NEG) 61.28142 25.81048 2.374284 0.0240
CointEq(-1)* -0.778019 0.127842 -6.085781 0.0000
R>=0.91
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Test F-Statistic Prob
JB 5.12 0.07
breusch pagan Godfrey 0.97 0.39
Arch 0.21 0.64
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variable Test Statistic Value df Prob
oil T-Statistic 0.74 31 0.46
F-Statistic 0.548 (1.31) 0.46

Chi-squqre 0.548 1 0.45

Gy T-Statistic -0.774 31 0.44
F-Statistic 0.599 (1.31) 0.44

Chi-squqre 0.599 1 0.43
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variable Test Statistic Value Dt Prob
oil T-Statistic 3.79 31 0.0006
F-Statistic 14.43 (131) 0.0006
Chi-squqre 14.43 1 0.0001

c(11) + c(14) = c(15) :paedi 2
Gy T-Statistic 2.17 31 0.03
F-Statistic 4.71 (131) 0.03
Chi-squqre 471 1 0.02

c(17) = c(18) :paadi 203
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Akaike Information Criteria (top 20 models)
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

With Constant

With Constant & Trend

Without Constant & Trend

With Constant

With Constant & Trend

Without Constant & Trend

Notes:

a: (*)Significant at the 10%, (**)Significant at the 5%, (***) Significant at the 1% and (no) Mot Significant
b: Lag Length based on SIC
c: Probability based on MacKinnon (1996) one-sided p-values.

At Level
BC ol GY
t-Statistic -2.0468 -1.5755 -7.9920
Prob. 0.0370 0.4879 0.0000
o no P
t-Statistic -2.1505 -2.6775 -8.4211
Prob. 0.1057 0.2498 0.0000
no no bl
t-Statistic -2.8083 -0.2670 -5.2584
Prob. 0.0058 0.5477 0.0000
e no wam
At First Difference
d(BC) d(OIL)y d(GY)
t-Statistic -7.0171 -6.8789 -16 5645
Prob. 0.0000 0.0000 0.0000
t-Statistic -5.9424 -6.8019 -16.4141
Prob. 0.0000 0.0000 0.0000
t-Statistic -7.0819 -5.8039 -16.7169
Prob. 0.0000 0.0000 0.0000

il s duglall Jo¥I 58 puds gl : 2 oy sl -

ARDL Error Correction Regression
Dependent Variable: D(BC)

Selected Model: ARDL(S, 4, 1, 2, 1}

Case 2: Restricted Constant and No Trend
Date: 07/29/24 Time: 02:13

Sample: 1970 2023

Included observations: 49

ECM Regression
Case 2: Restricted Constant and Mo Trend

AROL Long mOn Form and Bounas Test

Canditional Errar Correction Regression

Variable Coefficient Std. Error t-Statistic Prob
D(BC(-1)) 0259067 0115377 2245402 0.0320
D{BC(-2)) 0106224 0120692 0880125 0.3856
D(BC(-3)) 0465830 0123456 3 TT73247 0.0007
D(BC(-4)) 0.494612 0.128647 3.844707 0.0006
D(OIL_POS) 38.31658 6.849578 5.594005 0.0000
D(OIL_POS(-1)) 15.29300 8.186870 1.867990 0.0712
D(OIL_POS(-2)) 1088224 9.008425 1.208007 02362
D{(OIL_POS(-2)) -30.080032 7.204847 -4 117817 00002
D{OIL_NEG) 5814297 6166679 9. 428570 0.0000
D{GY_POS) -17.18462 2577077 -0 666826 0.5098
D{GY_POS(-1)) 6786199 2608224 2 601847 00141
D(GY MNEG) 61.25142 25.81048 2.374284 0.0240
CointEq(-1)* -0 778019 0127842 -6.085781 00000
R-squared 0913262 Mean dependentvar 28 87860
Adjusted R-squared 0884350 S.D dependentvar 8595213
S.E. of regression 292.3007 Akaike info criterion 14.41575
Sum squared resid 3075830. Schwarz criterion 14.91767
Log likelinood -340.1860 Hannan-Quinn criter. 14.60618

Durbin-Watson stat 2115912

* pvalue incompatible with t-Bounds distribution

F-Bounds Test

Mull Hypothesis: No levels relationship

variable Coemciant St Errar tStatistc Froob
1108012 ava.es7e -z. 315424 oozva
0. 77@018 o daso2a —al116088 00003
10.BzasE a1z137 z.ooooa D054
18 54449 7 ABB43T 2 ATE41T ooi1s8
22 aaave DG Fama D2y ras o414
-z.zes010 =z 38546 -0 102655 oe189
o 258087 EREECEE 1.7o7aa7 ooazy
o oszza o1avala o.7Fzanz oaasa
0465830 0150439 3086470 o 0041
O 49512 O aasEE0 S av=sia o.oo=0
a8 21658 =.=3z330 2335028 o000
An 15 za3a00 11 28817 1a5a7a 01853
23 10.BEzz4a 1z 00573 o.e0Gaz0 o371
oI _P oS3 -30/ 08003 1z 18712 —zlaFaza3a oo1a1
[=Ti=1 = S8 1azar @ asa003 B as00R0 o.oooo
Diaw_Pos) 17 12462 az.1s188 o.anrsaT T
Gy _POS 13 &7 asias 3a'341053 VaFrary olosas
DY _MEG) 51.2@1a= 26.68797 1.eF03a o 1049
- povElUS INCOMPATDIE With 1-Bounds di=tribution
Levels Equation
Case 2 Resticted Constant and Mo Trend
variaoie Coemcient Sta. Error t-Statistic Froo
on_Pos 131943 5 Ea473 2 oazeve ooy
SIL_ME 23 83553 FoEzaGca zo0102 o.ooza
(=5 8. 4z447 21.83z208 0898571 03758
SY_MEG 2 asaasa aasaa o 102121 oai1a3
-1azs. a3z aB4.zos0 -3.070688 o004
EC =80 - (13 919401 S 23 AISESOIL_MEG « 28 4245 GY_POS
2. 9550°GY_MEG - 1425.43183
F-Hounds Test MUl Hypothesis: Mo levaels relatanship
Test Statistic Walue Signif. [TE=5) TRE)

Test Statistic value Signif. 1(0} 101}
F-statistic 5.315457 10% 22 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87

1% 3.29 4.37

Fostatistic s.315457
= -

Actual Sample Size a8
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Breusch-Godfrey 3erial Correlation LM Tast:
Null hypathesis: No serial corelation atup to 2 1ags

F-statistic
0Obs*R-squared

0972659 Prob.F(2.29)
3080291 Prob. Chi-Square(2)

0.3901
0.2143

cravens
1077840
728.2125
azs.aiss
2s3.1308

&
s
: I .
o . - - I
~400 -200 o 200 400 500 800 | jarquesers  3.126354
Probabity 0077050

Heteroskedasticity Test ARCH

F-statistic
0Obs*R-squared

0.213714  Prob. F(1.46) 0.6461
0.221975  Prob. Chi-Square(1) 0.6375
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Wald Test
Equation: MNARDLA

Wald Test
Eguation: NARDLA

Test Statstic walue ar Prooability Test Statistic wvalue o Probability

tstatistic 0774369 =1 04446 tstatistic 0740374 =1 0.4546

Fostatistic 0500647 1. 21 O.4da6 F-statistic 0.548154 1, 213 04646

Chi-square 0.599647 1 0.4387 Shi-square 0.5458154 hl 0.4591
i=- _ Mull Hypothesis: ~(C{3MIC{2)=—(CI4}WC(2)

MUl Hypothe sis: (CISINICI2)I=—(CIEINIC(2 i

rull H:Zothesis SE_lrrErr};};l[ry:( poEEneEn Mull Hypothesis Summary

Mormalized Restriction (= 0} walue Std. Err. MNormalized Restriction (= 0) Malue Std. Err.

—CSWC(2) + CIBNC(2) 253 0284 327 9166 —CiENC@) » Clareiz) ZG4472 2 923483

Drelta method computed using analytic derivatives

Delta method computed using analytic derivatives

sadll J2¥1 § Bl sue yLas 1 05 o3, Gl -
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Wald Test:
Equation: MARDLY

Wald Test:
Equation: NARDLA

Test Statistic Value df Probability
t-statistic 2171354 21 0.0377
F-statistic A T14TTT 1, 31) 0.0377
Chi-square A T14TTT 1 0.0299
Mull Hypothesis: C{17)=C({18)

Mull Hypothesis Summarny:

Mormalized Restriction (= 0) WValue Std. Err.
C(17) - C(18) 1045.433 481.4658

Restrictions are linear in coefficients.

Test Statistic Walue df Probability
t-statistic 3.799131 31 0.0006
F-statistic 14.43340 1, 31) 0.0006
Chi-sguare 14.43340 1 0.0001
Mull Hypothesis: C(11)+C(14)=C(15)

Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err.
C(11) + C(14) - ©(15) 233.1663 61.37359

Restrictions are linear in coefficients.
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