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Summary :

This study aims to find out the relationship between oil prices and the inflation
rate in Algeria during the period 1980-2022, using the non-linear autoregressive
distributed lags (NARDL) model. The results of the study showed an asymmetric effect
of positive and negative oil price changes on the inflation rate, in addition to a presence
of positive effect between the consumer price index (CPI )and positive oil prices, thus,
a positive relationship in the long run, in contrast to negative oil prices, which had a
negative effect on the consumer price index (CPl), an inverse relationship between
them. We also confirmed the existence of an inverse relationship between the consumer
price index (CPI1) and Per capita GDP in the long run.

keywords:

Positive oil prices, NARDL, negative oil prices, inflation, asymmetry.
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Dependent Variable: D(CPI)

Method: ARDL

Date: 051924 Time: 11:49

Sample: 1982 2022

Included observations: 41
Dependent lags: 2 (Automatic)
Automatic-lag linear regressaors (2 max. lags): GOP
Automatic-lag dual non-linear regressors (2 max. lags) OlL
Deterministics: Unrestricted constant and no trend (Case 3)
Model selection method: Akaike info criterion (AIC)
Mumber of models evaluated: 18
Selected model: ARDL(Z,1,0)

Wariable

Coefficient

Std. Error

t-Statistic

Prob.*

CPI(-1)
GDP(-1)
@CUMDP(OIL)
@CUMDN(OIL)
D(CPI-1))
D(GDP)

C

-0.076731
-0.006110
0.063960
-0.037906
0.492266
0.005855
21.62810

0.0232420
0001704
0.020178
0.020573
0.131296
0.004265
5710305

-3.276247
-3.586392
3417547
-1.842501
3748275
1.372801
3787556

0.0024
0.0010
0.0017
0.0741
0.0007
01788
0.00086

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelinood
F-statistic
Probi(F-statistic)

0.745716
0700843
1.944574
128.5665
-81.60540
16.61815
0.000000

Mean dependent var
5.0 dependent var
Akaike info criterion
Schwarz criterion
Hannan-Cuinn criter.
Durbin-Watson stat

4 257561
3555286
4322214
4 614776
4.428749
1.666557

*Mote: p~values and any subsequent test results do not account for model
selection.

Eviews13 cilajie Je alaeYh Al dlac) (e 1 jdaal)

ACpi, = 21.6281 — 0.0767 Cpi(—1) — 0.0061 Gdp(—1) +
0.0689 Oil* — 0.0379 0il~ + 0.4922 D(Cpi(—1)) +
0.00585 D(Gdp)

~
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time cpi oil gdp time cpi oil gdp time cpi oil gdp
1980 | 6,16 38,16 | 3268,44298 | 1995 | 51,93 | 17,41 | 2862,10787 | 2010 | 100 80,35 3931,72006
1981 | 7,06 36,76 | 3260,03204 | 1996 | 61,63 | 21,33 | 2927,37744 | 2011 | 104,52 | 112,92 | 3969,66028
1982 | 7,52 | 33,51 | 3356,16155 | 1997 | 65,16 | 19,62 | 2910,23924 | 2012 | 113,82 | 111,49 | 4025.64148
1983 | 797 | 299 3420,74497 | 1998 | 68,39 | 13,02 | 3012,80544 | 2013 | 117,52 | 109,38 | 4057.76481
1984 | 8,62 | 28,72 | 3492,18317 | 1999 | 70,2 18,12 3066,0377 | 2014 | 120,95 | 99,68 | 4129.42255
1985 | 9,52 | 27,63 | 3500,41705 | 2000 | 70,44 | 28,77 | 3138,23002 | 2015 | 126,74 | 52,79 | 4197.41998
1986 | 10,7 14,53 3399,284 | 2001 | 73,41 | 24,74 | 3188,20623 | 2016 | 134,85 | 44,28 | 4246.24217
1987 | 11,49 | 18,36 | 3274,80189 | 2002 | 74,46 | 24,91 | 3321,63776 | 2017 | 142,38 | 54,12 | 4218.08232
1988 | 12,17 | 15,14 | 3154,20324 | 2003 | 77,63 | 28,73 | 3512,89905 | 2018 | 148,46 | 71,17 | 4188.22038
1989 | 13,3 18,53 | 3207,45499 | 2004 | 80,71 | 38,53 | 3612,75298 | 2019 | 151,36 | 64,52 | 4153.00345
1990 | 15,52 | 24,34 | 3153,47583 | 2005 | 81,83 | 54,64 | 3774,07125 | 2020 | 155,02 | 39,18 | 3873.50875
1991 | 19,54 | 21,04 | 3042,21591 | 2006 | 83,72 | 66,05 | 3783,31296 | 2021 | 166,22 | 70,89 | 3939.36086
1992 | 25,72 | 20,03 | 3025,83955 | 2007 | 86.8 74,66 | 3848,77825 | 2022 | 181,62 | 103,9 3999.7577
1993 | 31,01 | 17,5 2896,66841 | 2008 | 91,01 | 98,96 | 3874,36807 I .
1994 | 40,01 | 16,19 | 2810,72674 | 2009 | 96,24 | 62,35 | 3866,29576

Lawatlly ligY) dadaie lily a9 CPl et GDP J dsealy  Joall il (e Ligase il 1 jauaal)

OIL J

Ciysiiall dlaay) ailadll &l :(02-03) a2, 3alal)

Mean
Median
Maximum
Minirmum
Std. Devw.
Skewness
Kurtosis

Jargue-Bera
Probability

Sum
Sum Sq. Dew.

Cbservations

e gl
F2.63558
7341000
181.6200
G.1560000
51.62302
0.279745
2.009204

2.319682
0.313536

2123.330
111927.3

43

L
45.74070
3351000
112.9200
13.02000
30.85463
0.919413
2.584982

6.366724
0041446

1966.850
39984 35

43

GDP
3532.362
3492 183
4246.242
2810. 727
450 3187
0.071475
1.623552

2431121
0179863

151891.6
8517052,

43
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KPSS Unit Root Test on CPI
Mull Hypothesis: CPlis stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Mewey-\West automatic) using Bartlett kernel
LM-Stat.
kKwiatkowski-Phillips-Schmidt-Shin test statistic 0121703
Asymptotic critical values®: 1% level 0.216000
5% level 0146000 .
10% level 0118000 2
8 hanal)
KPSS Unit Root Test on § "
Mull Hypothesis: CPlis stationary CPI
Exogenous: Constant
Bandwidth: 5 (Mewey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.812685
Asymptotic critical values®: 1% level 0.7.39000
5% level 0.463000
10% level 0.347000
KPS S UNIt oot | eSt on ﬂiﬂ
Mull Hypothesis: D(CPI) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
LIM-Stat.
kowiatkowski-Phillips-Schmidt-Shin test statistic 0.092759 .
Asymptotic critical values™ 1% level 0.216000 sl Aie
5% level 0146000 o
10% level 0.119000 @l
________________________________________________________________________________________________________________________________________ £
Js¥)
KPSS Unit Root Test on D{CPI
_ CPI
Mull Hypothesis: D{CPI) is stationary
Exogenous: Constant
Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0419623
Asymptotic critical values®: 1% level 0.739000
5% level 0463000
10% level 0347000
. ____________________________________________________________________________________________________________________________________________
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KPSS Unit Root Test on OIL

Mull Hypothesis: QIL is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

KP5S Unit Root Test on D{OIL)

Mull Hypothesis: D(QIL) is stationary
Exogenous: Constant
Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel

LIM-Stat.

Fwiatkowski-Phillips-3chmidt-Shin test statistic 0.145859
Asymptotic critical values®: 1% level 0.739000
5% level 0463000
10% level 0347000

LM-5tat.
Kowiatkowski-Phillips-Schmidi-Shin test statistic 0111257
Asymptotic critical values®: 1% level 0.216000
5% level 0.146000
10% level 0.119000
¢
KPSS Unit Root Test on OIL (Sgiaall
Mull Hypothesis: OIL is stationary
Exogenous: Constant OIL
Bandwidth: 5 (Mewey-West automatic) using Bartlett kernel
LIM-5tat.
Kwiatkowski-Phillips-Schmidi-Shin test statistic 0.549612
Asymptotic critical values®: 1% level 0.739000
5% level 0.463000
10% level 0.347000
KP55 Unit Root Test on D{OIL) c—b@\ K¥'
Mull Hypothesis: D(OIL) is stationary Ci)‘m
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Mewey-West automatic) using Bartlett kernel OIL djﬁﬁn
LM-5tat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.069302
Asymptotic critical values®: 1% level 0.216000
5% level 0146000
10% level 0119000
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KPS5S Unit Root Test on GDP

Mull Hypothesis: GOP is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Mewey-West automatic) using Bartlett kernel

LM-Stat.
Fwiatkowski-Phillips-Schmidt-Shin test statistic 0.144448
Asymptotic critical values®: 1% level 0. 216000
5% level 0146000 uA
10% level 0119000 =
KPS55 Unit Root Test on GDP GDP
Mull Hypothesis: GDP is stationary
Exogenous: Constant
Bandwidth: 5 (Mewey-West automatich using Bartlett kernel
LM-Stat.
Fwiatkowski-Phillips-Schmidt-Shin test statistic 0572661
Asymptotic critical values®; 1% level 0.739000
5% level 0463000
10% level 0.347000
KPS5S Unit Root Test on DHGDP)
Mull Hypothesis: D{GDP) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Mewey-\West automatic) using Bartlett kernel
LM-3tat.
Fwiatkowski-Phillips-Schmidi-Shin test statistic 0.125058
Asymptotic critical values™®: 1% level 0216000
5% level 0146000 .
10% level 0.119000 s
s
KPS55 Unit Root Test on D{GDP)
3 )l
Mull Hypothesis: D{GDP) is stationary d}ﬂ
Exogenous: Constant dj‘\z‘
Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel
LM-Stat. GDP
Fowiatkowski-Phillips-Schmidt-Shin test statistic 0.154643
Asymptotic critical values™: 1% level 0.739000
5% level 0463000
10% level 0.347000
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VAR Lag Order Selection Criteria
Endogenous variables: CPI1 QIL GDP
Exogenous variables: C

Date: 05M19/24 Time: 1916
Sample: 1980 2022

Included observations: 38

Lag LoglL LR FFE AIC SC HC

0 -635.7216 A 7.98e+10 3361693 3374621 33.66292
1 -470.4114 2958182 21397657 2539007 2590721 2557407
2 -451.1836 3137167 12621359 2485177 2575675 2517376
3 -438.9952  17.96188% 10944734 2468396 2597679 25143947
4 -430.2173  11.54988 116719948 2469265 2637633 2529362
5 -419.5223 1238370 11528278  24.60644* 2667497 2534240

Bound test aladiul ¢l idall Jalsil) il :(05-03)ad) (3alal

— Bounds Test
Mull hypothesis: Mo levels relationship
Mumber of cointegrating variables: 3
Trend type: Unrest. constant (Case 3)
Sample size: 41
Test Statistic “Value
F-statistic F.53T7304
t-statistic -3.276247
— Bounds Critical Yalues
10% 5% 1%
Sample Size T{")] (1) | T{")] (1) | T{*)] (1)
F-Statistic
40 2.933 4.020 3.548 4 803 5.018 6.610
45 2893 3.983 3.535 4733 4 983 6423
Asymptotic 2720 3770 3.230 4 350 4.290 5610
t-Statistic
Asymptotic -2.570 -3.460 | -2 860 -3.780 | -3.430 -4 370
* {0y and I{1) are respecdtively the stationary and non-stationary bounds.
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— Error Correction

Dependent Variable: D{CPI)

Method: ARDL

Date: 05M19/24 Time: 18:38

Sample: 1982 2022

Included observations: 41

Dependent lags: 2 (Automatic)

Automatic-lag linear regressors (2 max. lags): GDP
Automatic-lag dual non-linear regressors (2 max. lags): QIL
Deterministics: Unrestricted constant and no trend (Case 3)
Model selection method: Akaike info criterion (AIC)

Mumber of models evaluated: 18

Selected model: ARDLEZ 1,00

ariable Coefficient Std. Error t-Statistic Prob.
COINTEQ® -0.076721 0.013396 -5, 727953 0.0000
DICPI-1)) 0.492266 0.110964 4 436261 0.0001
DIGDP) 0.005855 0.003406 1.719091 0.0940
c 21.62810 26271158 5962894 0.0000
R-squared 0745716 Mean dependentwvar 4 257561
Adjusted R-squared 0.7250899 3.D. dependentwvar 3.555286
S.E. of regression 1.864073  Akaike info criterion 4175873
Sum squared resid 128.5665 Schwarz criterion 4343081
Log likelinood -81.60540 Hannan-CQuinn criter. 4. 236750
F-statistic 36.16891 Durbin-Watson stat 1.666557
Prob(F-statistic) 0.000000

* pwvalues are incompatible with -Bounds distribution.
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— Conditional Error Correction

Dependent Variable: D{CPI)

Method: ARDL

Drate: 05124 Time: 18:38

Sample: 1982 2022

Included observations: 41

Dependent lags: 2 (Automatic)

Automatic-lag linear regressors (2 max. lags). GDP
Automatic-lag dual non-linear regressors (2 max. lags) OlL
Deterministics: Unrestricted constant and no trend (Case 3)
Model selection method: Akaike info criterion (ANC)

Mumber of models evaluated: 18

Selected model: ARDL{Z, 1,00

Wariable Coefficient Std. Error t-Statistic Prob.
CPI-1) -0.0FET31 0.0232420 -3.2T6247 0.0024
GDP({-1) -0.006110 0.001704 -3.5863292 0.0010
ECUMDPOIL)y™™ 0.068960 0.020178 2417547 0.0017
@ECUMDMNOOIL)Y -0.027906 0.0205732 -1.842501 0.0741
D{CPI-1)) 0.492266 0.121296 3749275 0.0007
D(GDP) 0.005855 0.004265 1.372891 01788

C 21.62810 5710305 3. 787556 0.0006
R-=quared 0745716 Mean dependent var 4 257561
Adjusted R-=quared 0700843 S.D. dependent var 3.555286
S E. of regression 1.944574 Akaike info criterion 4 322214
Sum squared resid 128.5665 Schwarz criterion 4 614FTE6
Log likelinood -81.60540 Hannan-CQwinn criter. 4. 428749
F-statistic 16.61815 Curbin-Watson stat 1.666557

Prob(F-statistic) 0000000

=

p-values are incompatible with t-bounds distribution.
== Faro-lag variable.

— Error Correction

Qishll Ja¥) cilalea ik mili :(07-03)ad; galal

Cointegrating Specification

Deterministics: Unrest. constant (Case 32)

CE = CPI-1)- (-0.079623*GDP(-1) + 0.8987225@CUMDP{CIL,"19827) -

04940125 @CUMDMNIOIL, 198270

Cointegrating Coefficients

Variable * Coefficient =td. Error t-Statistic Prob.
GDP(-1) -0.079623 0.020879 -2 578517 0.01329
ECUMDP{OIL) 0.898722 0.285931 3143143 0.00322
E UMD MOl ) -0.494012 0.239255 -2 064790 0.0458
Mote: = Coeflicients derived from the CEC regression.
Cointegrating Series
ARDL Cointegrating Series
SO
280 o, e )
- ., L
260
A0 k-_“'-wh . L . / T
220 \
200 \
180 \
160
1980 1985 199 1995 20 2005 2010 2015 2020
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ZCoefficient symmetry tests
Full hypothesis: Coefficient is symmetric
Degrees of freedom (simple tests)y F(1,34), Chi-square(1)
Equation:
Wariable Statistic Walue Frobakbility
Long-run
L F-statistic 24 73952 00000
Chi-square 24 Faasz 00000
Short-run
L F-statistic Y [ I
Chi-square A [t
Joint (Long-Run and Short-Rund
L F-statistic Y [ I
Chi-square A [t

Coefficient symmetry tests
rMull hypothesis: Coefficient is symmetric
Degrees of freedom (simple testsy F(1,34), Chi-square{1)
Equation:
Yariable Statistic YValue FProbakbility
Long-run
oIl F-statistic 24 72952 0.0000
Chi-square 24 73952 0.0000
z dsaill duandal) C)Lsiy) il :(09-03) ad) Galdl)
Heteroskedasticity Test: Breusch-Pagan-Godfrey ‘hmfﬂ Jlr‘ﬁ\
Mull hypothesis: Homoskedasticity .
BG Aeluall
F-statistic 1.508737  Prob. F(G,34) 0.2047
Dbs*R-squared 8.625382 Prob. Chi-Square(g) 0.1958
Scaled explained 55 3.883781 Prob. Chi-Square(g) 0.6024
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Heteroskedasticity Test: ARCH

ald jlisl
ARCH ¢kl

F-statistic 0611053 Prob. F(1,38) 0.4392
Obs*R-squared 0.633035 Prob. Chi-Sgquare(1) 04262
Ramsey RESET Test Aaua jLda)
Equation: UNTITLED
Omitted Variables: Squares of fitted values US\A_“ 35 55\
Specification: D(CPIly CPI-1) GDP{-1) @ CUMDP{QIL,"19827) =
@CUMDMNOIL,"1882™) D(CRI-1)) D{GDF) C Ramsy test

Yalue df Probability
t-statistic 1.219156 33 02314
F-statistic 1.486341 (1, 33) 02314
Likelinood ratio 1.806287 1 0.17a0
F-test summary:

Sum of 3q. df Mean Squares

Test 35R 541140 1 R.A41140
Restricted 35R 128.5665 34 3781367
Unrestricted 33R 123.0253 33 3.728040
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