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Abstract

This study aims to measure the impact of inflation on economic growth in selected
countries (Algeria, Tunisia, Morocco, Egypt) over the period 1990-2022. The analysis employs
panel data models and the Autoregressive Distributed Lag (ARDL) methodology. After
conducting a descriptive analytical study of the variables using statistical analysis tools and the
XLSTAT 2016 software, we estimated the ARDL model and conducted various statistical and
econometric tests, which indicated that the model is free from issues and suitable for estimation
using well-known statistical software such as STATA 15.1 and Eviews 10. The study yielded the
following findings.

"The study found that the Random Effects Model (REM) is the most appropriate for the
sample. According to this model, inflation is a variable that exerts a negative impact on economic
growth. Furthermore, we established the existence of along-term relationship between inflation
and economic growth by conducting the Kao Cointegration Test among the study variables.
Finally, the Hausman test results indicated that the Pooled Mean Group (PMG) modé is the
most suitable for this estimation.”

K eywor ds. Economic growth, inflation, panel models (PANEL), ARDL model
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3.841 Khi*(Valeur critique)
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Cependent Yariable: LGDF

Method: Panel Least Squares

Date: 0424124 Time: 1554

Sample: 1990 2022

Periods included: 33

Cross-sections included: 4

Total panel (balanced) observations: 132

Wariable Coeflicient Std. Error 1-Statistic Frob.

LIMNF 0.039154 0187260 0.209090 0.8347

C 27.098381 0.323422 83.79081 0.0000

R-squared 0.000336 WMean dependentvar 2715680

Adjusted R-squared -0.007354 3.0. dependentvar 1.993080

3.E. of regression 2000404 Akaike info criterion 4 239611

Sum squared resid 520.2103  Schwarz criterion 4. 283280

Log likelihood -277.8143  Hannan-Ciuinn criter. 4 257360

F-statistic 0043718 Durbin-\Watson stat 0.003938
Prob(F-statistic) 0.834706
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Dependent Variable: LGDOP
Method: Panel Least Squares
Date: 04/24/24 Time: 15:57
Sample: 1990 2022
Feriods included: 33
Cross-sections included: 4
Total panel (balanced) observations: 132
Variable Coefficient otd. Errar t-Statistic Frob.
LINF -0.259574 0.109957 -2 360696 0.01938
C 27.53461 0.179675 153.2466 0.0000
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.785132 Mean dependent var 27.15680
Adjusted R-squared 0778364 5.D.dependentvar 1.893080
S.E. of regression 0.938310 Akaike info criterion 2747671
Sum squared resid 111.8142  Schwarz criterion 2.856868
Lag likelihood -176.3463  Hannan-Cluinn criter. 2792044
F-statistic 116.0151 Durbin-Watson stat 0.052604
Prob(F-statistic) 0.000000
Eviews10 gelin cilaie Sl Tl QU alae) gha :jaaall
\
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Dependent Variable: LGDP

Method: Panel EGLS (Cross-section random effects)
Date: 04/24/24 Time: 1558

Sample:; 1990 2022

Periods included: 33

Cross-sections included: 4

Total panel (balanced) observations: 132

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Praob.
LIMF -0.2574649 0109816  -2.344537 0.0206
c 27.531584 1.226574 2244589 0.0000
Effects Specification
3.D. Rho
Cross-zection randam 2426738 0.86949
|diosyncratic random 0.938310 0.1301
Weighted Statistics
R-squared 0.040826 Mean dependentvar 1.823743
Adjusted R-squared 0.033448 3.D. dependentvar 0.89512549
S.E. of regression 0.835215 3Sum squared resid 113.7016
F-statistic 5.5633296 Durbin-Watsan stat 0.051171
Prob(F-statistic) 0.020158
LInweighted Statistics
R-squared -0.018958 Mean dependent var 2715680
Sum squared resid 5302508 Durbin-Watson stat 0.010973
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-0.257469 -0.259574 0.039154
(-2.344537 -2.360696 0.209090) LINF
**(0,0206) **%(0,0198) **(8.3470.)
27.53154 27.53461 17979.74 bl
(22.445890) 153.2466 ( (83.79081)
*%(0,0000) *%(0,000) +(0.000)
0.040826 0.785132 0.000336 R?
5.533296 116.0151 0.043718 F de Fisher
*%0,020159 **0,000 0.834706 Probabilite
0.051171 0.409 0.003938 DW
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(0.785 - 0.0003 ) /(5 - 1)
(1-0.785 ) /(4x33 — 4 —1)

Wl Ry =115.88 W)d dysuaall i dglaay ded W ey HLAY) 13 Guld icy

%5 dysina (ssiuary dagdnall duaydll iy addes F(3132 =26 :chaly aad dgasall 4dliaay)

F(4-15x33-4-1)= =115 .88

bl die Glly (raa gad i Gla ol Jsig
S Lo gl pans Las) laald
iy S0 Ao aaty o Cism il Y1 3 0 @y Ld8 LES) el o
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Oemsp lia) 12368, Jsaall
Correlated Random Effects - Hausman Test

Equation: Untitled
Test cross-section random effects

Test Summary Chi-5q. Statistic  Chi-3q. d.f. Frob.

Cross-section randam 0143782 1 0.7045

Cross-section random effects test comparisons:

“ariable Fixed Random War(Dift.) Prob.

LIMF -0.259574  -0.257469 0.000031 0.7045
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C Hstall V) g5 e sa Aaball due bl DL 3l ()6 adde s Al Dbl iy
5z asaill yla gAY Llsdall Jalgall & Jicy 52y Jol (pu Sledal) aal) & Cada) Sl
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g5
Adl) ae Gwal) Mie | G Al Me S 5mall Aic Laay)
J¥ P- S P-VALUE
P-VALUE | VALUE P-
VALUE
P=0.0000 | P=0.068 | P=0.000 | P=0.0.789 | zisi | Im Pesaran shin
2
P=0.0000 | P=0.495 | P=0.000 P=0.922 | z3sa
3
P=0.0000 | P=0.101 | P=0.037 P=1 zasal ADF
1
P=0.0000 | P=0.124. | P=0.000 P=0.563 | zis
2
P=0.0000 | P=0..622 | P=0.000 P=0.935 | z3a
3
P=0.0000 | P=0.046 | P=0.0001 P=1 zisall PP
1
P=0.0000 | P=0.015 | P=0.000 P=0.000 | zis
2
P=0.0000 | P=0.119 | P=0.000 P=0.398 | zis
3
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Pairwise Granger Causality Tests
Date: 04/27/24 Time: 17:24
Sample: 1990 2022

Lags: 1

Mull Hypothesis: Obs  F-Statistic Prob.
DLIMF does not Granger Cause DLGDP 124 4 26879 0.0410
DLGDP does not Granger Cause DLIMF 1.28838 0.2586
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Kao Residual Cointegration Test

Series: LGDP LINF

Date: 04/27/24 Time: 1552

Sample: 1990 2022

Included observations: 132

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend
User-specified lag length: 5

Mewey-West fixed bandwidth and Parzen kernel

-Statistic Prob.

ADF 1.825684 0.0339
Fesidual variance 0.014930
HAC variance 0.035327

Eviews10 galiy clajie o ol (Ul alae) ope tjaeadll

sl Jsy axall (g by e i) JalSall g laaY oSlel Joaall it A
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» lagin JaY) 5yabs Jal1 Al gk 23l A 8 Jal o lay ARDL

ARDL Zibaal) 4ajll clgadll 1A sy zdlad el Ll
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(Pooled Mean dyasall dsgarall by zisai (305 (Panel ARDL ) giladll juis
group)
PMG) daasdl dcganall oy 7 igai (339 (Panel ARDL ) zilail) i :27 a3 J gand)

DependentVariable: DLGDP)

Method: ARDL

Date: 0427124 Time: 16:40

Sample: 1992 2022

Included observations: 124

Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dwynamic regressars (4 lags, automatic) LINF
Fixed regressaors: C

Mumber of models evalulated: 16

Selected Model: ARDL(Z, 1)

Mote: final equation sample is largerthan selection sample

Yariable Coefficient Std. Error t-Statistic Prob.*

Long Run Equation

LIMF 98.35726 654.9201 0150182 0.8809

Short Run Equation

COINTEQO -0.000383 0000148 -2.589727 0.0115
D{LGDP{-1)) -0.112440 0157566  -0.713608 0.47649
D(LIMF}) -0.016987 0007330 -2.317471 0.0222

C 0.046628 0.013465 3462881 0.0008

Mean dependentvar 0.092879 3.D. dependentwvar 0.070670
S E. ofregression 0.054171 Akaike info criterion -3.137986
Sum squared resid 0.337472 Schwarz criterion -2 TBET16
Log likelinood 2241071 Hannan-Cluinn criter. -2.987119

*Mote: p-values and any subsequent tests do not account for model
selection.
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(Mean group) 4 gaxall aus zigai (389 (Panel ARDL ) g ilaill il :q
MG) s garall o zisai (389 (Panel ARDL ) zilaill ais :28 ad; Jgaal)

Mean Group Estimation: Error Correction Form
(Eatimate results saved asz mg)

DLGDE Coef. 5td. Err. z Bx|z| [95% Conf. Interval]

ECT
LINF1 -9.610596  5.993416 -1.60 0.109 -21.35748 2.136283

SR
ECT -.0157317 .0121751 -1.25 0.19% -.0395945 0081311
DLINF .0254867  .0096665 2.64 0.008 0065408 0444327
_cons .4836956  .3728383 1.30 0.195 -.2470539 1.214445

STATAIS. I galiys cilajia e Joliy Calllall Sae] o ¢ jauaall

dy sine pdumil)l il peidls il cadl 8 ADle agay ) Jsaall miln i
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(Dynamic Fixed Sty ini o5l zigad 389 (Panel ARDL ) zilaill & iz
Effects
Seolulll Gl o1 S 7 dgad (389 (Panel ARDL ) gilaill i :29 a8 Jgaal)
(Dynamic Fixed Effects

Dynamic Fixed Effects Eegression: Estimated Error Correction Form
(Eztimate results =saved as DFE)

Coef. S5td. Err. =z Pxl=z| [95% Conf. Interwvall

ECT
LINF1 3.477851 1.9595298 1.74 0.081 —.4328619 T7.3BE563

SR
ECT -.0121332 0059762 -2.03 0.042 -.0238463 -.0004201
DLINF 0237219 .0088865 2.67 0.008 .0063046 .0411351
_cons .3649406 .1654535 2.21 0.027 0406577 .6892235
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(Pooled  daardl de ganall oy z3sai 385 (Panel ARDL ) jaasi il Jsoal)
(Dynamic  Sualiall 25,01 <yt (Mean group) ic geadll Jawis = 3503, Mean group)
PG Jsaall A Agae mililly enga HLAAL Akt & agin JualiallsFixed Effects

(Panel ARDL ) ki 7 3lad (e Alalial) Jgaa :30 ad) Jgandl

LAY Jlaiay) dagd Lilany) 4o O Alalial)
PMG 0.9 0.01 PMG/MG Hausman
PMG 0.99 0.00 PMG/DFE
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(usies %) ol i) a) pai Jina : (1) b Ll

Sl s ) paa
1990 0.80000058 7.94981944 3.411812226 5.667029157
1991 -1.20000059 3.9045453 7.216088154 1.125404594
1992 1.8000023 7.80572888 -2.09773875 4.472859185
1993 -2.10000076 2.18982886 -0.7405917 2.900790799
1994 -0.89999655 3.17841132 10.58800042 3.973172181
1995 3.79999479 2.35166985 -5.40544787 4.642458774
1996 4.09999847 7.14608097 12.37287627 4.988730566
1997 1.09999994 5.4409435 -1.56070235 5.492354742
1998 5.10000361 4.78376248 7.238552677 5.575497461
1999 3.20000155 6.05463448 1.697061477 6.053438783
2000 3.8 4.70997291 2.582180915 6.370003832
2001 3 3.79627166 7.721825196 3.535251973
2002 5.6 1.32255715 3.730197375 2.390204026
2003 7.2 4.70239953 6.17110215 3.193454737
2004 4.3 6.23579072 4.571380165 4.092071611
2005 5.9 3.48654554 3.19224973 4.471744472
2006 1.70000001 5.24409983 7.79082001 6.843838194
2007 34 6.70952097 3.441067767 7.087827427
2008 2.4 4.23778148 5.684539363 7.156283566
2009 1.6 3.04345012 3.745769401 4.6735998
2010 3.6 2.97113275 3.499557094 5.147234858
2011 2.9 -2.0466339 5.524645233 1.764571949
2012 3.4 4.21667712 3.062343685 2.226199799
2013 2.8 2.42993096 4122212869 2.185466054
2014 3.8 3.09032803 2.71924408 2.91591188
2015 3.7 0.96770315 4.344582976 4.372019078
2016 3.2 1.11742586 0.521185506 4.346643456
2017 1.3 2.23783869 5.057898162 4.181221
2018 1.2 2.62493009 3.06564133 5.331108619
2019 1 1.58784673 2.890974761 5.552093072
2020 -5.1 -8.81792563 -7.17820744 3.550164838
2021 3.4 4.40547539 8.02098437 3.290646012
2022 3.20000165 2.43786606 1.258543984 6.587845609
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GAY) sl Gang il adialll ¥ ana : (2) o) galal)

Sl s ) paa
1990 16.65253 6.545293 6.782594 16.75637
1991 25.88639 8.193715 7.986166 19.74854
1992 31.66966 5.824345 5.740247 13.63742
1993 20.54033 3.974956 5.183114 12.08979
1994 29.04766 4.733231 5.141672 8.154231
1995 29.77963 6.24415 6.123582 15.74223
1996 18.67908 3.725145 2.986809 7.187104
1997 5.733523 3.652026 1.038199 4.625606
1998 4.950162 3.125366 2.753113 3.872575
1999 2.645511 2.690125 0.684783 3.079499
2000 0.339163 2.962308 1.894635 2.683805
2001 4.225988 1.983333 0.619802 2.269757
2002 1.418302 2.721033 2.79562 2.737239
2003 4.268954 2.712592 1.167734 4.507776
2004 3.9618 3.63228 1.493444 11.27062
2005 1.382447 2.017786 0.982642 4.869397
2006 2.311499 3.225253 3.284762 7.644526
2007 3.678996 2.966944 2.042085 9.318969
2008 4.858591 4.345028 3.714843 18.31683
2009 5.73706 3.664903 0.971863 11.7635
2010 3.911062 3.33898 0.993557 11.26519
2011 4.524212 3.240028 0.906925 10.06493
2012 8.891451 4.611844 1.287122 7.111729
2013 3.254239 5.316235 1.880655 9.46972
2014 2.916927 4.625551 0.44231 10.07022
2015 4.784447 4.437371 1.557907 10.37049
2016 6.397695 3.629399 1.635311 13.81361
2017 5.591116 5.308848 0.754663 29.50661
2018 4.26999 7.307592 1.803917 14.40147
2019 1.951768 6.720075 0.303386 9.1528
2020 2.415131 5.634151 0.705969 5.044933
2021 7.226063 5.70635 1.401959 5.214049
2022 9.265516 8.306461 6.657042 13.89566
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Dependent Variable: LGDP

Method: Panel Least Squares

Date: 04/24/24 Time: 15:54

Sample: 1990 2022

Periods included: 33

Cross-zections included: 4

Total panel (balanced) observations: 132

Jib g iad s il ;

Dependent Yariable: LGDP

Method: Panel Least Squares

Date: 04/24/24 Time: 1557

Sample: 1980 2022

Periods included: 33

Cross-sections included: 4

Total panel (balanced) observations: 132

(3) o @alal

Yariable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient  Std.Error  t-Statistic Prab. LINF 0959574 0109957 -2 260696 00198
cC 27 53461 0179675 153.2466 0.0000
LINF 0039154 0187260 0200090 08347
C 27.09981 0323422 8379081 0.0000 Effects Specification
Cross-section fixed (dummy variables
R-squared 0.000336 Mean dependentvar  27.15680 (aummy )
Adjusted R-squared -0.007354 S.D. dependentvar 1.893090 R-squared 0.785132 Mean dependentvar 27.15680
S.E. of regression 2.000404 Akaike info criterion 4239611 Adjusted R-squared 0778364 S.D. dependentvar 1.993090
Sum squared resid 5202903 Schwarz criterion 4283200 3.E. of regression 0938310 Akaike info criterion 2. 747671
Log likelinood 277.8143  Hannan-Quinn criter. 4257360 Eggﬂliigﬁgﬂms'd j];;glgg ag:::nmét‘;ﬂmer g?gggii
ctatati i -176. - ' .
Fstafistic 0043718 Durbin-Watson stat 0003938 F-statistic 116.0151 Durbin-Watson stat 0.052604
Prob(F-statistic) 0.834706 Prob(F-statistic) 0.000000
ﬁefheﬂddiﬂtVE:fiEagll_eé '(—gDF' @ som effects) Correlated Random Effects - Hausman Test
vlethod: Fane ross-secton random emnects : . :
Date: 04124124 Time: 15:58 Equation: Unfitled
Sample: 1990 2022 Test cross-section random effects
Periods included: 33
Cross-sections included: 4 Tests Chi-Sq. Statisti Chi-Sg. df Prab
Total panel (balanced) observations: 132 st summary I-2q. Slalslc I-2g. 4L rab.
Swamy and Arora estimator of component variances
- - . Cross-section random 0.143782 1 0.7045
Wariable Coefficient Std. Error t-Statistic Prob.
LINF -0.257469 0109816  -2.344537  0.0206
c 2753154 1226574 2244583  0.0000 Cross-section random effects test comparisons:
Effects Specification . . .
SD. Rho Variable Fixed Random Var(Diff.) Prab.
Cross-section random 2426739 0.8699
Idiosyneratic random 0938310 0.1301 LINF -0.259574  -D.257469 0.000031 0.7045
Weighted Statistics
R-squared 0.040826 Mean dependentvar 1.823743 imAg i
Adjusted R-squared 0.033448 S.D. dependentvar 0.951259 F‘alrmse GI’EHQEI'ICEIL.ISEIITY Tests
SE. of regression 0.935215 Sum squared resid 1137016 Date: 04/27/24 Time: 17:34
F-statistic 5533206 Durbin-Watson stat 0.051171 Sample: 1990 2022
Prob(F-statistic) 0.020159 i
Lags: 1
Unweighted Statistics
R-squared -0.018858 Mean dependentvar 27 15680 MNull H‘f’DUthESISZ 0bs F-Statistic
Sum squared resid 5302508 Durbin-Watson stat 0.010973
DLINF does not Granger Cause DLGDP 124 426879 0.0410
DLGDP does not Granger Cause DLINF 1.28838 02586
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Kao Residual Cointegration Test

Series: LGOP LINF

Date: 04/27/24 Time: 1552

Sample: 1880 2022

Included observations: 132

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend
User-specified lag length: 5

Mewey-West fixed bandwidth and Parzen kernel

t-Statistic Prob.

ADF 1.825684 0.0339
Residual variance 0.014930
HAC variance 0.035327

Dependent Variable: D(LGDP)

Method: ARDL

Date: 04/27/24 Time: 16:40

Sample: 1992 2022

Included observations: 124

Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): LINF
Fixed regressors: C

MNumber of models evalulated: 16

Selected Model: ARDL(Z, 1)

Mote: final equation sample is larger than selection sample

\ariable Coefficient Std. Error t-Statistic Prob.*

Long Run Equation
LIMNF 98.35726 654 9201 0.150182 0.8809

Short Run Equation
COINTEQDT -0.000383 0.000149 -2.569727 0.0115
D{LGDP(-1)) -0.112440 0.157566 -0.713608 0.4769
DHLIMNF) -0.016987 0.007330 -2.317471 0.0222
C 0.046629 0.012465 3.462881 0.0008
Mean dependent var 0.092879 S.D. dependentvar 0.070670
S.E. of regression 0.054171  Akaike info criterion -3.137986
Sum squared resid 0.337472 Schwarz criterion -2 766716
Log likelihood 2241071 Hannan-Quinn criter. -2.987119

*Mote: p-values and any subsequent tests do not account for model

selection.

Eviews10 melin Slajie e T iy Ll Aae) et yadll

(PMG) daardl de ganall oy z35a5 (385 (Panel ARDL ) zilaill ki @ (4) a8 galall

Dependent Variable: D{(LGDF)
Method: ARDL

Date: 0427124 Time: 16:40
Sample: 1992 2022

Included observations: 124

Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): LINF

Fixed regressors: C
Mumber of models evalulated: 16
Selected Model: ARDL(Z, 1)

Mote: final equation sample is larger than selection sample

Variable Coefficient

Std. Error t-Statistic Prob.*

Long Fun Equation

LIMF 98.35726

654 9201 0150182 0.2809

Short Run Equation

COINTEQOA -0.000383 0000149 -2 BRAT2T 00115
DILGDP{-1)) -0 112440 0157566 -0.713608 04769
D{LIMNFY -0.016987 0007330 -2 317471 nozz2z2

C 0046629 00132465 3462881 00008

Mean dependent var 0092879 3S.D. dependentwvar 0070670
S.E. of regression 0.054171 Akaike info criterion -3.137986
Sum squared resid 0.337472 Schwarz criterion -2 766716
Log likelinood 224 1071 Hannan-Qwinn criter. -2.987119

*Mote: p-values and any subsequent tests do not account for model

selection.

Eviews10 zualin cilajie Sl Tl Clllll Sae] e ol
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MG) e sanall aug migai Gi5 (Panel ARDL ) z3lall o

(5) by gl

Mean Group Estimation:

Error

Correction Form

(Eztimate results saved as mg)

DLGDP Coef. 5td. Err. z Bx|z| [95% Conf. Interwvall

ECT
LINF1 -9.610596 5.59593416 -1.60 0.10% -21.35748 2,.136283

SR
ECT -.0157317 .0121751 -1.29 0.196 -.0395945 .0081311
DLINF .D254867 0096665 2.64 0.008 0065408 .0444327
_cons .4836956 .3T28383 1.30 0.185 —-.2470539 1.214445

STATALS. Igmalizs cilajia Lo leliy Clllall slae] (e 2 el

(Dynamic St intdl o 5l z3sa (385 (Panel ARDL ) zilall pa

(6) o2 Gala

Fixed Effects
Dynamic Fixed Effects Regression: Estimated Error Correction Form
[Estimate results saved as DFE)
Coef. 5td. Err. z Ex|z| [25% Conf. Interwvall
ECT
LINF1 3.477851 1.995298 1.74 0.081 -.4328619 T7.388563
SR
ECT -.0121332 .DD59762 -2.03 0.042 —-.0238463 -.0004201
DLINF .0237219 .DDBBERS 2.87 0.00D8 0063046 .0411351
_cons . 3649406 .1654535 2.21 0.027 0406577 .6B92235

STATALS. I galizs cilajia Lo leliy Clllal slae) (e 2 2l
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(Panel ARDL ) yaii = dlad (j dlaldall Jgan

H(7) o galad

LAY Jlaiay) dad Tilaay) dad o ALalial)
PMG 0.9 0.01 PMG/MG Hausman
PMG 0.99 0.00 PMG/DFE

Eviews10 5 STATALS. 1zaliy cilasie e ol Ul alse) cpa t yaadl)
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