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! Dielman, 1989, « Pooled Cross-Sectional and time series data analysis », Texas Christian University, USA, P 02.
2 Free. A and Kim, 2007, « Longitudinal and Panel Data », University of Wisconsin, Madison, p 02.
* William Green, 2003, « Econometric Analysis », 5 ed, New Jersey, Prentice Hall, Apper Saddle River, p 272.

-161 -



Cadly g Pl 193 (B dsler Y Dlall Gdou B aladl QY Al 493 D& fadlt

s Sy « V_?L;\ wlolably gl adidl Joe 25LasBY) ) olslal am L Je sl -

Y Jles Bl (3 A paidly eomd SLslasl s LG s (St

OF et LIV G Sl (3 Bladlly UMV Al oLl ldaal) o sl s ey

AT el taglad) Caelias dn ol Jo iy (Sh BU bl & mies @) Caslal) aad)

alSae OF LS™ ¢ Lol 380 wld wlpuss Jo Jpad) 251800 JUly L el of daladll 5

il Sl Sl e s BT 06T ol Bral) LY

L My ¢l 3USS SISy B s e ST s Land e B Sl e -
C ool @ e L)

ikl mSlly paad) Ol jelad S Y BL llare jead -

UL sl Lewls oty JSLae 2ully e BUIL 23U OB ¢ kel a3l (3 -
Ll as o ol sl i jseb o (3 delis &t ) LSl 5 T 2

Pl pas 3 oAl wbill GULy plissl dis bl anlali"Heteroscedasticity
Sobodl WE S e o BUY 23U 0B (SN sLas dael Dl OV L)
Bl slall e dly S0 ¢ lg lnd) plisil Loz e B3 Oligl) (Gt s
(3,ll Oldsgl e s Al Oleghas 2d> 4a g'pﬁ}\ Cum UL ildl Ol alimy
o olmdll pdn ey Lo Lz e Al Bl U Uy plasaa) 18T gt L g
i o tadaall sl 2l s i P "Bl e e
(Multicollinearity) Jaz sax) A e i) U o U Slbans plasaad 0} -
el el ot =30 Jai3.1.2
L ) JSCal £55 (3 dambeall sl LSl Z3U ab
((FEM) &t 63 Ti90d Yol
fblsiS (Ptasally (T ) amlail) BV o ol on o (FEM w031 2344 3

Syl bl Semgr e el O (6l el o (Jall g ¢ Bl GBI e g

' Peracchi. F, 2001, « Econometrics », England, John Wiley et Sons LTD, p 397
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! pesaran, M.H. and R. Smith, Estimation of long-run Relationships from Dynamic Heterogeneous Panels, Journal of
Econometrics, 68, pp. 79-113. 1995

2 Pesaran, M.H., Y. Shin and R. Smith, Pooled Mean Group Estimation of Dynamic Heterogeneous Panels, Journal of
the American Statistical Association, 94, pp.621-34. 1999

¥ pesaran M et al ( 1997) , Pooled estimation of Long-Run Relationships in Dynamic Heterogeneous panel
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Fixed effects (within regression)
Model F(3.84) - 190.88

Prob > F = 0.4463

Rho = 0.63446328

R?=0.7454
Var Coefficient | Std. Err | t—stat P> |t]
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GDPpercapita -0.000114 | .0003329 | -0.34 0.733
Constant 36.93645 1.183569 | 31.21 0.000

Note: * significant at the 0.05 level, ** significant at the 0.01 level.
Source: Panel regression with fixed effects performed by authors using STATAL6 software
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Aall Sl ULy e plboiial & 435 ¢ Lslan Y il bl GLEY (ry BV dnnls
S et L B Eal) SN 2358 ag 23U s M e (Data Panel) aabadl)
AW Jgdd) (3 dse IS amSlsy L Sledall

sl JV- B gl (13) Jguer

Dependent Variable: GINI Obs per group: min =30
Number of obs = 90 Number of groups = 3
Avg = 30 Max =90

Random effects (GLS regression)

Model Wald chi2(4) = 33477.41
Prob > chi2 = 0.0000
Rho=0

R2=0.7454
Var Coefficient Std. Err Z P> |z|
publicspending -.0303456 .0529707 -0.57 0.567
healthcareexpend | -.0622739 0173265 -3.59 0.000**
GDPpercapita .000221 .0002693 0.82 0.412
Constant 41.1979 9166288 44.95 0.000

Note: * significant at the 0.05 level, ** significant at the 0.01 level

Source: Panel regression with random effects performed by authors using STATA16 software
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JadYl ga gl O S mhge thadall Do
Chi2 Prob> Chi2
0.00 0.00*

Note: * significant at the 0.05 level
Source: Hausman test performed by authors using STATAL6 software

0.05 e &0(0.00) adla=Y) edl OV (23l Al pb dadad) o i) OF Jead) oo
)l ol (63 B Ll e el C';j.é J..aa\ OB« Hausman ey Gy ¢ 2UA

(2003 Baltagi et al. )

: 2015 U1yl o JLJ UL (o) S e 7.2.2

Wooldridge ) J Gy dld) awhid) clis il w5l o3 U gl of jlaey
Pesaran ) kil JMizeVl jlel ¢ lasidl e=d) ollel D30 d>] & ¢ (2010
Ol @l ads Jlzly « () Wooldridge 2012)  J sla=SU @)l LU jlexly ¢ (2015
hpme pb ddle Jla) 08 e Jsad) el e o ULy L (Baum 2001) J ol e
(15 Jaadly ¢ 14 sl ¢ 13 . Jaud))

2015 0l o JLI il i) JBaa L) 15y Jsur

P DUl (B abade Sl 3579 puls 1hpadall Lo )
Z— stat P> |z|
0.947 0.3435

Source: Cross-sectional dependence test performed by authors using STATA16 software

(0.05 <0.3435) degs 5 Jlam V) iy By inall auo @l a8y - Se Y sl Jodd) o

B bl 3 alaie Szl 35y ¢ Sy
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Dt Ol oL @ eSS 1) b3 Wooldridge jlt 8.2.2
24 ¢ Wooldridge jLest i 0¥ cadlptad) 5 2 ol ey Lo s dny
pde af gl ok ol o s oY (Bt-1) 5 oo (Bt s 3 L) as o3 Il

ot ad ablie 315 LUyl 355

i) ol Bl el SU 3l s Wooldridge et (16) Jsir

slasSU 315 BLiy) Sz poe cdadall Bz jdl)
F 1,2 Prob>F
26.281 0.0360*

Note: ** significant at the 0.05 level.
Source: Wooldridge test for autocorrelation performed by authors using STATALG6 software.

ds ¢ Qg .(0.05> 0.00360) e alam! dagdy 55,0 &ypaall 2,4l OF Joidl g

b ol gl e U@ gld b)) e
Wald test for group-wise heteroskedasticity in the fixed effects regression
PP ol O ks ASCan 3579 pds thadall 4o )
Chi2¢3,) Prob> Chi2

44.68 0.0000*

Note: ** significant at the 0.01 level.
Source: Group-Wise heteroskedasticity test performed by authors using STATAL6 software.

(0.01> 0.0000y aJe alam) aasy 2spe daal) 2ol OF (16) Joad) oy

63 B HIadt OF Bl il T (o3 Ll ) 3l ol aie alSan dg ¢ UL
W ¢ el el ol adey e @l LU Al syl Jgde 8 anld) oL
bl skl d\;y\ ¢ Panel Mean Group MG) e gl JlUL1 Ell s o]

JXTMG s EJl i pdoiieg Eo> ¢ Pesaran and Smith (1995 J babeds alanll) Ul
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Aysh A3jly BMe 35y e 3Rt MY M 3lady .STATAL6 7l (3 Eberhardt (2012)

ol el LS Ll edany S5y (Hrie LSS sy e il ol Y
:Pedroni J &z \J.e\g:j\ ye1 9.2.2

(P bl & Srall LS sgmg el (3 Llisanl ol ST e jLas V1 s amy

By i ol e ol op dral) WSl Pedront el s (17) Jodd e o
A bl palize BISS g o& ) aall 23 JLastl ol ey amieg ool e L)
S 58 dayl (ohlal dne (Pedront ) a1 (U z3sad olize LSS 39y paad L)

Panel P-4 5 ¢ Sl sl dadl e 255 Lot 2305 : Panel: gag ¢ LS 101 ae

Group PP-statistic <Group Rho-statistic «v-statistic <Panel rho-statistic <Panel ADF-statistic <statistic
Group ADF-statistic«

sy ST 550 dofy el e a8 ol e (Sl LSl o) 2515 gy QU Jpadly
: skl (sl 3 g3l aSal
Pedroni spaly LS et (17)Jsi

Pedroni co-integration test
(C W A St ol dgmg) Aol Ao i1
Statistic Prob W statistic Prob
Panel V-statistic -0.356809 0.6394 -0.463739 0.6786
Panel Rho-statistic 0.355771 0.6390 0.340579 0.6333
Panel ADF-statistic -2.832022 0.0023 -1.817959 0.0345
Panel PP-statistic -4.540617 0.0000 -2.811091 0.0025
(e dadi= B LSS 5zg) ) Lo A1
Group Rho-statistic 1.010918 0.8440
Group PP-statistic -6.531944 0.0000
Group ADF-statistic | -2.081012 0.0187

Eviews10 sz e slazeVU as-U slis) o 1 ydazad)

rilas e S8 Gt Bgentt Alax] ST aa L Jla=Y) dad Lo dazad (Pedroni jLast) 3613 O)
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Jua~ly  —4.54 iod (Panel PP-statistic) &sla~l & LoV 05 o ol Lol
Olage LBy 0.00 Jla>ly -2.83 dedy a5l (Panel ADF-statistic) asla>Yls <0.00
SUY (a3, el e el BT B0e 5y Jsd o JULy (all) o) Al
degastl (3 Wy U il Jslal sl o a1 sl ) e 58 i g el
il ) 35la>Ylg <0.01 Jlaz>ly =2.08 aasss (Group ADF statistic) &) aslasY) Wi
«(Jod) o) 63,5\ dadl Olzge B9 0.00 Jlaz>ly —6.53— dai (Group PP-statistic)
iy ) GV e 0l i ke g e ST B 39y b o s
dsgest! (3 ddkeal) Jodl ol Joladl el g al oIl sl e s 401
dny (P Ul 3 ke Pl gy S db dly B ey n Gl @
LD 0B el e bl Ol pde Aig sllax S 313 bl Al s9mg e AT
i) Ul bl skl =Y 3 Mean Group (MG Panel  romd) Lo g2l
ISl slas) aols AW e ez G ¢ Rl Bl ll ol Y Cslie S Lakeie

el e dgs IS ol el e Sl Sl ) is (of o e alads

: Pesaran and Smith (1995) J awzed) gzl jlusul 10.2.2

Sl (3 sedd Ll Ob J«a}i}\ SPSEEYREN Fée plisael Pesaran dgb Ll O)
Blgtas s § s 13 e JoSll) aflas o bl 2ay aids oSG ARDL
e gl gl boadl Jran G oY) e Lk of Id) LY amy ) e alelSas S0
a5 Pesaran b 0 LS™ 12) W1 oyl e halSae Zad) Jodludl 055 Y OF 13 LYl
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Pesaran and Smith (1995) J el gl jud) 18 Jaur

Dependent Variable: GINI Obs per group: min = 30
Number of obs = 90 Number of groups = 3
Avg = 30 Max = 90
Model Pesaran & Smith (1995) Mean Group estimator

Wald chi2(2) = 52.39

Prob > chi2 = 0.0000
Var Coefficient | Std. Err Z P> ||
publicspending -.3381253 | .1075559 -3.14 0.002**
healthcareexpend | .0352909 1416685 0.25 0.803
GDPpercapita .0007461 0012216 0.61 0.541
Constant 37.81331 8.516268 4.44 0.000**

Note: ** significant at the 0.01 level.
Source: Dynamic panel one-step system GMM performed by authors using STATAL6 software

84> Js Uy |SU Pesaran and Smith (1995) J wezed! Jawssall jlout 11.2.2
Ll ) s ALl psiie OV (sl SO msendl Lo il 1 Loy Lo e dn

ol e g Jﬁ Pesaran and Smith (1995) J el
s> e dys I Pesaran and Smith (1995) J el Lot lu£) 119 Jgur

Dependent Variable: GINI Obs per group: min =30
Number of obs = 90 Avg =30 Max =90 Number of groups =3
Model Pesaran & Smith (1995) Mean Group estimator
Wald chi2(2y = 52.39
Prob > chi2 = 0.0000
Var Coefficient Std. Err Z P> /z/
Publicspending -.3947793 1468175 | -2.69 0.007**
Healthcareexpend | -.1578926 .0525251 | -3.01 0.003**
1 GDPpercapita .0000907 .0003333 | 0.27 0.786
Constant 53.73041 3.548325 | 15.14 0.000**
Publicspending -.1300831 0879213 | -1.48 0.139
Healthcareexpend 3113821 0873218 | 3.57 0.000**
2 GDPpercapita -.0009646 .0009834 | -0.98 0.327
Constant 24.60453 4.074486 | 6.04 0.000**
Publicspending -.4895135 3959299 | -1.24 0.216
Healthcareexpend | -.0476167 .028729 -1.66 0.097 *
3 GDPpercapita 0031121 .000511 6.09 0.000 **
Constant 35.10501 2.762206 | 12.71 0.000**

Note: ** significant at the 0.01 level, * significant at the 0.10 level
Source: Dynamic panel one-step system GMM performed by authors using STATAL6 software
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Dependent Variable: GIMI

Method: Panel Fully Modified Least Squares (FMOLS)
Date: 0727121 Time: 21:14

Sample (adjusted): 1991 2018

Periods included: 29

Cross-sections included: 3

Total panel (balanced) observations: 87

FPanel method: Pooled estimation

Cointegrating equation deterministics: C

Coefficient covariance computed using default method
Long-run covariance estimates (Bartlett kernel, User bandwidth = 6.0000)

Wariable Coefficient Std. Error t-Statistic Frob.
DEPMS -0.009884 0079163  -0.124860 0.8009
DEPSAMITAIRE 0.073289 0.043195 1.696723 0.0936
FIB -0.000718 0.000526  -1.365467 0.1759
R-squared 0484270 Mean dependentwvar 3787713
Adjusted R-squared 0452435 5.D. dependentvar 3.159186
S.E. of regression 2337722 3um squared resid 442 GEOS
Long-run variance 12.59655
102 5>
Variable Mean std. Dew. Min Max Observations
GINI averall 37.87222 3.127417 28 44.02 N = =1t
between 2.570982 34.953 39.79933 n = 3
within 2.307507 36.91922 42.09289 T = 38
GDPper~a overall 2761.299 1167.743 1199.32 5591.21 N = 9e
hetween 537.388 2142 .543 3111.2682 n = 3
within 1681.174 11682 .367 5241.387 T = 38
public~g overall 12.93813 7.322699 4.3 31.79 N = =1t
between 5.5639329 6.53 16.54128 n = 3
within 5.722914 1.495127 28.98513 T = 38
health~s overall 56.89667 23.89838 15.3 99.85 N = 9e
hetween 23.58441 32.327 79.35367 n = 3
within 12.577868 38.543 B3.56967 T = 38
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Fixed-effects (within) regression Number of obs = 90
Group variable: id Number of groups = 3
R-=q: Obs per group:
within = @.0@310 min = 30
between = ©.9019 avg = 30.0
overall = 0.1447 max = 30
F(3,84) = ©.90
corr(u_i, Xb) = -0.7063 Prob > F = 0.4463
GINI Coef. 5td. Err. t P>t [95% Conf. Interval]
publicspending -.8561792 8492707 -1.14 B8.257 -.1541594 . 8418011
healthcareexpenditures .0347565  .0273236 1.27 06.287 -.08195795 .0890924
GDPpercapita -.000114 .00a3329 -8.34 @.733 -.Bea7Ie . @0a548
_cons 36.93645 1.183569 31.21 ©0.000 34.58279 39.2901

sigma_u 3.0802678
sigma_e 2.3380335
rho .63446328  (fraction of wvariance due to u_i)

F test that all u_i=@: F(2, 84) = 18.80 Prob » F = 0.0000
:04 gl

Note: the rank of the differenced variance matrix (@) does not equal the number of coefficients being tested (3); be sure
test. Examine the output of your estimators for anything unexpected and possibly consider scaling your variables

— Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V_B))
fe . Difference S.E.
publicspen~g -.0561792 -.08561792 ] [:]
healthcare~s .0347565 .8347565 ] [:]
GDPpercapita -.0600114 -.000114 @ ]

b = consistent under Ho and Ha; obtained from xtreg
B = incensistent under Ha, efficient under Hoj obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(@) = (b-B) '[(V_b-V_B)*(-1)](b-B)
@.80
Probxchiz =

(V_b-V_ B is not positive definite)

Wooldridge test for autocorrelation in panel data
H2: no first order autocorrelation
F¢ 1, 2y = 26.281
Prob > F = B ._a3c
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Pesaran & Smith (1995} Mean Group estimator

ALl coefficients present represent averages across groups (id)

Coefficient averages computed as unweighted means

:05L§>=LU

Mean Group type estimation Number of obs = 29
Group variable: id Number of groups = 3
Obs per group:
min = 30
avg = 3o.e
max = E1t]
Wald chi2(2) - 52.39
Prob » chi2 = 0.0000
GINI Coef. Std. Err. T Prlz] [95% Conf. Interval]
publicspending -.3381253  .1675559 -3.14  @.862 -.548931  -.1273196
healthcareexpenditures .0352909  .1416685 9.25 0.803 -.2423743 .3129562
GDPpercapita .0067461  .0012216 8.61 6.541 -. 0016483 . 0031464
_cons 37.81331 B.516268 4.44  6.000 21.12174 54.56489

Root Mean Squared Error (sigma): 1.4166
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Group-specific coefficients
Coef. Std. Err. z  P»|z|[95% Conf. Interval]

Group 1
publicspen~g -.3947793  .1468175 -2.69  0.007 -.6825363  -.1070223
healthcare~s -.1578926  .@525251 -3.81 0.003 -.2608399  -.0549452
GDPpercapita 0000907  .0003333 8.27 0.786 -.B005626 . 006744
_cons 53.73041  3.548325 15.14  ©@.000 46.77582 60.685

Group 2
publicspen~g -.1300831  .0879213 -1.48  0.139 -.3024057 .0422396
healthcare~s .3113821  .0873218 3.57 0.000 1402345 4825296
GDPpercapita -.000%646  .0009834 -0.98 0.327 -.0028921 .0009629
_cons 24.60453  4.074486 6.04 0.000 16.61868 32.59037

Group 3
publicspen~g -.4895135  .3959299 -1.24  8.216 -1.265522 . 2864948
healthcare~s -. 0476167 028729 -1.66  ©.097 -.1839244 .Ba8691
GDPpercapita 0831121 .000511 6.09 0.000 .0021106 .0041136
_cons 35.10501 2.762206 12.71  0.000 29.69118  40.51883

--210- -



:ua.;'nl.di
JE o2 2Bl Sl 3 dols o 4 Lo ST cdald) Joll & Bl Ladd Ly Besloz V1 Al azge SLalylll a sl gl )
sda g ULy Asle V) Alall gy L2 (3 Lils s S BLEYI Cal G Aslenm Yl Wlaally S BLEYI Cp B
B iz 3 ¢ .2019-1990 35 I (Cal A L o) @l ol Jgs @ onsSH By ST gy L2 1 au
Mean Group Panel s.los ¢ 5 .((V¥ss Jlbe) s5dl BV gt 4l ¢ s BLSY1 e O o 3 GINT g6 aslon)
Lo gimd Blo) aulll Slane oy Giie LIS s Bolall @l (3 Aslen V1 Al Jo oS BLY) ST ek S 30
Qb Ko Yo g asSH B o ladl @ gbl . (cross section] dependece ) andl lpian oo abill olegad! Dz

o 3 dlam Yl Al e seall G Ll 510 Glsy aela V) dlaadd Ol Sl Oall 3 Wbl (3 aelas Y i) e

dglez V) Aliall 332 (3 S ol 4

Mean Group Panel (s 50 cislonm ¥ dlial (o) Bl L laded) LSS

Résumeé:

De nombreuses études ont exploré le théme de la justice sociale et les moyens d'y parvenir, en particulier dans les
pays en développement, mais ce qui n'a pas été aborde dans les études précédentes, c'est I'analyse de la relation entre
les dépenses publiques et la justice sociale. Ou les dépenses publiques jouent un réle important dans la
détermination et l'orientation de la justice sociale. Ainsi, cette étude vise & analyser et mesurer I'impact des dépenses
publiques dans les pays du Maghreb arabe (Tunisie, Algérie, Maroc) au cours de la période 1990-2019. La variable
de justice sociale a été mesurée par l'indice GINI, tandis que la variable de dépenses gouvernementales a été
mesurée par le montant des dépenses annuelles (en milliards de dollars). Cette étude a appliqué la méthode du
groupe moyen de panel (MG) comme modele standard pour mesurer I'impact des dépenses gouvernementales sur la
justice sociale a long terme car il existe une co-intégration entre les variables de I'étude en plus de I'existence de la
condition du dépendance transversale. Les résultats ont montré que les dépenses publiques affectent généralement
positivement la justice sociale en Algérie, alors qu'au Maroc il y a une absence de justice sociale en raison de
I'impact négatif des dépenses de santé sur la justice sociale, et en Tunisie, le PIB a réussi a atteindre la justice
sociale.

Mots-clés : Dépenses publiques ; Justice sociale; GINI ; Mean Group Panel.

Abstract:

Many studies have explored the topic of social justice and ways to achieve it, especially in developing countries, but
what was not addressed in previous studies is the analysis of the relationship between government spending and
social justice. Where government spending plays an important role in determining and directing social justice.
Therefore, this study aims to analyse and measure the impact of government spending in the countries of the Arab
Maghreb (Tunisia, Algeria, Morocco) during the period 1990-2019. The social justice variable was measured by the
GINI index, while the government spending variable was measured by the amount of annual spending (billion
dollars). This study applied the panel mean group (MG) method as a standard model to measure the impact of
government spending on social justice in the long run because there is a co-integration between the variables of the
study besides the existence of the condition of the cross-sectional dependence. The results showed that government
spending generally positively affects social justice in Algeria, while in Morocco there is an absence of social justice
due to the negative impact of health spending on social justice, and in Tunisia, the GDP succeeded in achieving
social justice.

Keywords: Public spending; Social justice; GINI; Mean Group Panel.




