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Abstract:

This study aimed to analyze the impact of financial governance on
rationalizing government spending in the Middle East and North Africa (MENA)
region countries during the period extending from 1995 to 2024, through
measuring the relationship between a group of financial governance indicators,
represented in government integrity, business freedom, investment freedom,
monetary policy freedom, trade freedom, and tax burden, and the ratio of general
government final consumption expenditures to gross domestic product as an
indicator of government spending.

The study relied on an econometric methodology using panel data, through
employing the Panel ARDL model which allows the analysis of dynamic
relationships between variables in the short and long terms, taking into account
the individual and temporal characteristics of the sample countries. The Pedroni
test was used to verify the existence of a cointegration relationship between the
variables.

The results showed the existence of a long-term equilibrium relationship
between financial governance and government spending, and the error correction
model results showed the presence of an adjustment speed toward equilibrium
estimated at about 24% annually. Regarding the long term, it was found that
business freedom, government spending, and monetary policy freedom affect
positively and significantly government spending, while investment freedom,
trade freedom, and tax burden have negative and significant impacts. As for
government integrity, it recorded a positive but statistically insignificant impact.
In the short term, the results showed that government integrity, investment
freedom, and trade freedom have positive and significant impacts, while
government spending and tax burden had negative and significant impacts,
whereas the impact of monetary policy freedom was not significant.

The study concludes that financial governance represents a decisive factor in
guiding and rationalizing government spending in MENA countries, with the
difference in the impact of its components according to the time horizon.
Accordingly, the study recommends the necessity of enhancing governance
indicators, especially what relates to improving the business environment and
raising the efficiency of economic policies, contributing to achieving an optimal
use of public resources and supporting economic stability.

Keywords: Financial Governance, Government Spending, Rationalization, Panel
ARDL Models, MENA Countries.
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Principal Components Analysis

Date: 04/05/26 Time: 16:27

Sample: 1995 2024

Included observations: 360

Computed using: Ordinary correlations
Extracting & of & possible components

Eigenvalues: (Sum = &, Average =1)
Cumulative  Cumulative

Number Value Difference Proportion Value Propartion
1 2300632 0758817 0.2876 2300682 0.2876
2 1.541865 0298228 0.1827 3.842548 04803
3 1.243638 0240152 0.1555 5086185 0.6358
4 1.003486 0314323 01254 6.089671 07612
5 0.689163 0161288 0.0881 67783234 0.8474
6 0.527875 0103241 0.0660 7.306710 09133
7 0424634 0.155978 0.0531 7.731344 0.9664
8 0.268656 — 0.0336 8.000000 1.0000

Eigenvectors (loadings):

Variable PCA1 PC2 PC3 PC 4 PCE PCE PC7Y PC8
DP 0.477069 0.077751 0.274633 -0.172995 0.058755 -0.778452 0.213415 0.077606
Gl 0.461328 -0.442520 0.050733 0.145560 -0.179501 0.240159 -0.138167 0.677203
TP -0.342986 -0.194216 0.608179 -0.121419 -0.020081 0.197991 0.632905 0.140868
G5 0.305008 0.311507 0.443787 -0.237603 0.561928 0.382629 -0.305141 -0.035402
BF 0.203157 0.446072 0.369371 0.246399 -0.705930 0.148634 -0.088324 -0.185389
MF 0.392195 -0.503583 0.061557 0.324899 0.117446 0.129911 0.169193 -0.651108
TF -0.223787 0131338 0.214109 0.826783 0.335941 -0.213409 -0.093033 0.190266
IF 0.322091 0.439942 -0.411226 0.166866 0.152230 0.257329 0.629763 0.140588

DP Gl TP G3 BF ME TF IF
DP 1.000000
Gl 0.340997 1.000000
TP -0.192821 -0.194803 1.000000
GS 0.402064 0.094930 -0.020486 1.000000
BF 0.258309 0.048186 -0.049986 0.271770 1.000000
MF 0.287850 0.684758 -0.118928 0.045839 -0.075294 1.000000
TF -0.203446 -0.221396 0153711 -0.075679 0.102350 -0.045366 1.000000
IF 0.197268 0.042530 -0.517910 0.198568 0.220996 0.022577 -0.059236 1.000000

Eveiws 13 zat, Je slaxsVl 2l slae) oo 2 yiaald
il ol (Principal Components Analysis) aﬁ_wLA!\Q—LSJL\ JlE s o
O colSe a5l gl @ &l (ol (oYl Bsiae e 2y (20241995 sl Sy
%76.12 llp~ arazs o 2s e ((Eigenvalue > 1) 1313 i ol olS bk dpd) DSy dny)f
OIS 093 Bl V1 Slaghald Jijzs) o LS 0dd s 3,05 S b g bl (3 S ol e
glas Y AV (5 a
o JS e Lalg) S by ) e %028.76 1> (PCT) JV1 0S4 2 i
DP0.477) e
Gl (0.461) e
MF (0.392) e
IF(0.322) e
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Dl Bgs Ol o 056 18 oS BLsYly 12
(i Ay oy 1F B () 0 V012,54 i ) (PCH) sl 00 U
TF (0.826) e
BF (-0.705) e
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) ) pie ol sl BV e felad) 2487 589 il SULy ) GELL Z3sad) suon o
REERN

Loyl O il Anden ) L1 1Yo

w&;ﬁéwgcbbﬂ\gsw\abw\uﬁ\ a,'.ﬁfcw bj:)é“kf“) ";Ua&i;}.,\.é_
1Y Jgadt & el s glly Sl aepll olilan
Aol ) O i sy slaa) (4-TT) Jgudel

OF BF Gl G5 IF TF TP MF

OF BF Gl G5 IF TF TF MF
Mean 4841167 7729000 @ 8736889 6857028 | 17.01748 5115278 6389604  69.92472
Median 48.10000 7840000 = 9235000  70.00000 | 16.74735 5000000 © 67.90000  75.00000
Maximum 90.00000 9400000 = 100.0000 ~ 1000000 3301190 8500000 & 9510000  87.00000
Minimum 10.00000 1010000 = 36.60000  39.80000 = 2360100  20.00000 & 0.800000  25.00000
Std. Dev. 1759203 8336065 1421301 1038939 5088706 1443306 @ 1464994 1317295
Skewness 0297213 2770723 0942900 0019647 = 0309462 0076464 @ 1586807 @ 1322952
Kurtosis 2812975 2053648 2916396 2886998 3319414 2081223 6479633 434111

Jarque-Bera 5824823 5073539 5144847 0214702 | 7276399 1301307 | 3326973 1309155
Prabability 0.054345 0000000 = 0.000000 ~ 0898210 = 0026300 0001434 = 0.000000  0.000000

Sum 1742820 2762440 3145280 @ 2468530 @ 6126294 1841500 @ 2300290 2517290
sum 5q. Dev. 1111031 2404680 7254187 3879027 9296.279 7484660 7704387  62296.01

Obsemvations 360 360 360 360 360 360 360 360
Eveiws 13 zab, e slaze¥l 2l slae) oo 2 jiaald

AW ) plual S odlel Jaad) L) g U
Jis= DP L g il (DP) dlat Js1 aoldt ) aldl 3wt g claad) i .1
o RS DU e 3 Bygmde gl ] pte b D010 35 sy %090 sl a as 048,41
JeB cns AL ot msd) OF LS bl (3 o egie s Je Jou 17.59 U1 g )lald B2 J g
g¥ 0.054 sl bl Jarque-Bera Lz (Kurtosis = 2.81x.(Skewness = 0.30)

Lo rel) pr el 08 s Lo (el
s Sags 10T 35T amy 94 il us oo BE 77.29 1250 bz 4 :(BF) Jus & 2

rsd) 0T YL ((8.34) U aisn leall GLEV JlasYl > 0 3le st dis Joll) plane 555
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5 S 18 36.6 o5l sy 100 a3l as 00 87.37 4 Gl lovsze (GI) 20683 dalp .3
Skewness ) Jazme jLew 31,2¥15 (1421 (g )lall GLAVY 2l o Lo Slgians Lis Joll 2L
P-value =) b e aysdl of 45T Jarque-Bera Lz Kurtosis = 2.92 . (= -0.94
Aall Raisdl B bl A e semy U pie bosag (2.48€-12
Bolis S Lo 39.8 ol umy 100 a3l s o «GS 68.57 Lvvze :(GS) 0553 By 4
(Skewness = 0.02) Pl «cd agsdlly (10.38 (g)lakd LAV Jpll o GV o 3 Losi
(P-value = 0.898) 13x b sl 0F 4bf Jarque-Bera jlzs1y Kurtosis = 2.89 ~
PSa b (2.36 331 a9 33.01 il a> 10 17.02 s [F Lvze i (IF) jloia¥t iy .5
Wb el UL ot pisdly «(3.09) L Jabsin (9lald SLANI sl Jans (3 Bplati o) 298 35
b i asd) Of ) jLsl Jarque-Bera L) Kurtosis = 3.32. s (Skewness = 0.31)
.(P-value = 0.026)
Bloze i mjsdly 20 g5l amg 85 il us o (TF 51.15 L wsze :(TF) 3ylndl 1> .6
S Kurtosis = 2.08, (Std. Dev. = 14.44) L. 215 o (Skewness =-0.08)
Syl SV jaey 39ry ae (P-value = 0.0015) b 1 ayedl of b7 Jarque-Bera
L 0.8 33l a5 95.1 a3l s o (TP 63.90 Lavsze il :(TP) dpegsHt laad) i 7
Skewness = —) sz L Omie ajsdly (1465 (glald SLEY gl 55 Bolis [ Say
P-value ) GG zad & oUL OF usT Jarque-Bera L1y (Kurtosis = 6.48 ~. (1.59
(=5.7¢-73
Sl w25 33T amy 87 sl am 20 <69.92 3 MF Lgis :(MF) uid) fwtedt iy~ .8
Sty Kurtosis = 4.31 « (Skewness = —1.32) g8 Ly i sl (13,17 ()Ll
Jsl plome 355 ) 2o Lo ((P-value = 3.73e-29) b & w5t OF eblJarque-Bera
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U e Ja ey it o8 o8 o3 Al Slpaah (lall SBLEV S ek Lo U
Al Slpate by cadd dag ¥ WLy dnhll Slgsne Jgs B T 2 e Sl
Aalyldl dis DUl @I =3 90! NURCIE ]

Lk gl aulall @bl o slaeViy s amall Sl Ml 3k oy oDlel 55T Alall iy pghin
S 2358 (MEF) culdh 531 23565 (Pooled) avomedl) z35adl ST B 23U B3 o 36
G 23gadl LT bl gaall Sl M By 3y JoY) o 3sad) pad 0z (MEEA) iy
23 sdn WS ps85 I3 day ceaall (rall Sl b 2k by 0

Bl yl) dne UL WL 350l a5 1(5-TT) Jgudr!

DP ey ds1 moldh 4] ol gt dilgd) SMid) ded taoldl pidl
N*T=360 il sie N=12 T=30  2024/1995:3.s 554
Syl Y1 #3g8 N e I T (o) 7350 &y prandid) ) il

0.11 0.11 0.39

0.08 0.10 0.00 BF

-0.20 -0.24 0.15

0.00 0.00 0.25 GI

0.28 0.27 0.53

0.00 0.00 0.00 GS

0.24 0.22 -0.09

0.15 0.19 0.65 IF

-0.19 -0.20 0.17

0.00 0.00 0.00 TF

-0.10 20.10 0.1

0.03 0.04 0.00 TP

-0.06 -0.07 0.24

0.25 0.19 0.01 MF

54.87 60.62 -33.99 )

0.00 0.00

0.19 0.73 0.32 R-squared

0.17 9.3 14.62 S.E.of regression

12.21 52.32 23.93 F-statistic

0.000 0.00 0.000 Prob (F-statistic)

Eveiws 13 zat, Je slaxsVU 2l slae) oo 2 yiaald
STUDENT Lz dlall @)l & sustl d5la>N) fud :()

79



[ e sSall LYY Al 5 8 Adlal) s gad) Y ALl A jall ¢ SEY Juadl) ]

%10 905 Y01 wis ngal) Gyt Jo Jus JFHFI*F
8yl BN Z3ledl Ly doldl) >
Dl pdsetigy ¢ iahlll due Sl e (38 T semg ade o sgmg Wad Lo Rl (3 Lo
Bl (3 3L T (6T sy pke (6T ¢ AU il 2358 5O dmiall 203 05T ) b o5 s
13 Jres jLas Y s asla] OF LS il
ol Z35adl) ga Y] 2306 (HO (m
ol gn Bzl o 2l Sl 2306 (HT
(R2pmc—R2MC) /
(N—1)

T-RZMMC
/(NT=N-K)

F1=

o Co
(Jﬁ 12w L}) :\Jf}!\ sde ‘N e
(i 30 Ll (3) anh,ll (3 a il ae ) aludodl Job 2 i @

Shpaze 07 L Ll (3 2500l 3 2 )b olpaddl sus (K @

z358 sl T 0g 2358 sa ALkl ada (3 el b b (3 o Caslall o) oles 6 R2\c
(RPmc =0.32) S b
3 AU oda 3 e SW o) b 3 ol ) e m3sadl Caslall wasd) Julee s :R%ppm

(RPrmm= 0.73 ) coldh A £34¢

il d gl sl eV Wl (Fe=47,6 15 bl | sdai W b i 050 gkl sy
s o Jsiig %010 05 Gsms oras i)l o il ass odey (Ftab F(7,300,0.05) =2.04
Al SULy e ol S
S isy Lud et W6
(Hausman) , .1

Jlexly by G M 8o L s S5las (533 FT oy G sl i s sl2) 2
Sl ¢ Fy—sall U 2358g culdl Y1 2508 LYY Il e (Hausman Test) olegs s

Pk LS LY s des

80



[ e sSall LYY Al 5 8 Adlal) s gad) Y ALl A jall ¢ SEY Juadl) ]

I g ozl il 2344 :ZO
I sa 2l ol 2344 H
Hausman Lz gt :(6-1II) Jud-!

Correlated Random Effects - Hausman Test
Foaol: A
Test cross-section random effects

Test Summary Chi-5q. Statistic Chi-Sqg. df. Prab.

Cross-section random 15187253 T 0.0477

Eveiws 13zt e slaze¥l ailall slae) oo 2 yiaald

ie el a5V Of a5 e (Hausman jlesl e $lyy o3l FEd s e
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I 390l 06 aneg (I 300l ga 2l Il 2356 OF (o gl &bl L& sy 0.05
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LBEY) i 7 g,y 31508 malal) 2 U 31010 3,15)

i ol O ) et U odls by s glg) T (IF = 0.22) P = 0.19) @yt &y v
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@l AV b Sy 8 e N 53y o ST(TF = -0.20, P = 0.00) :3yldt 4y v/
Bl o @ asSH SWYI e ol sl iy e

3L Of Q) e B o1 S0 Crnds obw T (TP = -0.10, P = 0.04) it s v/
b 1l 5yls) e 3305 113 BLEY) i Bdelb a5 U5 1)

Sed b ddls péy Gao Jow JT(MEF = -0.07, P = 0.19) 1 fwleud) iy~ v
AW el e Y1 a5 e Sl oda it wsga2

Stam Il gl >

et L s il 2024 4 1995 s sl MENA Jpd ol 31 2356 b1 v/
R? = ol Leobes s LS ALY s e AW Sl adlal) By dd) Sl
il S aall op s S oS BLY 3 ol e 773 U OF Q) i e (0,734
¢ ol sae Y R2 s wiey  Joll o 835041 58 UMY (3 Sl e Joll e
235l Aaisn s 398 S L Adjusted R? = 0.720 &k Lzl

o Byl a5 sy s 1759 (glms 3141 an 48,41 LS B! baega 05V
ale am3sd B e Jd S.E. = 931 L gy los LI BWEYI s 3 Jgll
zisel 28 2slax| s Fostatistic = 52.33 (P < 0.001) a3 Ko Ls™ludsl
OBEY) 4 s (3 Bpndl) lpadl 280 1% LSS

Akaike Info Criterion = 7.351 s z3sell jlas) ol 25 &bl cs il 2gr o0 ¥V

is:d Hannan-Quinn Criterion = 7.432 , Schwarz Criterion = 7.556
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M LYY jam semg Jlex~l ) Durbin-Watson = 0.524 2, Ly (235l 50
) et e A edneg Lo sag coladl 3
33 ol V1 A Sl iy caalill (JlasW g ¢ S BLEYI Of e miled) ods asp v/
GolS 18 de gl Dbl 9l Byl Blelie 89,2 mn cpladl BLEYI i3 (3 Gps2
AW S Sl
Sl BUI by (3 il 3sadl 0B aley e ol B W) o Cn i m3sadl O g 1day ¥/
cJslally eadll ) 3 B it W ey W Lo Lo
(St JuLdl) Jor¥1 Aliglog 3 pnadl) YA s :Lay)
oyt il Gl abolil) oy Bl Lt L1
Shpaze Jebd 2 252 Y) LI e (CDS) ol wblill (LY Ll 3
SOl g8 il iy aabail) of Belldll Judldl o Jas Jaul5 sgmy e (38U et 3L i,
B gy e Ju L sag cpuall 2o ady ) w65 Bl lslas Y o8 O ) el 104 atasl
@ o aslam Y1 Lzesdag Sl Y1 S¥alas dygine L) U3 (yaly Al ablie G (Syinn 2,
Seais ST Koy ot o obsl Jod) mlogy alaased) LSl o B 358 o Sa
G Al oWl byl jlast 1 (8-TT) gt

Pesaran Cd | PESARAN BREUSCH- greaq
SCALED LM | PAGAN LM
@L’J\ ﬂ.é:.l.\
Mg oW ) olaadl 4 s
11.94 65.83 815.83 el :
0.00 0.00 0.00 DP eyl J& =Wl 4 el
Adnl) O gl
e g als;
8,02 57,83 727.83 St 2ol
0,00 0,00 0.00 Government Integrity
N V23 | IS
17 19,37 288,56 A s
0,08 0,00 0,00 Tax Burden
e
10,03 26,03 365,07 S )
0,00 0,00 0,00 Government Spending
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LeeY) 3
15,10 27,57 382,84 Jieedl 2~
0,00 0,00 0,00 Business Freedom
REAEWI
25,66 59,10 755,10 R
0,00 0,00 0,00 Monetary Freedom
8yl=dl &
2,17 29,99 410,61 Vs
0,00 0,00 0,00 Trade Freedom
Loz Y1
9,09 39,19 516,36 Sl
0,00 0,00 0,00 Investment Freedom
PRI
8,02 57,83 727,83 S 2l
0,00 0,00 0,00 Government Integrity

Eveiws 13 zat, Je slazeVl 2l sluae) oo 2 yiaald
Breusch—Pagan LM whlas) plisce ol a2l oLl JHL—L,:JY\ sl B i
I il e Jgs o ($88 mlake b3 352y I (Pesaran CD, Pesaran Scaled LM,
A1 U L sl S asled) Slaid) A @ Jredll () il o ai . 2024-1995 35
Gsin ke CD = 11.94 (LM = 815.83) whlas¥l moar @ Wlas| dlsy aais,e Lo (L)
Js Cm zly ol slazel g e Jus Lt «(0.00 2y
By o G D01 Syt i Bigian il Lgadane gl i calin ) Slpasal) 2l W
(CD = 15.10 (LM = 382.84) JusY 4,>5 (CD = 8.02 (LM = 727.83) w4
CD = (LM =410.61) s,budl &9 (CD = 25.66 (LM = 755.10) g0l awlod) &,
Lyl 3emg oS o sag lila= 415 L (CD = 9.09 (LM = 516.36) LN 5 (5.17
CD = (M = 365.07) S Sy Jonw (Ll 3 sl e ol ol o MK
CD ) iy o o Cintl ol ol e gize b Ly iy aslan] 995 Linf (10.03
Ay Bjlie padl 1 bl slexe¥1 (3 s ino ] o b ((0.08) s g e (= 1.7
ol el
529 il Jy> o (Cross-sectional Dependence) abis stazsl 352y mladl sda 455y
AW Slalendl oyl aslasl ool e adailly dadsY) Lelsally 37 il Sl 58 Sy b

FOU el ) sl W @aES pbg Bilie lpad U] (o5 A8 Lauli) e g0l M Jald OB cals
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Panel ) sl el stae¥l f3 28U SUL 231 e ¢ abdll slozeV) jlae V) e J5G Badize e uld
.(Data Models with Cross-sectional Dependence
(Hsiao, 1986) .xd! jlast .2

oo i) ) gy (U Sl LW 3 asall alas Y ol a1 Hslao L) ag
s e (3 Ly Ll 505 054l i) Calze oy L gl SVles ilE s
35l e sy o il T Al 131 e dilaze LN SV alany culsdl cOSTI3) L (1) L)
A )

W3y o(F) Jlas) a5lan| plasec ol dom bl Lol 0 5902 B)lie o glwn Las dotag
(olmdll) w3l ol Aol (3 G U Sl Y1 e deliny  3gail) (oiW) drall ad 2
Bl e LV s oSG s e sy ST Al Yl 23U T can dll ol 23544
L il 2 2slasY) ol ol (3 bl of olndl s e S e 6557 (3 3l
Adgise ST 80 il ks ol 300l Ll B e Sax

Hsiao, C. (1986) J i)yl gits ((9-1I) !
Specification Tests of Hsiao (1986)

H1 = Mull Hypothesis . panel is homogeneous vs Alternative Hypothesis | H2
H2 = Mull Hypothesis : H3 vs Alternative Hypothesis : panel is heterogeneous
H3 = Mull Hypothesis : panel is homaogeneous vs Alternative Hypothesis : panel is partially homogeneous

Hypotheses F-Stat P-Value
H1 20.81883 9.01E-81
H2 7.251261 2.46E-34
H3 43.01502 1.28E-62

This program has developed by Brahim KHOUILED
Liniversity of Cuargla, Algeria

Eveiws 13 zat, e slaxeVU 2l slae) o 2 yiaald
tgddt 3 alllly bl Hstao, C. (1986) Lt wils ) bl
sl SBL 7358 3 gl ablie (il 2003 28, ) Hsiao (1986) L) o5 pis v

HI = L3 2280 Lol 2 ey 18 il e Jos o i JASGa ol gy Koy 12
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H3 = 48.02 w204 515 wasT (Jilly ambill olusyl o (heterogeneity) ..ls
oo Of e Juy e cbib S (WU sy Ll bl 353 28 (P-value = 0.00)
AT eMales (i e (3 (el B e 05T A5 el
Jgdl oy il pda o n eg bl Bl UL 2358 OF Brans i) ods uSEy V)
MENA U5 ot illy islasV) jailed) Ol Sa b 52 (Heterogeneity)
oW o culdt 5 T8 oo (bl M jlaeW) e Ji b g 3Ll plisa ) OB cadey
Adgdsay paidl B3 jpm U Nladl Ll (o8 o) dmremd) 23U e BaeDe ST ey il
A La)) GEL:;J\
P S0 i gt yadar jlasg daelt JuShudt )it 3
oo Gidly paad) adas (363 by eold) CLaball 3 ol L 8 Redel gl O]
A O] 3 L atagl) Sl gl e AST Wl oy i pal) e G Srdin LSS B3e 59y
we gy & ((Spurious Regression) aisly wlpais 3 gigd) U] o5 6 aedl Ludlud il pie
tk Lo ST BU 23U 3 Al Sl el Shlasl g3l ey L Brmteg 0> 8 S lalas
¢Levin, Lin and Chu (LLC-2002) | =
¢«Im, Pesaran and Shin (IPS-2003) L =
¢Fisher-ADF (ADF-Fisher) =\ =
.Fisher-PP (PP-Fisher) = =
S Ould sumgdl oyl ((10-TT) Jgus

FU otk susgll ydor e W
MF TP TF IF GS GI BF DP grng
Livin,lin,chu (LLC)
-0.09 | -1.55 | -0.38 -1.06 -1.08 -2.63 1.17 -2.94 S dakes
0.46 0.06 0.34 0.14 0.13 0.00 0.87 0.01 L1 Aot Syl
-5.22 -6.52 -4.74 -5.00 -5.16 -9.34- -4.36 -8.47 Sl dedas | oYY 3,8
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0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Ll Lo B
IPS-W-STAT

0.14 -0.89 | -1.17 -0.86 -0.66 -0.32 0.67 -1.82 e Aok

0.55 0.18 0.12 0.19 0.25 0.37 0.75 0.03 Ll (S grand

-7.25 -8.24 | -6.50 -7.89 -9.15 -8.69 -4.42 -10.14 sl dedas | oYY 3,40

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Ll

ADF-FISHER X2

20.58 | 30.38 32.6 28.04 28.62 31.99 17.29 41.45 Sl Aok

0.66 0.17 0.11 0.25 0.23 0.12 0.83 0.01 Ll S g
93.73 | 106.81 | 87.59 | 103.34 118.88 112.94 58.84 132.96 SVl dedas | Jo) 3,40
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Ll

PP-FISHER X2

26.48 | 29.64 | 20.28 30.81 25.95 18.19 11.27 34.27 e dedes S g

032 | 0.19 | 0.68 0.15 0.35 0.79 0.98 0.07 PR

282.05 | 545.79 | 206.1 | 208.10 | 485.62 | 401.9 | 178.1 | 252.64 | ,uo¥iidde | Js¥1 G40
0.00 | 0.00 | 000 | 0.00 0.00 0.00 0.00 0.00 PR
N | 1y | 1 (1) (1) (1) (1) (1) Lol By

(06 sl ast) Eveiws 13 mab, Jo sbeeVU adlall slas] e - yuaal
St e samasall (U UL susgll i et mils ekl cowtcf—dj,u,\ s e
PP-, ADF-Fisher, Im, Pesaran and Shin (IPS), Levin, Lin & Chu (LLC)
oY B daT s s el o @ sl i Bt pd Al 2 o) Cef OF (Fisher
G il 3tV jae 3 i wla>) N> Gl DP o wladl jan Joeud gl
fygims Ssimmn i Gl = =2.635 (0.01 2500 92 s e DP = =294 . KILLC jLas
S aglax) fsae ot My TPy TE, IFy GSy BF Jao cipads 34 kf 4 il 3 .0.00
By dgmgg Wyl iial pde ] pdo U
s G (LYl Gl e Bely Bl izl Sl i o gbl i (JY1 G I e U
DP = —: 0 LLC jlas) s (3 &5 oz .oV (lans (3 (0.00) G5 ool adlans) U3
Jlwsl_o (Gl = -8.69,DP = -10.14 : 1z IPS L1 3 clisy; BF = -4.36, 8.47
Jodg sdmgll jdor & b3 28y j5m U chomatdl s \ST -l PP-Fishery ADF-Fisher Lz

A B8 e Y 2

88



[ e sSall LYY Al 5 8 Adlal) s gad) Y ALl A jall ¢ SEY Juadl) ]

& s 58 L1l (1) LoV amyl) e alalSae Slpaad et OF il S il o 2l
AL WYY 5 5] sl ol 2l domdl ol Gy L3ty B0 Gppdd) s 8 s el LS (sl
e el o V) aksh 455l BMe s e i) (Colntegration) gy el LS o)L
gl plul) oy A3si0e Ol WSl Y (ool
S Sl el el @S 4

055 OF b,y 8 jitams aly 0e o2 Liglall |1 (3 ylas ol OF S al) LSl Wiy
Sy o aidlly L BV e JoY) B e O Bl an o ol e e a8 el L)
Uslas Bl amd s 0 U3y Kao jLast f Pedroni jlast e sbaae¥) o i3 ol
G Jr ) asb 2515 3e 3y e e S s e Bl e sy sy Sl LS
AU Jgudt (3 i) o a0y L an ) ol e

il oSl PEDRONI o\ gits (11-11) Jgus-!

L1 ded! S dgle) Y
Spali(p) gl HludYt dodas (WITHIN-DIMENION) 1) dadl

0.98 -2.16 Panel V-statistic
0.97 1.96 Panel RHO —statistic
0.00 -2.64 Panel PP-statistic
0.00 -2.53 Panel ADF-statistic

Spall (p) @M1yl dedes (between- dimension) (sd! dad!
0.99 3.10 Group RHO-statistic
0.00 -3.32 Group PP-statistic
0.00 -3.81 Group ADF-statistic

Eveiws 13zt e slaxeVU aJUall slas| e yhall
A e il Slpaze Gy i te LSS B sy ) Pedroni test jlasl wils a5
okl (Within-Dimension) Jsial aadl s . olsloa=Y) jan 85 5 o2; S5y ¢ skl
AW pall G p 2hy oy Lo (V0D (S31emn i 35Lax| Vs Panel ADF, Panel PP tislox)
And) 3 Ul omgae Panel RHO 5 Panel Vsl o) SOl g 3 et JlSS 3509 poey
oSS 399 Group ADF, Group PP o5 cusT s (Between-Dimension) &)
S bl e slasVuy Group RHO ap pas Llis afla=Y1 LgdVs SN 0 Sris
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oo Je Y Al 15lg BMe sy sl V) Ko ADF PP sl o] (3 dltedlly (B3l a0g 358
RO PR U WO P TN SRR Z3U plasl L] oo Lo gy (il

oS Pedroni jLasl Jos o dwgall Sl sy Sx i LSS 55y pds 0 45T s
33y ,2aly el lela ) ULV 238 plasa b ishlly padll il @B s ) JUsY)

(PMG) a20ll ©legast] Jowge domgin

Lowy r34f ddye) PANAL ARDL (folally el il 8 Bl pus :(12-1T) Jgud!

PMG izul) oo

Dependent Variable: D(DP)

Method: ARDL

Date: 04/06/26 Time: 10:18

Sample: 1997 2024

Included observations: 336

Number of cross-sections: 12

Dependent lags: 1 (Automatic)

Automatic-lag linear regressors (2 max. lags): BF GI GS IF MF TF TP
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 2187

Selected model: PMG(1,0,2,2,2,2,2,1)

Variable Coefficient Std. Error t-Statistic Prob.
Long-run (Pooled) Coefficients

BF 0.62715436780399 0.1909117805933867 3.285048025086208  0.0011

GI 0.08384236337394 0.1251755095758078  0.6697984586447456  0.5034

GS 0.81844318473929 0.103468882633875 7.91004178169418  0.0000

IF -1.01604618004795 0.323724402750443  -3.138614733444203  0.0018

MF 0.21990503411233 0.1464534214357914 1.501535655207583  0.1341

TF -0.52416820698766  0.07619413780094826  -6.879377103214405  0.0000

TP -0.35059185200256  0.07393594441075275  -4.741832336040036  0.0000

C -10.0028799233796 16.75377055094628 -0.5970524600991552  0.5508
Short-run (Mean-Group) Coefficients

COINTEQ  -0.24916311306548 0.1076406675834019  -2.314767444859618  0.0212

D(GI) 0.386915 0.130516 -2.969354  0.0030

D(GI(-1))  -1.62040433810427 1.480736068488189  -1.094323541236256  0.2740

D(GS) -0.17303086800028 0.075878 -2.283810  0.0239

D(GS(-1)) 0.13547986698917 0.1496885244362108  0.9050785121928696  0.3660

D(IF) 0.46417533092568 0.210514 2.200716  0.0290
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D(F(-1)) 0.73131849742374 0.6029548778318128 1.212890921545227  0.2260

D(MF) 0.17879216983061 0.053129 3.376325  0.4804
D(MF(-1)) 0.24027096315393 0.4012623543531178  0.5987877022262764  0.0016
D(TF) 0.10706765377461 0.019562 5.475493  0.0000
D(TF(-1)) 0.09788176057016 0.1077878322607433  0.9080965682112566  0.3645
D(TP) -0.136511 0.022975 -5.940326  0.0000
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P01 sy 00sS1 w15 8345 O s b ¢(0.08) Lebalas il e ((DP) dlayl U1 st )

sy r (200,08 sty JlaY) A1 i) ] plal $Dlgrod a5led) sl des gLl Y (g3

L)

Prob ) Jle=Y i ) Tobeat $Usy cshazall AV @lgine dis Wlam] gsms o Y1 s
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Cross-Section Dependence Test
Series: DP

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1995 2024

Periods included: 30
Cross-sections included: 12
Total panel observations: 360

Maote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df. Praob.
Breusch-Pagan LM 815.8331 il 0.0000
Pesaran scaled LM G5.26460 0.0000
Bias-corrected scaled LM G65.05770 0.0000
Pesaran CD 11.94155 0.0000

Cross-Section Dependence Test
Series: BF

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1995 2024

Periods included: 30
Cross-sections included: 12
Total panel observations: 360

Mote: non-zero cross-section means detected in data
Cross-section means were removed during computation of correlations

Test Statistic df. Prab.
Breusch-Fagan LM 3828449 GG 0.0000
Pesaran scaled LM 2787780 0.0000
Bias-corrected scaled LM 27.37091 0.0000
Pesaran CD 1510700 0.0000

Cross-Section Dependence Test
Series: Gl

Mull hypothesis: Mo cross-section dependence (carrelation)

Sample: 1995 2024

Periods included: 30
Cross-sections included: 12
Total panel observations: 360

Mate: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df Prob.
Breusch-Fagan LM T27.8303 66 0.0000
Pesaran scaled LM a7.60493 0.0000
Bias-corrected scaled LM 57.393804 0.0000
Pesaran CD 8.0264970 0.0000
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Cross-Section Dependence Test

Series: GS

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1895 2024

Periods included: 30

Cross-sections included: 12

Total panel observations: 360

Mote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df. Prob.
Breusch-Pagan LM 365.0775 i 0.0000
Pesaran scaled LM 26.03136 0.0000
Bias-corrected scaled LM 25 82446 0.0000
Pesaran CD 10.03307 0.0000

Cross-Section Dependence Test

Series: IF

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1885 2024

Periods included: 30

Cross-sections included: 12

Total panel observations: 360

Mote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df Prab.
Breusch-Pagan LM 516.3643 i 0.0000
Pesaran scaled LM 39.19918 0.0000
Bias-corrected scaled LM 38.99228 0.0000
Pesaran CD 9097849 0.0000

Cross-Section Dependence Test

Series: MF

Mull hypothesis: Mo cross-section dependence (carrelation)

Sample: 1995 2024

Periods included: 30

Cross-sections included: 12

Total panel observations: 360

Mote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df Prob.
Breusch-Pagan LM 7451028 i 0.0000
Pesaran scaled LM 5910831 0.0000
Bias-corrected scaled LM 58.90141 0.0000
Pesaran CD 2R BGET98 0.0000
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Cross-Section Dependence Test

Series: TF

Mull hypothesis: Mo cross-section dependence (carrelation)

Sample: 1995 2024

Periods included: 30

Cross-sections included: 12

Total panel observations: 360

Mote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df Prob.
Breusch-Fagan LM 4106196 66 0.0000
Pesaran scaled LM 2989523 0.0000
Bias-corrected scaled LM 2978839 0.0000
Pesaran CD 573781 0.0000

Cross-Section Dependence Test

Series: TP

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1995 2024

Periods included: 30

Cross-sections included: 12

Total panel observations: 360

Mote: non-zero cross-section means detected in data

Cross-section means were removed during computation of correlations

Test Statistic df. Prab.
Breusch-Pagan LM 288.5680 il 0.0000
Pesaran scaled LM 1937208 0.0000
Bias-corrected scaled LM 19.16516 0.0000
Pesaran CD 1.707885 0.0877

Hsiao, C. (1986) J juil=dl jluisl a5l :(06) s=loll

Specification Tests of Hsiao (1986)
H1 = Mull Hypothesis : panel is homogeneous vs Alternative Hypothesis | H2
HZ = Mull Hypothesis : H3 vs Alternative Hypothesis : panel is heterogeneous
H3 = Mull Hypothesis : panel is homogeneous vs Alternative Hypothesis : panel is partially homogeneous

Hypotheses F-Stat P-Value
H1 20.81883 9.01E-81
H2 7.251261 2 46E-34
H3 48.01502 1.28E-62

This program has developed by Brahim KHOUILED
LIniversity of Cuargla, Algeria
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Mull Hypothesis: Unit root (commaon unit root process)

Series: DP

Date: 04/08/26 Time: 13:27

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic Prob.**
Levin, Lin & Chu t* -2.94835 0.0016

Mull Hypothesis: Unit root (individual unit root process)
Series: DP

Date: 04/08/26 Time: 13:28

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 1
Total (balanced) observations: 336
Cross-sections included: 12

Method Statistic Prob.**
Im, Pesaran and Shin VW-stat -1.82945 0.0337
** Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root (commaon unit root process)

Series: D(DP)

Date: 04/08/26 Time: 12:29

Sample: 1895 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic FPropb**
Levin, Lin & Chu t* -8.47534 0.0000

** Probabilities are computed assuming asympaotic narmality
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Mull Hypothesis: Unit root (individual unit root process)

Series: D(DP)

Date: 04/08/26 Time: 12:30

Sample: 1895 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob.**

Im, Pesaran and Shin W-stat -10.1419 0.0000

** Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root (individual unit root process)

Series: D(DP)

Date: 04/08/26 Time: 13:31

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
Lser-specified lags: 1

Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob**
ADF - Fisher Chi-square 132.967 0.0000
ADF - Choi 2-stat -8.87812 0.0000

** Prohahilities for Fisher tests are compnted usina an asvmptotic Chi

Mull Hypothesis: Unit root (common unit root process)

Series: BF

Date: 04/08/26 Time: 13:32

Sample: 1895 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) obsenvations: 336

Cross-sections included: 12

Method Statistic Prob.**

Levin, Lin & Chu t* 1171649 0.8793

** Probabilities are computed assuming asympaotic narmality

Mull Hypothesis: Unit root (individual unit root process)

Series: BF

Drate: 04/08/26 Time: 13:33

Sample: 1895 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic Prob.**
Im, Pesaran and Shin W-stat 0677149 0.7508

** Probabilities are computed assuming asympaotic normality
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Mull Hypothesis: Unit root (common unit root process)

Series; D(BF)

Date: 04/08/26 Time: 13:33

Sample: 1895 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob.**

Levin, Lin & Chu t* -4.36895 0.0000

** Probabilities are computed assuming asympaotic narmality

Mull Hypothesis: Unit root (individual unit root process)

Series: D(BF)

Date: 04/08/26 Time: 13:34

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Total (balanced) cbservations: 324

Cross-sections included: 12

Method Statistic

Prob.**

Im, Pesaran and Shin W-stat -4 42156

0.0000

** Probabilities are computed assuming asympotic narmality

Intermediate ADF test resulis

Mull Hypothesis: Unit root (commaon unit root process)

Series: Gl

Date: 04/08/26 Time: 13:35

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
Lser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic Prab.

Tk

Levin, Lin & Chu t* -2.63968 0.0041

** Prohahilities are commited assuminn asvmootic normality

Mull Hypothesis: Unit root (individual unit root process)

Series: Gl

Date: 04/08/26 Time: 13.36

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic

Prob.**

Im, Pesaran and Shin W-stat -0.32451

0.3728

** Drahahiliticc ara comnntad acenminn acurmnntic narmealite
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Mull Hypothesis: Unit root (commaon unit root process)

Series: D(GI)

Date: 04/08/26 Time: 13.37

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob.**

Levin, Lin & Chu £ -0.34188 0.0000

** Probabilities are computed assuming asympaotic narmality

Mull Hypothesis: Unit root (individual unit root process)

Series: D(GI)

Date: 04/08/26 Time: 13:38

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
Uszer-specified lags: 1

Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob.**

Im, Pesaran and Shin W-stat -8.69562 0.0000

** Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root (commaon unit root process)

Series: G3

Date: 04/08/26 Time: 13:38

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic Prob.**
Levin, Lin & Chu t* -1.08526 0.13349

** Probabilities are comouted assumina asvmootic normality

sull Hypothesis: Unit root (individual unit root process)

Jeries: GS

Jate: 04/08/26 Time: 13:39

Jample: 1995 2024

=xogenous variables: Individual effects, individual linear trends
Jser-specified lags: 1

[otal (balanced) observations: 336

Zross-sections included: 12

fethod Statistic Prob.**
m, Pesaran and Shin W-stat -0.66469 0.2531

* Probabilities are computed assuming asympotic normality
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sull Hypothesis: Unit root (commaon unit root process)

Jeries: D(G3)

Jate: 04/08/26 Time: 13:39

Jample: 1995 2024

=xogenous variables: Individual effects, individual linear trends
Jzer-specified lags: 1

Jewey-West automatic bandwidth selection and Bartlett kernel
[otal (balanced) observations: 324

Zross-sections included: 12

lethod Statistic Prob.**
_evin, Lin & Chu t* -5.16025 0.0000

* Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root (individual unit root process)

Series; D(G3)

Date: 04/08/26 Time: 13:40

Sample: 1895 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob.**

Im, Pesaran and Shin W-stat -89.15820 0.0000

** Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root (commaon unit root process)

Series: IF

Date: 04/08/26 Time: 13:41

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) ocbservations: 336

Cross-sections included: 12

Method Statistic Prob.**

Lewvin, Lin & Chu t* -1.06436 01436

** Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root (individual unit root process)

Series: IF

Date: 04/08/26 Time: 13:42

Sample: 1985 2024

Exogenous variables: Individual effects, individual linear trends
Lser-specified lags: 1

Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic Prob.**

Im, Pesaran and Shin W-stat -0.86001 0.19458

** Probabilities are computed assuming asympotic normality
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Mull Hypothesis: Unit root (commaon unit root process)

Series: D(IF)

Date: 04/08/26 Time: 13:42

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
Lzer-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic

Prob.**

Levin, Lin & Chu t* -5.00891

0.0000

** Probabilities are computed assuming asympaotic normality

Mull Hypothesis: Unit root (individual unit root process)

Series: D(IF)

Diate: 04/08/26 Time: 13:42

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
Lser-specified lags: 1

Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic

Prob.**

Im, Pesaran and Shin W-stat -7.88079

0.0000

% Drakakilitine srs comanntad accomains acomamatin moaresaslide

Mull Hypothesis: Unit root (commaon unit root process)

Series: MF

Diate: 04/08/26 Time: 13:43

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic Prob.**

Levin, Lin & Chu t* -0.09664 0.4615

** Probabilities are computed assuming asympotic narmality

Mull Hypothesis: Unit root (individual unit root process)

Series: MF

Date: 04/08/26 Time: 13:43

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic

Prob.**

Im, Pesaran and Shin W-stat 0.146449

0.5582

** Probabilities are computed assuming asympaotic narmality
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Mull Hypothesis: Unit root (common unit root process)

Series: DI(MF)

Date: 04/08/126 Time: 13:44

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob.**

Levin, Lin & Chu t* -5.22586 0.0000

#= Prahahilities are rommtad ascominn asvmnntic nnrmealite

Mull Hypothesis: Unit root (individual unit root process)

Series: D(MF)

Date: 04/08/26 Time: 1344

Sample: 1895 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob.**

Im, Pesaran and Shin W-stat -7.25204 0.0000

b e e B e Bl o m mmm mmemmem e hm e e = e o =] o e = DD

Mull Hypothesis: Unit root (common unit root process)

Series: TF

Date: 04/08/26 Time: 13:44

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
Iser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic Prob.**

Lewvin, Lin & Chu t* -0.38831 0.3489

** Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root (individual unit root process)

Series: TF

Drate: 04/08/26 Time: 13:45

Sample: 1895 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -1.17356 0.1203

#* Prahahilitioe ara raomnntad accnminn acvmnntic nnrmalibe
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Mull Hypothesis: Unit root (common unit root process)

Series: D(TF)

Date: 04/08/26 Time: 13:45

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
Lser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob.**

Levin, Lin & Chu t* -4. 74556 0.0000

** Probabilities are computed assuming asympaotic normality

Mull Hypothesis: Unit root (individual unit root process)

Series: D(TF)

Date: 04/08/26 Time: 13:46

Sample: 1895 2024

Exogenous variables: Individual effects, individual linear trends
ser-specified lags: 1

Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob.**

Im, Pesaran and Shin W-stat -6.50584 0.0000

Mull Hypothesis: Unit root (commaon unit root process)

Series: TP

Date: 04/08/26 Time: 13:46

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
Lzer-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic Prob.**

Levin, Lin & Chu t* -1.55147 0.0604

** Probabilities are computed assuming asympotic normality

Mull Hypothesis: Unit root (individual unit root process)

Series: TP

Date: 04/08/26 Time: 13:.47

Sample: 1995 2024

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Total (balanced) observations: 336

Cross-sections included: 12

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -0.89073 0.1865

** Probabilities are computed assuming asympaotic normality
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Mull Hypothesis: Unit root (commaon unit root process)

Series: D(TP)

Date: 04/08/26 Time: 13:47

Sample: 1985 2024

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prob**

Levin, Lin & Chu t* -G.52669 0.0000

Mull Hypothesis: Lnit root (individual unit root process)

Series: DHTP)

Date: 04/08/26 Time: 13:47

Sample: 1885 2024

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Total (balanced) observations: 324

Cross-sections included: 12

Method Statistic Prop.**

Im, Pesaran and Shin W-stat -8.24321 0.0000

** Prohahilities ara romanited assiminn asvmnntic nnrmalite
padroni J,iiell JolSUl izl zilu :(08) gxlall

Pedroni Residual Cointegration Test

Series: DF BF GI GSIFMF TF TP

Date: 04/06/26 Time: 10:03

Sample: 1995 2024

Included observations: 360

Cross-sections included: 12

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

User-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic -1.038729 0.8505 -2 167453 0.9849
Panel rho-Statistic 1.434532 0.9243 1.960643  0.8750
Panel PP-Statistic -3.300535 0.0005 -2.649604  0.0040
FPanel ADF-Statistic -0.897383 01848 -2.530458 00034

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Praob.

Group rho-Statistic 3103865 0.9990
Group PP-Statistic -3.326565 0.0004
Group ADF-Statistic -3.813987 0.0000
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