Fom ) Abljiant) Lyl Ay sganl

alal) Ciadly Mal) ot} 5
—gAlgl — il das gl daals

o)) agle g duslailly daabai®Y) aslal) duls
Aoty aglal) : auid

ST fls Balgs Oldless JLeSawt Lauds §,STe
sl aghe g dyglodly A3LaBY) aglall Olitee
ggsémé\ uz.a.é

i dbadil) Giliaaig gud sl S| Jguomiad]
dotel pid| J9d| (§ (gt o

=2021 -2004 5 jal) dwled dwlys-

: 8 ygukmn il | ekl gut] Ol ladf 3] &
L ygly cligm o
G—ilagy el g9 o
St Bggm)
2025-05-25 :700,l Lidke Sipaly ciiidigs
Balud! (pe 45gSLI A 58LLI Lzt aLa]
Lo, @319l daal 3] i 3
Iy a9 L8y dna $31sd) Aaale o e Lues 3l Sliaay eldy
Lizios &31sdl Aol 3wl 5l e oLl daza

2025 - 2024 :iaeld &)










slaldl

ol oy b e o oRlged B
(:\.:.4-\ Lo sl s A Ao
oda oigr B8 oal

dpas § by Jlm ) sty jodd) s Qb Jsudl JSG a) ST oy Jorf e 20155 @y o )

Capdt sty L Shee G ug OF Y e 1gy)
4 lghadr 9 e M'ﬁj g ‘ﬁfj} é ‘él\ L) 4(55\.0\ ol (g gs'“i J!

o e J oS Bl U Gle L 3w Bl (LT UL g ( gy Aeity (ol B85

@ & O Uy Cod o By O

Ly b}ﬁmj‘ P9 8 palas Sbdoed| o \31,0.2- Q.;,U\ L},}’J‘ ¢ gy ctu (el us JU@‘Y\ ‘35;-1 él
Aae 8 J.G:S ‘5;5 Cbu.‘\ R

Lyl Gyley Y Lo D1S39 Ll cluir farg ol p0 daladl POV "woke” Bpalalt S gy
3y dp g ) STy Lyl Slidyg el Sl L ALY 08 gl e )

,Mji%}yw\\J\.&e\f'ﬁ&yﬁ\.\iée.@y“}féb

S at



sl

&Ujﬁjéﬂaﬁ&ﬁ.ﬁ.@fﬁmw --9@J§~HJM
) s 3 20 o 8 00 G ) 5T b
Ao 858
o Laa i (s 83w oda suger ag DUy s
-"aé,i"--- oslasg 0344 sﬁgjb slizzwl ). axlpwg oyl Byl I
."gni"... ($3158 domgag gy, ijl\ 79 S
"G g (ki sz )
Ui " ) glag oyl s\, )

SN a L el e S

"L Llda Gl b ded 16003 "



sulideieiad 1§ g

ol aoesg AT Jog dat Biow s M1 B3l e sy 85Lally g 1 OL J1 ) ey

Bl oo Bally Jdal) Ol exid ahdsng JlasY nd wigmy DL 05 azany ) e

anbly gl 54 anlEly Jaodl Vs ot ey Oy Jinl fani e 05
&\M'ﬂww\ﬁ&'ﬂy

Lresdy Sl Lgtllas Jo gliasy sy 8081 530D ) Sadb amgs pidly Olaa) WLy
ot W B gy B8 5 S0 gt s s 5 ol Wslly 1,801 B1sLo] cils” ol gl
LWy 5ol

Lol e o oglly Lo e b pheladl ady L5LaBY) aglall qund pdJ 0L Ny SC2IL Lz

L;wb.u\ )\j.&l\ db clae Bk \)».@_M:B

O Vg dlo i ¥ pg W 13 alagy S agryd Ll Jasdl s Lo i OF Jlas i JLs 1y






Aopall Joll § s dl it sLatd¥ Saloromsy 23,01 JUT gl
2021-2004 574l daled daly

HEP-L 3P

Lopad) Joadl (oo A 3 ol 2 sLatd¥l e (801 JUI Joaddl (3T 285m0 ) 2ulydl sda ciboa
Wylie 389 00T o5 ouled z3gad sl M o W3 @ o> umdlly doglall cala¥1 (3 2021 - 2004 55al)
.Panel ARDL-PMG

Slossell Jgumsdl das Jtekl 3,01 QU Jgaddl oy Jo¥1 Aigls A83e 3929 ) byl cilings o

Of I ALl bl ey lal S gyl e sLazd ¥y (¥l ociiue « JY1 Cblpall 521) 2uad dI AW

J2¥1 095 daglall 231§ o]l e sLatd¥l e Lilas| oiney uSe afl LI JY) Colpall 5y spite

Jo8 3 sl a2 sLatb¥! e Lilias] Goine ] 0l coplsl ws ¥l ooietiane Byiie Loty « suadl
raddl Jo¥1 Ggs Jushall

.E51 « E26 «C33 : JEL iduns

Digital Financial Inclusion and the Challenges of the Informal Economy in Arab
Countries: An Econometric Study for the Period 2004-2021

Abstract:

This study aims to assess the impact of digital financial inclusion on the informal
economy in a sample of Arab countries over the period 2004-2021, both in the long and short
term, through the construction of an econometric model estimated using the Panel ARDL-
PMG approach.

The study found evidence of a long-run relationship between digital financial inclusion
— represented by the dimension of access to digital financial services (ATMs and internet
users) — and the informal economy. The econometric results showed that the ATM variable
has a statistically significant negative impact on the informal economy in the long run, but no
significant effect in the short run. Meanwhile, the internet users variable demonstrated a
statistically significant positive impact on the informal economy in the long run, but no
significant effect in the short run.

Keywords: Digital Financial Inclusion; Informal Economy; Panel ARDL-PMG.

JEL: C33; EZ26; E51.
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NCARESN IR

Pesaran and ,Las o< (2013) Blomquist and Westerlund ,Las| sy Ls o0 JI 3,La¥) OSas9

351 ae (B wliledl (@ (slope homogeneity) slass¥l il aisy Jo¥1 ol 52 (2008) Yamagata

182 e n&.pd.}iu}'\ cduaaldl Sl .,aﬁ' ol e LWl tesbin B> dazma Jale « (pun dazma Jliial 1
Damodar N. Gujarati & Dawn C. Porter, Basic Econometrics ,5th edition, The McGraw-Hill , 2009, P: 328.
3 M. Hashem Pesaran, Takashi Yamagata, Testing slope homogeneity in large panels, Journal of Econometrics, 142(1), P: 52.

4 Blomquist, Johan Blomquist., & Westerlund, Joakim Westerlund, Testing slope homogeneity in large panels with serial correlation,
Economics Letters,2013, 121(3), P: 375
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Layhasael Slasl Ol (el Judladly Ao yall ablall tepany Gt pes BLI bl OF Blas
Slass¥l 4ia of Phillips and Moon (1999) dwlys ey aé Aols dxiny dads dxdle cdlhxn
0985 Loatie il 3es o Bl s 0 (08Ces Byt | pe unosll Juodlead| Jules (3 289 ,all casl3|
bussll sl hlas! cyshas coydally ol Oyall oo Jo¥l daall Jsss aey Byatuwe pe Ll
i a3l e cldadl ) dazs seay ¥ lhanadl sue of Hlae¥l § odsl s (Bl abily 2ol
T lae 2ualaally Zuaajdl slag¥l cny caall Jelanll oo Gayl Lady

Sbled Lasazll usgll jde alhlas! J) s ozl @iy Al Slpnsie JolSS Ay (0 3axil
Ot gondl (o dudiad 3] Baydie Auiepl) Jedld! e dadall Lelpday &5)las el 3805 0 @y LI
bl @ Buaiall Slylall saad [lasg « Slasl HLasd1 558 55 Las clas duakailly 2ol claglall

(2o ol sla (e Bylises degome (e Awlydl sda Sueiel wad (il Sliled susgll i

ADF (Augmented Dickey-Fuller) jolall g8 S0t 8usoll jie jLas| v
2(2002) Levin, Lin and Chu jLas! v/

3,(2003) Im, Pesaran, Shim L v
Bl bl § sk JalSal.5.2
e Slpdie o J2YI Aglog 8a7un djles A8Me dg2g JI KL Slile § Aad) Jolsal da
Sldatll wy 2ylate wlalesl § Sl sda lyat dymy dabiall clusgll Ciliee ae WSl

LayLiae Ly 283l cldlms¥) of lodall yuwas clial) JolSall a2y b (3 Legdid 03 &1 J2¥) 8 paill
M poall 1da aay (ol e O3lenl slue I Bagall Lizmyyus clpasll Jues 3] (Gl mumsmzll Al

1 M.Beenstock, D. Felsenstein, The Econometric Analysis of Non-Stationary Spatial Panel Data, Advances in Spatial science, Springer
Nature Switzerland, 2019, P: 28

2 Andrew Levin, Chien-Fu Lin, Chia-Shang James Chu, Unit root tests in panel data: asymptotic and finite-sample properties, Journal
of Econometrics, 108 , 2002, P: 1-24.

3 Kyung So Im, M.Hashem Pesaran, & Yongcheol Shin ,Testing for unit roots in heterogeneous panels, Journal of Econometrics, 2003,
115(1), P: 53-74.

&3 Bleay cnladl of lawgill Jia c il se A4l (asliasey atats ¥ @il sa ol ga (NON-stationary) iSlu xe of 4l e olpaally 354aall *

ol e e Al ilaied LI oS5 Y o (e Setuna die yaied ¥ Anl pe ol il
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olile e 383 @olazdl Judai clab mosn Los (Bl @by plazial gobatd¥l Jd=ill 3 2l
Jib

e baad patss dgu 2l aludl o6 "L Sbile § ehial) JelSal llast saaxt |l
Al el § SAad) JolSall Gguilaga HLasd lalatel x3¥l Ida piny Coo ¢Fisher ,4us jlas|

Tileag cniadlie (s d e s Hlas | uda D9

Halazie 3>y o § liadl JalSll bt e (a5 £y (Null Hypothesis) HO auall ags,s v/
S ble s

g esx @ dide JalSs 3929 e oais Ry :(Alternative Hypothesis) H1 aludl dus,all v/
LS ol dalaall slasgll

ozl LI ARDL 75545.6.2
e Bl abily Jb @y (Dlassdl gn (il 3529 pue) dalaall clusoll adMazal Jb (3

Aeisll el ol el (Sealipadl 1A Slams¥l 230 Basdad (Say 48 Lol Lebgius dic 8yatuld]
2 s LeS Aole Bapmy 591 1) Bal 1) Bapnl iS5 - ARDL

p q
Yie = Zlijyi,t—j +25ini,t—j + 4 + g . (03)
=1 7=0
X daradl Slaaield el ol 8 sue Jias: g Y b;l;J\M;LL__,}H A8 sue Jias: P

Aol olfal sae Jis:t = 1,2, ... T Aaball alusgll sue Jias:i = 1,2, ... N
sl sl Slalas : 6y Al ol e K o* I&MJM:XI-I
SladlY sl paall dalas Jias: Ay Aakade Busg JSG ol sl Jias s g

r-1 q-1
AYit = (Di (Yi,t—l - 9£Xl-’t) Z AijAYi,t—j + Z 6’ijAXi,t—j + M + sjt ......... (04)
j=1 j=0

.Westerlund 2007 ,Las1g<Kao 1999 ,Lzs| Pedroni 1999, 2004 Lz Les *

! Maddala, G. S., & Wu, S,A Comparative Study of Unit Root Tests with Panel Data and a New Simple Test. Oxford Bulletin of
Economics and Statistics, 61(S1),1999, P: 631-652

2 Stephen R. Bond, Dynamic Panel Data Models: A Guide to Econometrics and Empirical Applications, Portuguese Economic Journal,
1(2), 2002, P:141-162

3 Blackbume, Edward & Frank Mark, Estimation of Nonstationary Hetreogeneous Panel, The Stata Journal, 7(2), 2007, P: 198-199.
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‘R Bylo Bue u>o5 (04) Wslall ‘3 @a}l‘ s ol 7 gl pdds Jol (39

Slalall of dashall sda (sias tus : Dynamic Fixed Effects (DFE)anldl wl6ldl aayl o
IS ol sl iy 7 Led! oy Loy ol clamgdl e 3l alazad| clpially dalasl
Aalada Busg

nds e daghll sda wexai :Mean Group Estimator (MGE) 4cgezll lawgic dayl  ®
Lalasll Slusgll pe cldall bhugio clus miy @3 (Jatus JSChy Aalado susg S 7 350l
azal) Slpsaall Sleles Jguey culil sl Zalas sl dasylall sia zd QWb (dalixld
Aaball Slusgll ae

sda x5 :Pooled Mean Group Estimator (PMGE) dzeud! de gzl lowg 5yude dal @
Jo¥l Slidas 3 Cldlisl 52 mend o il ouanbll Slies o 2kl
Jo¥ cledal il Wi cBakaall clusgll n colddl asdl cladasg  (short-run) st
izl s 6,57 85lay abaall Glussll pan e A0l 058G Of Laiazé « (long-run) skl
zlodl o Jaglall Jo¥1 3 dumgtll (nny e Ladlmy Opo (Suolind 1387 o Aaslall oda 349
sadll 291 g Sl

095319 Juodis I aweud! jlas1.7.2

Ot Aead! A8Mall olamsl s wiad Bl bl Bl § ple JSdo Aad! Hlas ) pusiag
Sl a1 (6) slas¥l 2ol Aad) 48Nl 6K 13 L iy (8 debuy Co «Oitiey ol
A uzgs ¥ o 13) Lo ol ((5Y) @ 35 aste IS OF (6T) slas¥l Aslid of (e 09 5¥) 3 35

Lo Alas ) ¥ 013 Lrew
@ elud (X ¢) By Aiey Aadis § lpaall o 13) Lo dgumt) st 5Ll i 6,51 85l

T ileay Cntadlie (nins 8 e JUOMES Hlias | didug dus (Vi) 63T By Aaede § sl iy 54l

1 Juodis, Arturas, Karavias, Yiannis.,, & Sarafidis, Vasilis. A _homogeneous approach to testing for Granger non-causality in
heterogeneous panels , Empirical Economics, (60), 2021, P: 95-96.
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b iy dmiln el pe 0,388 7 3903 Al S (1o 2ll3g 2021-2004 5 A

Mj&” olylasdlg ga.gaj.” gAESA) :‘2’33

J e o ealiall bl 3 Bl ks 20681, Lasilg bl Laimgll Julell iy
Laeodhos cbiled) 285 cravs Loy clis 2o ladall jlLasly duagyul] clpail) (aslas e ,asll

Asaaall i) Julass 7 39l yatas J) JWEuY LS

Aolyd! sl Adgogll s Las¥IL1

& Aoiadl bl A I clewd] wad dsolanl Bgkas il sl daiosll SlelasYl dulys dal
z3ledl el @ g9,adl 8 Laslias g Sliledl Zapds (e Andly Byguo (0585 e delud 3] (ulyull
Tasgall elld g Ley Aol cile LasD dusladdll @uall QW) Jguzdl [y ccnlianyall Hlaslg duulial)

Byl Syl Adgo o1 il e Lias W1 105-02 o3, Jgunl|

Variable Obs
le 180
Atm 180
lui 180
Cc 180

Mean
29.38428
31.88400
49.53389
-0.139665

Std.dev
7.540245
22.78950
30.91650
0.677389

Min
16.81268
0.550000
1.330000

-1.310241

(01 w3, gxlll J1 as) EVIEWS 12 ol yien e sl il sl cya ¢ usall

Max
40.18672
81.21000
100.0000
1.558678

101 o 05-02 03, Jguzd! I (4

Hise (0 Bulien Butalie 180 ¢ (68w (&lly Zsyall Joall & (1€ ) puuayl pe sLatdY) piie pid @
§(40.18672) cilS dagd ely (16.81268) dasd ol o Bygwazme =ulS 2021 Zle J) 2004
Slaaladl sda wlad e am b Li ((29.38428) 4 S s5all Laugill Gsiue Jzmee O
(7.540245) 1 508 Gleae Byl g Lhasagio I 4udlly
L (o Btien Baaline 180 oo 0585 @9 Zusyall Jodl (8 (AtM) JYI Célpnll 83l pdie @ud @
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J Al ol aalall sia cdad e o Lo Lel «(31.88400) 5 JSS 57al Lavogill Gyt Jomee
(22.78950) 4 545 G)luns Blyoxil 52 Lot

2004 A (yo 5uizan Sialics 180 (oo 05555 &lls Zsyadl sl & (1U) ¥l ot paie ®
Syiwma Jmae > (§ «(100) S dayd dely ((1.33) dad ol o Byguame il 2021 2l )
5 Lo ) Bl clualal sia Cilad e e Lo Lol €(49.53389) 5 JKS 37al) Lavogll
(30.91650) 4 55 $lan Sl

12004 Zies (0 Bukias 1alie 180 (o 05555 (@l Zuspall Jsull 3 (CC) sluill 2ndlSa pize @
s o 8 <(1.558678) 6 A ey ((-1.310241) Zesd ol ¢ Sypsmme 62021 Bkt
J1 il Slaalall sia cidd oo e Lo Ll «(-0.139665) 5 JSS 54l Lovgill Goiue

z3geddl lpiie o boLaydl .2

Jolaes Lualyll calaied (8 yuall ilpially malal) piall g A8Mall slomily 595 it Jol o
DL 1 sl JU Joandl (s s cOrgaand Jasell LoLsy¥l

Al yold Aaylidlg At ol il o Adaied! Sl ¥ Aagaias 206-02 o3, Jooizl!

Atm lui Cc
le -0.695566 -0.390957 -0.604704
(0.0000) (0.0000) (0.0000)
Aall 5gdg g o Ls89 Al Lapasg dlu 4989 Al

(02 3, 3=l ) lasl) EVIEWS 12 zoliyy ol s (e el cxpdlladl sloie] (1o 2 yusal |
sonds M1 06-02 o3, Jouzdl sldaas Bl elyd s (0

S5t Janall ally (16) all pé sLass¥l mlill piall oo S o @9 uSe byl azgy ¥
(0.695566 ) 6,3 oLyl Jalass(AtM) J¥I 3]yl

2La1 Jazall palls le gyl a4 slatd¥) sl saill oo S o chonis uiSe Lolsyl azgy ¥
(0390957 )oyu3 Loyl Jalac (IUi) il ptseiue

AmdiSe Jarull sailly (16) aull e sLaid¥l plill paall oo S oo G55 uSe bolyl wzgy ¥
(-0.604704) 5,03 LLs,! Jalaes (CC) slucall
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il AdMazul gae (o 3amdl Gr9mall (1w muas calaaall o bLEYI 2854m0 (oye day
dolas Glud>l pe Jasd) soaddl jlas | sty «dudl e gad=ddy aadl Lo o dpuad!
Sl g3 BBy 485 Camyat ud clpaall o L8 das lEMe (of (e eI cldg ¢ (VIF) ol qieias

(owludll z 390l

MIF Ll eseas Jolas Bl (e Q‘ﬁ-“ Jouztlg
VIF goladl st Jalae sLasl gl 107-02 63, Jsux!

Variable VIF 1/ VIF
Atm 1.40 0.714362
Cc 1.19 0.843133
lui 1.32 0.759627
Mean VIF 1.30

(03 03y 3elll JI lasl) Stata 17 zeliys cloyiea e sy canadlall sloie] v 2 ygal ]

saadll A oo Glay ¥ Haal) alyudl 23508 o el 07-02 @8y Jgamll w5l IS (0 eas
(5>1.30) :¢sl <5 aagall o S (Centered VIF) cball wieins Jolae Lasd bowgio pda s «Jasl|

Slope Homogeneity (SH) tests  Jull il jLas | gl 4

Blomquist ,Lzs1g Pesaran and Yamagata(2008) J Jul| il jlas | azxds JWl Jaazdl o

. and Westerlund (2013)

Jll il s @‘UJ:OS-OZ o) Jouzlt!

Pesaran, Yamagata Blomquist, Westerlund
A P-value A P-value
6.468 0.000 4.759 0.000
Adj, 7.611 0.000 5.600 0.000

(04 03 =Ll Jf Jlasi) Statal7 cilyies e sl cadlall sloic] (o 2 yogal ]

cpaall Anyd (ady oSy 4ild LIl 0.05 (e JBT sl P yslias¥l ST 2llazs) 2agall o L

Al of gar b g2y Aaksll Slasgll ae Joll Guilas Gle e pas @) bad) 3usall Jodg
Ol &30 Byl Ayall Joudl o oyl s slazd¥ e 8,01 JWI Joaddl Sl ydige il 3 s
W Jgeddl obiuetd Ll Jazes Lol Golazdl cilials g cilucgos g,y i doye dgs JSI
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kil s oy dasys Jo¥1 Alsls 285Me 39amg ,LasY il JelSall wllas! @ el

Unit root tests susgll i ollas | gilu .1

b dz gt HUeY e § . L) liled Bas gl 5 e (e Fol o ¥ Ll bl 23l a3 Ui
IPS jLaslg LLC Las| o ¥ (Panel Unit Root Test) bLdl wbled susgdl yis e cadsSlh ol las
©F G LLalSE Ay iy Aol Jedbadl &lyatal (e o aSl dauseiad) clLasyl qal g pal
Euo Jadd il e 39 o (09 ple olmily coli sggy Jo¥1 Gyall sl wayg Soradl § wllas¥l Gadas
Aoyl add Jilall 3 aied) el dudad) (§ 8ug Hdz 3929 ] DDLU suall duny8 4 il
Juis L3 5% (e ASTP Adlaxsl dagd il 1308 8ya7un Al () (&l Bty sz 3529 putay Ayl
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Degree of
integration

1(1)

1(0)

1(0)

1(1)

Decision
Stability Level

1st difference

Level

Level

1st difference

Bty Sl B g1y sl sl 209-02 o3, Jporsel!

Individual
intercept

(Prob)

0.1903
0.0081
0.4522
0.0014
0.0000

0.0000
0.0000
0.0000
0.0797
0.0000

0.1765
0.0000

Individual intercept
and trend

(Prob)

0.6077
0.0321
0.7647
0.0159
0.0000

0.0000
0.0000
0.0000
0.1781
0.0000

0.3375
0.0000

Unit Root Tests at
Level and First

Difference

Level

1st difference
Level

1st difference
Level

1st difference
Level

1st difference
Level

1st difference
Level

1st difference
Level

1st difference
Level

1st difference

(09-02 3, 3=l J1 ,Lail) EVIEWS12 cilayden e oy cadlladl sloae] cya 2yl
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&4 (Level) sorud! wie (pyatun e (CC) slusll 2284 (1) (ol e sLazd¥| (ppasll

ol w> eiaill z3gadl 399 slgw 1dag (IM, Pesaran & Shin) .(Levin, lin & Chu) cy,Las|

«(Individual intercept) baas coli u> cesaill 739010l of (Individual intercept and trend) sle slxslg

Ainyd Joud (2 Lo 509 %05 Liginn Goiuns (o ST sl (o, Las¥ ST (P) adlars) Aagall o clidg

zeol J¥l Gall ) apaall s cbly Jigmig «obladl @ Sussll sda 39250 e &I auall

puall &y (ad) I o Lo ga9 Y5hsian Sstua oo JBT (P) adlers¥l daidll el Cum (yitue
ULl @ 8umgll i 3529 autay 545 G Al ds a1l Joudy

Syt e (pyatae (AIM) J31 Clpall 55y (1) o) Lot comiill J) 2ewdlly Lo
oeaill z3gail 339 slgw ldag (IM, Pesaran & Shin) (Levin, lin & Chu) (y.,Las¥l 349 (Level)
Individual) aaé ol us pesatll z3gedl ol (Individual intercept and trend) ple sl=ily cols us
By (b J) sy o sag YoSigine Syt (e 3T (P) Allars¥l degall Cisle Cups «(intercept
Ll @ 8ol iz 3929 atay a5 G Al A yall Jguds autall

Ayl Ot e Lol Ay Ayl Slpsie OF oy Basmgll Hda Slasl @ilo dules e slig
(1) Js¥1 2y lls 1(0) il

Il JalSal L il .2

2 Byuad Sl ) Laas il S Y cawlall Ayl 3 alpaall o oMl b= i

plagial @iy ooyl 1dd Lae Lasys Ja¥) Ashs 23ls5 28Me lia colS 13) Lo Hlas| Loyl oy s

yoets Sl paall SOl 15] Lo dgass (3 de i gy (L1 bl Aa s e adl JalSald Fisher Las|
saill o1 s o2y sl Jo¥l e Las

Il JolSlt Fisher jlas | 5l :10-02 o8, Jgaz!

. Fisher Stat*
Fisher Stat*
(from trace test) Prob (from max- Prob
eigent..)

None 268.1 0.0000 208.2 0.0000
At most 1 91.34 0.0000 64.22 0.0000
At most 2 47.40 0.0016 40.91 0.0002
At most 3 31.09 0.0281 31.09 0.0281

(07 w3, 3=l J1 ,Lasl) EVieWS12 el yiea e sby cuidlall sloie] ot yal]
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daall o I @aladl 10- 02 @3y Jouzdl 3 deingll Fisher 3 chisadl oSl jlas) mil il
Aanyall Jgidy paall &unyd a8y g Lo 529 %05 Lgiae Sgias (o J81 PIOD LM 4lexsy|
all o ¥ A AMe s92y &l bl on dide JolSS 92y e pan (@I Al
Aoyl B Ball Al (8,0 JUI Jgedid) oilyg0) Aazad] Slpially (ol ae sbazd¥l)aldl
Ayl Joadl e Age 3 Altailly

Panel ARDL &4y Ayl C.b_g.uﬁ..\.ﬁ L6

1(0) ) caradises (pizmys dmonte Ayl Slase O cipelsl @) Bl i @llas) mls e sl
i) 739001 Ol (L J2¥1 Agls 23 3929 uST gl cliiadl JolSall jLas | gl (e clig (1(1) 3
Panel ) auesll dalaall cbildd Aejell slas¥l culal G Slass¥l z3ges o dulyull IS4 dllal
PMG —) (aseztll boogill dinyde Wajl oo« uuds Gyl sute e z3geill lia setny &> ((ARDL
S929s 7ledl o sl cry J2¥) Bpumally Asglall Sl8Mall yyua5 =05 &) «(Pooled Mean Group
Jo¥ s cil8Mall G aball Slusgll g ledis|

PMG dasyl 399 T 3905 yds él.b :11-02 (3, Jouzt!

/ Coefficient Std.err Z P>|Z| [95% conf .interval]

EC

Atm -0.4950291  0.934864 -5.30 0.000 -0.678259 | -0.3117991

lui 0.4522877 0.672817 6.72 0.000 0.3204181  0.5841574

Cc -0.0107253  0.598657 -0.18 0.858 -0.1280599 = 0.1066092
SR

Ec- -0.2933021 | 0.1066925 -2.75 0.006 -0.5024156 | -0.0841886

Atm .D1 0.1404855 0.1021975 1.37 0.169 0.059818 0.3407889

lui.D1 -0.1517198 0.695284 -2.18 0.029 -0.287993 | -0.0154467

Cc.D1 0.176717 0.475456 0.37 0.710 -0.075516 0.1108593

Cons- 29.47246 13.39322 2.20 0.028 3.222223 55.72269

(08 o3y =l I LasT) Statal7 ol s e +by cdllall sl ot susall

el @uid5 Say gibadl 1102 o3y Jpamll 3 Beisll puaall il cldass 513 s e
e LS uadlly uladl (oS § 7390l cilalall goliazs¥|
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El AMT W] CC
Mean 29 38428 31.88400 49 53389 -0.139665
Median 21.96350 30.13000 47 60000 -0.288144
Maximum 40 18672 81.21000 100.0000 1. 558678
Minimum 16.81268 0.550000 1.330000 -1.310241
Std. Dev. 7.540245 2278950 20.91650 0.677389
Skewness -0.559304 0219635 0107094 0. 648803
Kurtosis 1726424 1.908031 1. 736785 2387805
Jarque-Bera 21.56640 10.39016 12.21192 15.34815
Probability 0.000021 0.005544 0.002121 0.000465
Sum R289.170 BT39.120 89716.100 -25.13971
Sum Sq. Dewv. 10177.10 92965 64 171093 .6 8213523
Observations 180 180 180 180

Eviews 12 zoliy alzyies e sl candlall slue| (o 2 yduall

ol yold gl 2 paniatl) ki) o Adaded! Sl ¥ &89aine :(02) o3, 3l

Covariance Analysis: Ordinary
Date: 04/26/25 Time: 11:06
Sample: 2004 2021
Included observations: 180
Correlation
Probability El AMT 18] CC
El 1.000000
AMT -0.695566 1.000000
0.0000 -
L] -0.390857 0. 766042 1.000000
0.0000 0.0000 -
cc -0.604704 0626426 0447875 1.000000
0.0000 0.0000 0.0000 -

Eviews 12 zobiy olayis e sl candlall slue| (o 2 ydual |

VIF cpladl odeias Jolas las | milis :(03) o3, oLl

Variable WIF 1/VIF
Atm 1.48 @.714362
iui 1.32 B.759627
Cc 1.19 B.843133
Mean VIF 1.38

Stata 17 geliy il yis e sl cardlall slae o 2ol
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(2013) Blomquist and Westerlund yLas |
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(2008) Pesaran and Yamagata ,Las|

. xthst Ie Atm iui Cc, hac

Testing for slope heterogeneity

(Blomquist, Westerlund. 2813, Economic Letters)
Ha: slope coefficients are homogenous

Delta p-value
4.759 0.000
adj.  5.600 0.000

HAC Kernel: bartlett
with average bandwith 2
Variables partialled out: constant

. xthst  Te Atmiul Cc

Testing for slope heterogeneity

(Pesaran, Yamagata. 2008, Journal of Econometrics)
H: slope coefficients are homogenous

Delta p-value
6.468 0.000
atj.  7.61 0.000

Variables partialled out: constant
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Panel unit root test Summary

Series: El

Date: 04/26/25 Time: 15:54

Sample: 2004 2021

Exogenous variables: Individual effects

Uszer-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Panel unit root test. Summary

Series: E

Date: 04/26/25 Time: 15:31

Sample: 2004 2021

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

Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced abservations for each test

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. Al other tests assume asymptotic normality.

Cross- Cross-
Iethod Statistic  Prob**  sections  Obs Method Statistic  Prob™  sections  Qbs
Mull; Unit root (assumes common unit root process) Mull: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -0.87664 01903 10 160 Levin, Lin & Chu t* 027344 06077 10 160
Breitung t-stat 219570 09859 10 150
Mull: Unit root (assumes individual unit root process)
Im, Pesaran and ShinW-stat ~ -0.12011 04522 10 160 Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 196172 04821 10 160 Im, Pesaran and ShinW-stat ~ 0.72161  0.7647 10 160
PP - Fisher Chi-square 185417 05518 10 170 ADF - Fisher Chi-square 238964 02469 10 160
PP - Fisher Chi-square 179378 05915 10 170

** Prababilities for Fisher tests are computed using an asymptatic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test Summary

Series: ANT

Date: 04126125 Time: 15:57

Sample: 2004 2021

Exogenous variables: Individual effects

User-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kemel
Balanced obsemvations for each test

Cross-

Method Statistic  Prob™  sections  Obs

Null: Unit root (3ssumes common unit root process)
Levin, Lin & Chu t* 497781 0.0000 9 144

Wull: Unit root (3ssumes individual unit root process)

Im, Pesaran and Shin'W-stat ~ -6.62806  0.0000 ] 144
ADF - Fisher Chi-square 283302 0.0000 9 144
PP - Fisher Chi-square 505689 0.0001 g 153

** Probabilities for Fisher tests are computed using an asymptatic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit roottest Summary

Series: ANT

Date: 04/26/25 Time: 15:56

Sample: 2004 2021

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

Mewey-West automatic bandwidth selection and Bartlett kemnel
Balanced abservations for each test

Cross-
Method Statistic Prob.™

sections  Obs

Null: Unit root (asgumes common unit root process)
Levin, Lin & Chu t* -18.6001
Breitung t-stat 268472

Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat ~ -8.82876  0.0000 g 144
ADF - Fisher Chi-square 423877 0.0010 9 144
PP - Fisher Chi-square 31.7543 00235 9 183

0.0000 9 144
0.9964 9 135

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test Summary

Series: 1UI

Date: 04126/25 Time: 13:59

Sample; 2004 2021

Exogenous variables: Individual effects

User-specified lags: 1

Mewey-West automatic bandwidth selection and Barllett kernel
Balanced observations for each test

Panel unitroot test, Summary

Series: ILI

Date: 04/26/25 Time: 15:58

Sample: 2004 2021

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

Newey-West automatic bandwidth selection and Barllett kernel
Balanced observations for each test

Cross-

Method Statisic  Prob**  sections  Obs

Mull: Unit root (assumes common unit root process)
Levin, Lin & Chut* -4.74691  0.0000 10 160

Mull: Unit root (assumes individual unit root process)

Im, Pesaran and ShinW-stat ~ -5.15574  0.0000 10 160
ADF - Fisher Chi-square Z75.605  0.0000 10 160
PP - Fisher Chi-square 31.9081  0.0443 10 170

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality

Cross-

Method Stafistic  Prob™ sections  Obs

Mull: Unit root (assumes common unit root process)
Levin, Lin & Chut* -37.5918  0.0000 10 160
Breitung t-stat 149150 0.9321 10 140

Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat ~ -22.7174  0.0000 10 160
ADF - Fisher Chi-square 631724  0.0000 10 160
PP - Fisher Chi-square 4948668 0.0003 10 170

** Probabilifies for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptofic normality.
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Panel unit root test Summary

Series: CC

Date: 04/26/25 Time: 16:01

Sample: 2004 2021

Exogenous variables: Indiidual effects

User-specified lags: 1

Mewey-West automatic bandwidth selection and Barllett kemel
Balanced observations for each test

Cross-

Methad Statistic  Prob™  sections  Obs

Mull: Unit root (355umes comman unit root process)
Levin, Lin & Chu t* 14072 00797 10 160

Mull: Unit oot (assumes individual unit roct process)

Im, Pesaran and Shin W-stat ~ -0.92880  0.1765 10 160
ADF - Figher Chi-squara 254547 01846 10 160
PP - Figher Chi-square 3 00263 10 170

Panel unitroot test Summary

Series: CC

Date: 04/26/25 Time: 16:01

Sample: 2004 2021

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

Newey-West automatic bandwidth selection and Barllett kernel
Balanced observations for each test

Cross-

Method Statistic  Prob.™  sections  Obs

Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -0.92282 01781 10 160
Breitung t-stat 091289 08194 10 150

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat ~ -0.41932 03379 10 160
ADF - Figher Chi-square 26,0544 0.1640 10 160
PP - Fisher Chi-square 353579 0.0183 10 170

** Prababilities for Fisher tests are computed using an asymptatic Chi
-square distribution. All other tests assume asymptatic normality.

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test; Summary

Series: D(EN

Date: 04/26/25 Time: 16:03

Sample: 2004 2021

Exogenous variables: Individual effects

User-specified ags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic  Prob.™*  secions  Obs

Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -2.40564  0.0081 10 150

Null: Unit root (assumes individual unit root process)

Im, Pesaran and ShinW-stat ~ -2.89651  0.0014 10 150
ADF - Fisher Chi-square 420427 0.0027 10 150
PP - Fisher Chi-sguare 097.0450  0.0000 10 160

** Probabiliies for Fisher tests are computed using an asymptotic Chi
-square distribution. Al other tests assume asymptotic normality.

Panel unit root test Summary

Series: D(El)

Date: 04/26/25 Time: 16:02

Sample: 2004 2021

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

Mewey-West automatic bandwidth selection and Barllett kernel
Balanced observations for each test

Cross-
Method Statistic  Prob.™*  secfions  0bs
Mull: Unit root (3ssumes comman unit root process)
Levin, Lin & Chu t* -185106 00321 10 150

Breitung t-stat -172535  0.0422 10 140

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat ~ -2.14814  0.0158 10 150
ADF - Fisher Chi-square 336639 00285 10 150
PP - Fisher Chi-square 915211 0.0000 10 160

** Prababilities for Fisher tests are computed using an asymptatic Chi
-square distribution. All other tests agsume asymptotic normality.
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Panel unitroot test Summary

Series: D(CC)

Date: 04/26/25 Time: 16:10

Sample: 2004 2021

Exogenous variables: Individual effects

Uszer-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

WMethod Statistic  Prob**  sections  Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -7.17320  0.0000 10 150
Wull: Unit root (asgumes individual unit root process)

Im, Pesaran and Shin W-stat ~ -6.77007  0.0000 10 150
ADF - Fisher Chi-square 814086  0.0000 10 150
PP -Fisher Chi-square 143644  0.0000 10 160

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square disfribution. All other tests assume asymptotic normality.

Panel unit root test Summary

Series: D(CC)

Date: 04/26/25 Time: 16:09

Sample: 2004 2021

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

MNewey-West automatic bandwidth selection and Bartlett kernal
Balanced observations for each test

Cross-

Method Statistic  Prob*  sections  Obs
Mull; Unit root (assumes common unit root process)

Levin, Lin & Chu t* -5.99250  0.0000 10 1580
Breitung t-stat -369682  0.0001 10 140
Mull; Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat ~ -4.92835  0.0000 10 150
ADF - Fisher Chi-square 59.4193  0.0000 10 150
PP - Fisher Chi-square 115.285  0.0000 10 160

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Johansen Fisher Panel Cointegration Test
Series: El AMT IUI CC

Crate: 04/26/25 Time: 16:15

Sample: 2004 2021

Included observations: 180

Lags interval {in first differences): 11

Trend assumption: Linear deterministic trend

Lnrestricted Cointegration Rank Test (Trace and Maximum Eigenvalug)

Hypothesized Fisher Stat* Fisher Stat.*
Mo, of CE(s) (from trace test) Prob. (from max-eigentest) Prob.
Maone 2681 0.0000 2082 0.0000
At most 1 91.34 0.0000 G4 22 0.0000
At most 2 47 40 0.0002 40.91 0.0016
At most 3 31.09 0.0281 31.09 0.0281

* Probabilities are computed using asymptotic Chi-square distribution.

Eviews 12 zoliy cile s (e sl candlall slae] oy yisal |

79



>

PMG 2yl 38 73305 yeotis s :(08) o 3l

Panel Variable (i): ID Mumber of obs = 17e
Time Variable (t): Year Mumber of groups = 18
Obs per group: min = 17
avg = 17.@
max = 17
Log Likelihood = -523.2972
D.Ie | Coefficient Std. err. z P>|z| [95% conf. interval]
_ec
Atm -.4950291 . 8934864 -5.38 2.000 -.B678259 -.3117991
iui -A522877 .B672817 6.72 @.000 .3204181 .5841574
Cc -.@8187253 . 8598657 -8.18 @.858 -.1280599 . 1866892
SR
__BC -.2933821 . 1866925 -2.75 a.006 -.5824156 - . 08841886
Aftm
D1. . 1404855 .1821975 1.37 2.169 -.859818 . 3487889
iui
Dl1. -.1517198 . 8695284 -2.18 @.829 -.2B7993 -. 0154467
Cc
D1. 8176717 . 8475456 @.37 a.71e -.875516 .1188593
_cons 29.47246 13.39322 2.2060 ©.828 3.222223 55.72269
Stata 17 zebiy cilaryies e el crndlall slue] oo 2 yuall
09,319 JUOdiS I aieudl 48Mall Bls:(09) o3, s=!
Juodis, Karawvias and Sarafidis (2021) Granger non-causality Test
Number of units= 1@ Obs. per unit (T) = 16
Number of lags = 2 BIC = 5@5.9936

HPJ Wald test
p-value

non-causality test

7©.5649
e.eoee

Atm does not Granger-cause Ie.
Atm does Granger-cause Ie for at least one panelwvar.

Results for the Half-Panel Jackknife estimator
Cross-sectional heteroskedasticity-robust wariance estimation

Coefficient Std. err. z pP>|z| [95% conf. interwval]
Atm
L. -.8354869 .@186096 -1.91 @.e57 -.8719s611 . 80089873
L2. -.1315531 .021e331 -6.25 2.000 -. 1727773 -.8983289
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Juodis, Karawvias and Sarafidis (2021) Granger non-causality Test
Number of units= 1@ Obs. per unit (T) = 16
Number of lags = 2 BIC = 493.1447

JKS non-causality test

HA: Tui does not Granger-cause Ie.
H1: Iui does Granger-cause Ie for at least one panelvar.

HPJ Wald test : 8.0812
p-value : ©.9176

Results for the Half-Panel Jackknife estimator
Cross-sectional heteroskedasticity-robust variance estimation

Coefficient Std. err. z P>|z| [95% conf. interval]
Tui
L1. -.853852 .8485445 -1.33 2.184 -.1333177 .8256137
L2. .8689415 .8243548 2.83 @.ee5 .821207 .1166759

Juodis, Karavias and Sarafidis (2021) Granger non-causality Test
Number of units= 1@ Obs. per unit (T) = 16
Number of lags = 2 BIC = 523.173

JKS non-causality test

H@: Cc does not Granger-cause Ie.
H1: Cc does Granger-cause Ie for at least one panelvar.

HPJ Wald test : 11.9053
p-value : 9.0026

Results for the Half-Panel Jackknife estimator
Cross-sectional heteroskedasticity-robust variance estimation

Coefficient Std. err. z P>|z]| [95% conf. interval]
Cc
L1. .0495654 .0253825 1.95 2.e51 -.2001833 .0993142
L2. .©9615298 .0298512 2.06 8.039 0830226 .1280371
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