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Abstract:

This study aimed to measure the impact of the balance of payments on economic growth in
a number of African countries over the period (1990-2023), taking into account the challenges
facing the continent's economies in light of fluctuations in the global economy. An analytical
methodology combining theoretical and applied study was adopted. The first chapter addressed
the theoretical foundations of the balance of payments (its definition, components, and
theories), while the second chapter focused on the relationship between economic growth and
the balance of payments through classical, neoclassical, and modern theories, with an analysis
of their evolution in Algeria. The third chapter included an economic analysis of the evolution
of the determinants of growth in a few selected countries in North Africa and sub-Saharan
Africa, while the fourth chapter relied on econometric models (static and dynamic panels and
the ARDL panel model).

Through the economic analysis of the development of the determinants of economic growth
in North African and Sub-Saharan African countries in Chapter Three, the study demonstrated
relative stability in North African countries due to the diversity of resources and their
connection to the global economy, unlike Sub-Saharan African countries, which have faced
some fluctuations in their economic performance due to their heavy dependence on natural
resources. The econometric study, using the PANEL ARDL model using the CCEMG method,
demonstrated a negative and significant impact of the balance of payments (current account as
an indicator) on long-term economic growth, while foreign investment and trade openness
showed a limited positive impact. Total capital and domestic savings also recorded a significant
positive contribution, while population growth did not show a significant impact due to low
investment in the human element. Meanwhile, the value of the error correction coefficient in
our study model (COINTE 1r-gdp) was (-0.9435294), which represents 94.35294% of the
imbalance in economic growth, which is corrected by the explanatory variables in our study
model periodically, approximately one year, confirming that economic growth is greatly
affected by our study variables in the long run.

Keywords: Balance of payments, economic growth, panel data, current account,
determinants of economic growth, ARDL Panel.




Résumé :

Cette ¢étude visait a mesurer l'impact de la balance des paiements sur la croissance
¢conomique dans un certain nombre de pays africains au cours de la période (1990-2023),
compte tenu des défis auxquels sont confrontées les économies du continent a la lumiére des
fluctuations de I'économie mondiale. Une méthodologie analytique combinant étude théorique
et appliquée a été adoptée. Le premier chapitre a abord¢ les fondements théoriques de la balance
des paiements (sa définition, ses composantes et ses théories), tandis que le deuxiéme chapitre
s'est concentré sur la relation entre croissance économique et balance des paiements a travers
les théories classiques, néoclassiques et modernes, avec une analyse de leur évolution en
Algérie. Le troisieme chapitre comprenait une analyse économique de 1'évolution des
déterminants de la croissance dans quelques pays sélectionnés d'Afrique du Nord et d'Afrique
subsaharienne, tandis que le quatriéme chapitre s'est appuy¢ sur des modeles économétriques
(panels statiques et dynamiques et le mod¢le de panel ARDL).

A travers l'analyse économique du développement des déterminants de la croissance
¢conomique dans les pays d'Afrique du Nord et d'Afrique subsaharienne dans le chapitre trois,
I'étude a démontré une stabilité relative dans les pays d'Afrique du Nord grace a la diversité
des ressources et a leur connexion a I'économie mondiale, contrairement aux pays d'Afrique
subsaharienne, qui ont fait face a certaines fluctuations de leur performance économique en
raison de leur forte dépendance aux ressources naturelles. L'étude économétrique, en utilisant
le modele PANEL ARDL utilisant la méthode CCEMG, a démontré un impact négatif et
significatif de la balance des paiements (compte courant comme indicateur) sur la croissance
¢conomique a long terme, tandis que l'investissement étranger et I'ouverture commerciale ont
montré un impact positif limité. Le capital total et I'épargne intérieure ont également enregistré
une contribution positive significative, tandis que la croissance démographique n'a pas montré
d'impact significatif en raison du faible investissement dans 1'élément humain. Pendant ce
temps, la valeur du coefficient de correction d'erreur dans notre modele d'étude (COINTE 1r-
gdp) était de (-0,9435294), ce qui représente 94,35294 % du déséquilibre de la croissance
économique, qui est corrigé par les variables explicatives dans notre modele d'étude
périodiquement, environ un an, confirmant que la croissance économique est grandement
affectée par nos variables d'étude a long terme.

Mots-clés : Balance des paiements, croissance économique, données de panel, compte
courant, déterminants de la croissance économique, Panel ARDL.
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Development, United Nations, New York, USA, 1987, pp 41-43.
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Industrializing Economies. Oxford University Press, Oxford, UK, 2001, pp 80-85.
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Countries, pp 60-65.
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t=12.....T, i=12,....N; o;=u+vy
Generalized Least Squares (GLS) daszall (5yrall ilasyall d2syla alodinly m3gaill juadi Jg

Var(ei,t) = &2 ;E(ei,t) = 0:zdgaill palsa
Var (vi,) = 8

1. Kurt Schmidheiny, Panel Data: Fixed and Random Effects, Université Basel, 2011, p3-7.
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Aslad) i) z 3lad (o Adialial) clis) ¢ S g al)
chyililly cAnll) byl ¢ S Galaall) SSlel S0 z 3l G (e ) z3gall) HLaaY
;300 dilany) chlaa¥) ce dlale (gyad o(Li)sdall

(Hausman Test): dxlsdally A300 o5l zigal o Aalial) .01
2aIREM  Aglsdiall bl 2 30 FEM  dulill bl 2 3gas d5jlae ) HLaaV) 1ae ac
CBlelee puan o o pal ) aaell dpcajp HLas) ) HLaaY) sty bl ) 3l
zisad oo Aaall) el Ajlae 5oLl ety puah Algdall il 2isa e Aaslll )

p ) i) o zagail) Cilicash sans &5 S cAnlll <

Az 3sail) g Lilgdiall Bl - 35ai :Hg

) Al ans ¢ lecsa’ HLas) Gus DL dsaill ga A3l iy ill) #3sai: HY
H = (Brem — Brem)'[var(Brem) — var(ﬁREM)]_l(ﬁFEM — Brem) = x*(K)

HOREEN

) )yl Z gl Glalaal Cplil) dsia var(BFEM)
Adlgdal) iyl 2 3sas labadd cplal) 4t : var(Bres)
Lli)) smg pre cin Lea e 2 3gail) sa ddlpdial) il 2 3gat jiiad carall duap Jla 8
e (46 Ladie (gl = paal) duah iady die (miil) oy Al cilpatally il BY) Gn
bl = 3gai ()8 = 22aal (gginall (ggisall (e (8 Chi-square dilasls dhas el P-Value
Aagdle SV ey &30

(Fisher _Lid) ):4nll) cfililly gasaail ¢ igail) o dbialiall .02
agale ye il dsmg (o @Rl dalanl) Tay cuhpall lily il AeDlall dayhall aasil
Llsiall ol (FEM) Gl i) 23l alatiad aesy lae Bl clpall o cilaagll e

Z3saly (dredy Cilyria aladinl) Basg JSI GG Ghie Gaaiy zisel m Las) (52)(REM)

Balgd il dadke dagphal cpaldl) Joall & (oola®Y) gail) o Coyeal) oo Aadafl) LG ¢ Slugd (b
.219= ¢2015-20.14 cdddla (auadl ccb}:\Sﬂ\
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(H_0: p_1=p_2...=p_N) Lulaill (il ) & adall don b Jiaiiy . jida alaita e (sging
Lacap loal) 2 LAl chbli(H_0: y_1=y_2...=y_T) 5 claagll e cldbll dually

3l Lapeall (335 (F) diloan) aladiuls aaal

. (Rfem—REm)/N -1
(1 -R¥)/NT-N-K

NF(N—l;NT—N—K)

Batall Slaleall 2o 2K Cun
Aalal) il 2 3l aladiad vie 3atl) Jeles Jiey :RFEM
ranll z3sail ladid vie yaall el Jiey :RPM
F (N-1,NT-N-K) ae kel dapall dai (e cua
(FEM) 2l sl 7 3gaty (PRM) canaatll Hlaas¥) 23503 &3jlhe ) HLaa¥) 1 carg
O o at Al paall dacaji ) i praal) Lgiad gl Fddlas) dad cijglas 13)
il 2 3sas of 25 A ALadd) Lpamjdl) SIS 0 Yoy Jig o) a0 xsentl jlani¥) o dgas
)z 3gall ga Al

HO: ‘?Azm;:d\ G'a}d\

H1: ) sl 2 3 g
Breusch & ) JLid) il dulgdall cillill £ igaly aseail) zigall) g Abialial) 03

(Pagan Test

Lalan DU & peenal) Aol ul€ 1) Cansliall 3 gaill a1l (LM) e Liaal) il 2 jlid) aadind
lna eSally dbad) Luca il) (g adall Auajd (b o5 cAlgaaall dadl) (3400

. 2
NT IiV:1(Zf=1 eit)2

LM = -
2(T-1) Iiv=1 Z§=1(eit)2

-1

1-Regis bourbonnais, économétrie (cours et exercice corrigée)¢ dunod,paris,9° édition, 2015
, p358
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H, randl £ 3pail

Hy  &lsdal) clyilill #3508

iz 39ail) Aagdla anii

e Ayl Ul il 5 £ 3sall Aaclia (530 (e o) i cAlayall o3 b
¢ ernball gl adn Al s O e XUl Jarque-Bera ,laal Ggula DA
) adl el

_ n[p2, (B2-3)%
JB= o[p3+C22|

- n: 2\.1_.3:1\ e B_l: ;—bﬂY\ Jelas — B_22 C.Llﬂﬂ\ alas
(= x2 = 7 R%¥hiall 35 il e Ll uls Gl e gl a3nd White: Laal-

o N:dinll aas
o P: Jlsdall sl ollay) )i axe
e RA2: loa¥) dlalaad maanl)l Jalea
On S BlayY) Alae e zisaill i (e B aainll Breusch-Godfrey: jLadl-
:l saill e g ¢ s
x? = (n— P).R?

OWAY) Aaleal paaill Jeles @ R2 Al FECNY | JRGITEN

i) clidanal Auaalinal) oz ladl) B g ,al)
Cun (GMM daand) agiall diph a5 4Suliall z3laill 8 Yiaais) @Hlall jedl o yow
e 2l s Cngid Al ((OLS (grall il yall dayla) LSS daphall arant o aia
D Apaadil) Clyariall JS aaa3 1 Jie (dSaaliall il @lily 7ol Gaa Bigiall e Cilbuc )l
13y ¢(Atinall) Ayl lpprially alalis ) are s ¢ Slpdall aall (s Gailad (il uid) -5
dn fitall daanall pgjall Ayl aaaies Mg ¢ andall aujgil) oty sl Uadd) 06 o) daa b
Gluayll g e e daslll uball JSlie msailArellano and Bond (1991) <ayba ¢
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Wasl) as (e Aliise (0585 of Adanyd Bae Lsall il puaialls e (AT culpria J3ab 13y (Al
ol biia) slase Alical) Churiall ot Lo Wlle ¢ poaiil) dilae b Lellaa) i 7 3gaill B Hlgdial
e Jymnll Ligal Dl daclue ciluriaS isaill dalae & Lalaly Bl lede (g5
el ik o Jaar oF (e il 4] Ul 0 ADEGY) ayd s AT e
:GMM daarall ogiall 4yl (paia

(Estimateur des différences premiéres) . &N Gg8l ada 2\.53 1

daaldll cDISaL) dallad (Arellano and Bond 1991) J& (e (Js¥) ooill ke disyh cysh
(830 Lne i g 3gail 8 AoV Aayl) Che (3l sl g eUadY T Gy I ol ¥) (S
Lt dlalel (38,

Vit = Yite1 = 0(Vie—1 — Vie—2) + B&{e — X{e—1) + (it — €jt—1)

(Estimateur de Systéme) aUiill jaia ddyh .2

Aalles Ao dungiall oda 2t ¢(Arellano and Bover 1995)J8 (s "alaill H384" d8iyla yigkat o3
Lie slasall iyl aladiad (Pla e llyy colasdU SIA BLEY) e cdpaldll eI
ellyg (Al bgisall clgal€ slasal) cibuaniall (5958 aladial Sy cclaiall (39540 ulgalS
2 (GMM) - danall pg3ell Cagludl o) 8

GMM 4diyhy 4aldl) dlaay) cfladyi-2

(Test de Sargan) Jaaaill 3435 agadl) LAl :1-2

o) desdle 20 Jlad) A ¢ (GMM)dessall agiall iyl aladialy dsall a8 aey
LYY 13gd A jteall Gy @) g Aigad) bl il Agdee (8 Laaiiead) (520 Lsal) il

1 Erik Biorn, Econometrics of panel Data Methods and Applications, First Edition, Oxford

University Press United Kingdom, 2017, P217.

ns e e Tl Aad Al 3 - al) b (I8 el e dn Al 5l cene e

Alla s Agabial il )3 (anadd Ayl o lall ol 530 da 5kl <2016-1980 5l A Lalil) J sall
.3050= ¢2020 «Adlally ) sile L) Andla
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g Loy 1as dlas) Caady . Slsdall Wadll e )l (<5 dlatiye ye cled) of e
;3000 5Laell

p=esy e e =aels20 2| e o 42,

2 1~ . Ae
Aigpnal ) el s |52 4 5 bl 38 7 3pall e oty éie e o G
Ailany) (e J8) genall Aileany) cl€ 13 2 saclud) il 2 Jia P ‘V(”)
el Ayl Gperia Alexioaal) 520 leall i) o e 138 Jag e ganall ducajdl) it dlgandll

A A Ul Al

Laladl gpall bl ek aladial 3% zilall dgiee chlod) 8 Ggme g LS
aae 8l DA e elgm cdupall Glagy g L)) ae alay Lilasl) cl)laa¥) 58 olé «(OLS)
dansall g yal) dinyla B ul)Shal) iy 868 adiad Jiallg .z dgaill allas dne il f claaLial
Uginaal) e Lsall Cilysxiall desane paussi Pla o 6l cdalial) ajall Jagyd 22e e (GMM)
Ll clay ad) ) ok Lee g igall allae 2o Ganlss DA (e ol ¢ Jlsdiall Uadll e
) Bl et Ml
(Test de Arellano et Bond) sUadd g.a"\l“ Jla N lad) :2-2
Al e eladl) ot S Bl agag LAY dlled dlissBond sArellano L) g
pe A LaY) 1agl djiual) Auca il Jiawiy edaaalinall Juilil) iy 73 (pana Lulilly Y]
Clgal daa Glacal G5 i Bgladl) 038 35 Cum Al Aayall (g eladSU 313 Ll g
il gl
Oe I Bla ¥ le e SEI 35 ¢ (Chi-squared)?ls s HLasy) 13 Ldlas) o
Sl yial) e ly3al A jloaal) lala i) adcas ) 5350 e35n9 O claga Tpal 25Ul 4yl
Chustiall daadla aody paall A b Jod 08 ¢ JUllg poil) il ddgise Chaiay Las Bacludl)
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&V Qe 4 2Dl ,eDurbin-Watson (DW) jlaal s ¢z dlal) (e psill 138 e s
Ghoad) 138 & asall G o s (S e ande sl Audlas) sty Jg) dall e S
Lo IV Al e sadBU 313 ks dgag ade (i

(Test de Wald) gy jLis) :3-2

O e Ll (Gilias) Ligiea cuil€ 1Y) oz dgaill 3)30all ilaleal) off (Wald) g lad) oz
DAY 138 aadind cadde 3ling daajell 3gdl) Jagyd 33 8 aaled Al Gl ae cdlan
20 il jaad e Lgn)a (saag dujuadil) il pxiall dagiea sl

(F—dud ,loa alie clld 3 gag (zisaill LN Loginall Hlial) by LAY 138 ydiadg
Golasd Lpanatil] il yiiall Cllra paen o Ao Ally HLaaY djieall dua ) (ab Cua dtest)
ol s clayy (Chi-square) ajell € ajg Ao HLadl) s Ldlas] Adiady . Nia
oad) o Aol dlgaall el dilan ) o2g] dygunall dandll Cjglas 13l ducag jaall 25l 22e
Aol et o 1g1)a ULy cdadine doppndl) Gl piiall digina o Ju Las cdijpall 4 il
Lol

PANEL Jib ciblaral 4 gall diajl) cufgadll S0A jlaaiy) 7 dgal 1 BN callaal)
ARDL

o)) ALYl (PANEL ARDL »3gaiy Zleiall < )laa¥) Ciliie callaall faa 8 Jolitie
gleall D are & ol (3l 3l Caliie ) G5kl
Jil) cilibad SEY Jaad) cihlad) 1 gY) g Al

:(Panel Unit Root Test) 4xdghll dxia3ll Judud) 4)@iay sasgll jds cflad) 1.

bt i) Aulee Elaaly pail aiad LY Al Aala) Ay coylily (solea@y) sall ¢ lial dana®
139 (= ,2015 ¢ dulll sLaid¥ly slas3U Lall duigll dupaal (e 3ok
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SR e Cpbs On Dwadll & 288 Hurlin.C & Mignon.v(2005) ¢mabai®y) s
S ahlaal ) Jeeasll Caagy @hlad¥l e e acay dis IS il @lily e saagll i

teY) Jeaadl 8 Juadill a3 ayg <48y
iy il sangll i ia) 104 oy gl

Laal) MEL) ade 1 SN Jaad) o plas) Laad) At < JgY) Joad) eyl
e

- -

dpapl dpapl
ke zilat pulad e sadiae chlaal= 1 S ) e Galatl) axe il il
= Baiet Ng (2001) = Levinet Lin (1992, 1993)

= Moon et Perron (2004) * Lin, Levin et Chu (2002)

= Phillips et Sul (2003a) = Harris et Tzavalis (1999)

= Pesaran (2003)

= Choi (2002

tgal chlasl= S jlaa) s Gailanl) axe il
=  O’connell(1998) = [m, Pesaran et Shin(1997,
= Chang (2004, 2002) 2002 et 2003)

= Maddala et Wu (1999)
= Choi (1999, 2001)

Source : Hurlin Christophe, Valérie Mignon, (2006),une synthése des testes de Racine
Unitaire sur données de Panel, HAL open science, Ecoomie et prévisio, 2005, p04 .

ablad) e ADEWY) Galyil e IPS g LLC (ie Jo¥) diall 5ang jda eyl adia

! S Sl G il i) e el 3 AL dke )Y 138 o) e daa el
pe g IS8 Slie¥) 833 o Gulial) (e ad) 55K Joa daal) GilaV) el e LS
Gl eSat oda Sl Jaad) chlas) i o Jally Bl iy 3 dacapell adalid) 20U
s Cildeal Lpcmpall alalidl) o bl ) liel e Yoy 4 e 40i 2 521 sl
oSe o suaall Hlaal) alilas) paanl ASpdadl GlSall a2 Pladal Gsasi (e gt
o sk SB Jaad) chlad) e o1 diall cblaal ) (& bl w5 Al callaY)
Ll P e b Gy dlasde je ASHde dalse DA o dL Slasg G Tl s
DY) 158 (S iy (A1 AS s Jalsall e ST ) Jalas Jasige alil) rially Slsal

! Panchanan Das, Econometrics in Theory and Practice Analysis of Cross Section, Time
Series and Panel Data with Stata 15.1, Springer, Singapore, 2019, P 529.
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) wllals;¥) JIE) it Glaad) 32k Cus ple <0 Aa Rl mecy (53
S sl L) e b 3 e Ayl adalal
e b Dl il lly alas 8 daajal) adaliall 2D pae SLaeY) G 32Y) 2ey

e SS) e by P e Usgale sk il iy b sangll jia HLadl s ApaaY)
Aa2aillGLS S dadiie il paiig 3l pladinl T g N pailiad cygling cedaiall al¥) dalles
2 slalal

:Pesaran (2003) _tas) .1.1
Bai 4 L cd o dicajell ahaliall bl 410 dalleal das LngiPesaran - il
Lusie g1l DA e @uEIADF  jlad) Jaaws e dmgidl) o2 asiisand Ng (2001)
pdall bla¥) i Ll Cangs ¢ jlaai¥) Al yana 41 J5V) 35 Haliall o el adaall
Galide el i S Ll ol LYl 3 o sl 8 asly sle ele g gl
s DYl zsai e a3y ((CADF: Cross—sectionally Augmented Dickey-Fuller)
% Al Jall sl 13

Ay = o + p?}’hr—l + doy,_1 +d1 Ay, + &is

Bt saaliall L il & iall Jabeall eyl 4100 dallea] 4818 yi—1 5aluall Lgiais
abldl (L ey 8 33aall ADF z3ga Pesaran aciey o3as ZilgdU) sai da N oY
: K (S silly CADF z3sai gl dia yall

CADF Ay, =o . +p.y +c.y

i.r—1 i f=1

+d, Ay, +v_

f

Lilas| Jald (<4 Pesaran #ya t i (N,T) L2,4l CADF cililas) (o @)
bl e j3edll IPS Jal (e «CIPS _aws IPS g5t (n Aangia

! Christophe Hurlin, Valérie Mignon, UNE SYNTHESE DES TESTS DE RACINE
UNITAIRE SUR DONNEES DE PANEL, Economie et Prévision, 2005, P 257.

2 Hyungsik Roger Moon, Benoit Perron, Testing for a unit root in panels with dynamic
factors. Journal of Econometrics, Volume 122, Issue 1, 2004, P 81.

* Badi Hani Baltagi, Econometric Analysis of Panel Data, John Wiley & Sons Ltd, England,
Third edition, 2005, p 250.
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1
CIPS(N,T)=—)» t.(N.,T
(N.T) = S XN

4

! (Hadri) ks 2.1
Ll iy (il iy L) Aol Jodll KPSS LeaY asess 5 Hadri (2000) kel
Al (Al s DA (e Sang 0 3sag pam dnjeall dpajdll LY LM Lilas)

pol) cundaail)l 1) LY 13 ,lkiOLS.
Vi =riy+6&: 1=1,...,N; t=1,..., T

J

Yir = Fir + Bit + &i

L~ 2 tie =¥ g1 14
Jen ~INO, 0D g e gy Tt T T 1 Wir

Z = VNWLM =ED/§ quu)yy \aaY) dglas) slae) s
:(Westerlund-2007) J &idall Jalill jlad) .2
Jolae Luginn Ao 2l jide JalSi a5ag ade duiajd asy Westerlund (2007) lasl
2 pall Sl 8 s g i g o aledl A (pe Yoy Uadll s

Ayit B Ci + ailAYit_l + .t ailAYit_p + BiOAXit + ﬂilAXit—l + ...

ot BipAXit—p + a;(Yie—1 — B1Xie—1) + Ui
JalSs ABDle aagi ¥ ailiHp: o = 0 sine e Uadll maaad Jalae (550 Ladie Gy

Jal&s ADle aagi ali Hy: o # 0 gsine add) momeiai Jales OIS 1) crama (uSally ol e

- &

RER9

- Dimitrios Asteriou, Stephen George Frederick Hall : Applied Econometrics, RED GLOBE
PRESS, 4th! Edition, 2021, P 487.

2 Candida Ferriera, Globalisation and Economic Growth: A Panel Data approach, Working
Papers REM2018/48, ISEG- Lisbon School of Economics and Manangement, REM,
Universidade de Lisbon, Portugal, 2018, P09.
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Bootstrap sl aladinly o pdall Jalkall jlad) aseesy Westerlund ol elly ) daleay L

. Chang (2004). a5 ) dahall e o chpiayal) adaliall LG p2e dalled]
PANEL ARDL g 3ai : AUl ¢ 4l
dawy clgere gl ducjall alalaall LD b 8 PANEL ARDL gl il 3k sac &llia
SIS Ayl adaliall AL are (b &z 3lal) Lo gyl 13 8 S5

(CCE) 4sjidal) dday)yial) il 44 aladiuls PANEL ARDL gz isal .1

codl My dSade Uad Jalse e (ggia3 Jil z3las &l CCE ik Pesaran (2006) ¢ 58l
Jlael 8 aaY layohat 5 LS cJuall Luilad aacg cBansll joda ¢ adaiall Laliy¥) Ul 3 Lgidlad

Z5aeta

Ayl (e é.nh:m ARDL g 33«3Chudik and Pesaran (2015) s Chudik et al. (2011) 7 3y
P Al Clang G Aailaie e Dlalas agas (161)

Yit = + AiVis—1+ BoiTis + BriTiz_1 + Uiy

LS

Ui g = E Yirfra + €i

I=1
Labidl llasgidl ye dagaldl ye Jalsall ,38 3 CCE zgs Pesaran (2006) (s
sl Jalaall 23508 25 B)s cDlelaa of dsall Gl pae Ul 8 gy e iiall

i=1’2’-'-’N C.'—‘:\; ﬂl == ﬂ +Ul,vl~IID(0,QU)

1 - Persyn Damiaan, Joakim Westerlund, Error Correction Based Cointegration Tests for
Panel Data. Stata Journal 8 (2), 2008, P 236.

2 Alexander Chudika, Mohammad Hashem Pesaran, Common correlated effects estimation
of heterogeneous dynamic panel data models with weakly exogenous regressors, Journal of
Econometrics, 188, 2015, P 393.

3 Jan Ditzen, Estimating long run effects in models with cross-sectional dependence using
xtdcce2, Centre for Energy Economics Research and Policy (CEERP) Heriot-Watt
University, Edinburgh, UK, 2019, P 2
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@ « CCEMG jike (o S padicd cahalial) e Jaall cDlebae cillacigio e 5850 e
' CCE. ) g (linS CCEP xuanil) 32l « Pesaran and Smith (1995)4s 53|

CCEMG 4sgaxall augia jiia aladiuls PANEL ARDL g igai .2

Gilagion s aa dang IS A58 clylasil glyal Je CCEMG degans Jagio pafi adiag

2 gl e A<l Jalsadl LY dielaie

Pr
Vit = Ciy + @iYic—1 + PoiXie + PriXie—1 + Z E,Ttir—t + Eyit,

=0
= —_ N -— - -
P—[T!A] ;¢ Z =N 'Y e Zie = (e, Xe, 8t) 5i=1,2,....,N ¢ua
CCEPMG) _2:aail) 4s ganal) Jacigia Jaia aladiul PANEL ARDL zigai .3
a2 . fa e a d

SV ) #3sai Je (CCEPMG) aS5aa) dSubial) ddasyall bl joie S5
S Aalall (e clsiall (o Ja¥) Aligh GlBlall Jidat i Les ¢ (ARDL)de)sall <yl
Lagiadl oda Saamigl(1) SH1(0) sl el puiall il ghgus ¢ JalSall o il Brse Hlid) ¢lyal
Saalinall el Lol LS ¢ddginall ol pariall A1<ia (g (Slad 8 Al 2 3l e Jalail 8 Lgiig s
Wl e dwlaidl e

Big () ALEYL g paall hiall G Ja¥) Abigh Al ADle igs Akl s2a L
eSSy - lsall LDl Aoy lAll IS Y) (i ey Ly ¢z 39aill dpalie 4S0alinn Ay 2aa
e 82 Jalailly Clansll (s At AY) Jia e g3y 3 CCEPMG dpagie 358
Gy Jalat) Lulia Lgbany Lo cdoakaiall illacgiall mad DA (e dapall alaliall G Jalis )Y
3 batray ASualn dada cld il

" Mohammad Hashem Pesaran, Time Series and Panel Data Econometrics, Oxford
University Press, UK, 2015, P 767.

2 Alexander Chudika, Mohammad Hashem Pesaran,2015, P 399.

3 Tiago Cavalcanti, Kamiar Mohaddes, and Mehdi Raissi, Commodity Price Volatility and
the Sources of Growth, Journal of Applied Econometrics, 30, 2015, p 861.
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Jodll Gan (A alaly) gaill clegiiall (hae ABDIe dalai Bl ol
PANEL clidara Jlaaials 43d @Y)

sally a®ley Glegiadl (i pocage ddlaidl duladl cluhall aal Uk L
Lansladl) ylad¥lg @ylall aal o Cajpenll dualidll dudall (gybail) caslad) ) Gl ¢ galaidy)
il 8 Ylexialg A0lad ST Lajlae by ol Apadatall Lia)l Qo) il S gy 38Dal)
Ohse A Ay b Al 4Gls Gald g dudeg (bl (e desanal Laalls Lasbai®Y) alshl
bl die Joo b ool sail e cile giadl)

addical) obidl) ¢ 3galll Ciuagi :JgY) cllaall

il Lngie Gubaig sl Auhall Chitial Juabe paje mall ag Dbl Auball chaY

o i Le 13K Lalai®y ) Auplail) cpe W) il il) daa lodl L Sy Al e aal lalac

Capall (llad) jaleas cdaball due ) Gallaall 13 8 3ylal) pw andes (AR il
bl alad) z3gaill aiaas yaly clysially

bl jilaaag duhall die 1 J Y g

Al de L1
O Gans (b alaY) sail) o clegiaal ofie il (53 Abjea ) Jseasl) Cirg
GHleal O DAl s Lals e L) s (10) pde gl i slasl I il 2a8y)
Lol Joall )iy daald) o LulSed) JSY) La5al 4358 2023 Laud Jaa) Asall il
& 4l HLEY) ae) al dga oAbl Jae Laadia)l @lydgell cllall jig 13K dga (e
e 07 o) LS elgals ) dlgall Casi () JEsY) 25 G ccililall 365 axal s Jsn 08 i
Dbial &5 I aal) @l M) &l e di il Joo (10) Bdie d) ana e sl 4l
(3 Jeall de gana
as (MOR) il ((TUN) Luigi ((ALG) jihall bbbl Jlad Jsd degara >
«(EGY)
Ulgecioy «(ZAF) Lidl cagin ((NIG) Ly telaall qigin i) Jg2 dsgana >
(MAUR) (ssainyse «(SYC) i «(GHA) Ll ((BWA)
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rallal) jalaa .2
ol il L sl e Zubdl e chasd S clibas) e o
¢(/https://www.ons.dz) Slilasdld sl Olsaallg (/https://donnees.banquemondiale.org )
Sl o W8 uld zisw IS gk Aoy sl e U9 Aigies iy o el
2 ((2023-1990) 353l DA (Balanced Panel Data) 45)l5ial) daakagall dvia3ll Jedbod)
Baalia 340 5 ok die aaag cilaalin

A i paiilly Al g dgal 1 AU g A

rdpl) Cyiian Gyl 1
Ohae On Al poase sn dnladl Glubally dnla®y) Glphill e jis L ggun o
goase e sum ol miges S alilly Gl Lald desg cgaliai®y] sailly cile giaal)
el e Jaidy gola) galll s Ay o 8 golail z3sa aaad & iy
I il Lgale Wiaas Al claajilly cilbylail) led pana G jiall 200 LoaleaiB) ol puaial)
OIS ) 7 3gas Aelia 8 lgale adieten ) Clydgall Gy o ki
ol paial) L1.1
el sl il sy (goindl gaill Jans :(Economic growth) (sabai®y) gail) .1.1.1
il Jlaa) gsana 8 Ble g adll @l Jleals 2010 ale (SpaY) Yall culil)
Al ey cilamiall o cbhn & 2 2LaBY) 8 Cpediall paiiall paes ils (e diliadl)
ol Aniadll Jouall @Dlaf dad ¢ Ual (jon dslun wbg cilaiall dad b Asade e ilile)
aaulal) 3lsall )5axg il i agead 4 ol
s8] il (2.1
Sl clual) gy Higa aic juaill Jug @ (Balance of payments) legdaal) (e .1.2.1
‘CLJ‘ Glpla Gila goansa o 8)lie sa9 Current account balance gJAAn c.."al.'d\ giu;\ )
jlall CDlgatll ilay (Jaall il ccleadlly
:(Foreign Direct Investment) % (Aaall zilll) Alas) 0o pdilal) ‘;ua‘i\ oldiay2.2.1
S g A 6 10 dawd) 3laY) Ay dan o Joanll sailoll HLénal) @iy Sla s
Blac 58y ¢ paicnal) dlal e sleail 8 Alele dusge (b (gl (3sing Axiaiall agu] (50

&t « /https://donnees.banquemondiale.org iy fSI adsall DA (e Joall il i jai— !
10:09 deldl e 2024-12-02 :¢ Y|
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a1 sl Sl Gy el e Lajlaitias) laal) lailally A0 3gin Jle () gsama o0
i) il Allud) 038 magiy clegiadl (hae & oo 2 WS (oY) jpad L) Gl
e il A G (L o ) L) Lgie Logendie Baaal) chldna) clids il
) il Maa] o daguda a9 el paiindl)

o @il #aN) :(Trade openness) % laal) gl Alaa) o ol zlaY) .3.2.1
Ul Jal (0 daaS dulie Glaadlly aludl e @lyylslly cilalall goane o 3ladll aas
e%;;.d\

Jaxall g t sl (goadl IS saill Jana :(Population growth) % 4slSud) 52U .4.2.1
20 daiay Aghe i€ dlie Bara ot L) ) -1 diadl (e plall Craia b SIS gl o)
R pdagl e kil ey Guedall e cawan S3lly OISl el Canpatll e lS)
¢daiall

:(Gross capital formation) % ) ml Al e Jlall s (eSS (Alaa) 5.2.1
Jyea¥) 8315 Ao laiil) Jana oy (Gl Asall Slena) Jaal) Jlall Gl 0585  Aaa] ¢35
Gl B Jpal) Jadiy - ilig el (s5ine 8 Cilyaall ila 4] liliae slaiDl 2l
liSlally YY) clbjidag (s lag cobaall Chuyeat Sy (3alially ¢ lon) i) oual)Y)
(ladinnly (BIally olaall 4 Lo il 4l Loy cdpnpant) SISl (3Ll sLisly colanalls
B B A pladl gsae o Slgiaaly daelially Lplaall Slully daladl (Sl
Sodit (glall Jaall s cilanall o) LY 8 gl e ) A5l L) dgalsal IS,
o) 0psS ana Ll v Gailail) ol Slea ()8 1993 lal Laasill ilbliall sl ke
¢ Il

wa 1(Gross domestic savings) % (Aaal) milil) Mea) (o Aaadl Jad) Jlea) .6.2.1
Jhal) Sledl) D) @lis gail Jadl @l Jea) af e Jdad) Jasy) e

(D)
bl 7 3gaill i puiian Cipail) 105 aB) Jgaal)
4 il oadall a4
) _pisial
el il s s GDP

Qi) cfpiciall
(el gl Jas) (30) dlall Glilall 3umy BOPCur
FDI
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Ul Maa] o) sadlgl) il ila «alall aY) L)

(ol
(‘éij\ il Sl ) @il ~a) trade_volume
(o) @) Jaa) ) Sl ol 0sS5 Naa] TF
PET POP

(el bl lea] oe) (Asall HAN) e S
Gl dlae) (g 1 daal)
tdal) 7 dgall dalad) druall 23083 .2

1990 (e &bl chyial L) Gl o Jgeanll Ll ol z3gai by Jal e
G bl e & alaiBY) saill o cleshad) (e il (g3 Le ddjedl (2023
calide o slae¥l dnba®y) jalshlly cllal) Jalaty asi ool slai@y) 23l of liely
Lo (oala®y) gailly daldl) Anlaidy) cbylaill e WUaily cddlasly Luwldl Cullld)
b sy e SR W ¢ (Romer, 1986) )l gaill 43055 Solow-Swan (1956) s
(Thirlwall 1979) Jssh z3sas M ALYl ¢ ool gaill 3oad & SaVly Jaadl (JLal
Muuz Hadush da) Jie daball Sluhall Gany A sl ae ccilegiaad) (laas atall gaill
Determinants of economic growth in East African countries: A dynamic (y)sizs And others
Ghaball ¢ Hdlul) ‘;_1.1;‘)” D) (gladl Gleall o s !5 panel model approach
Gl Yl S sall (DLl Gy Maa)) @il Sl o(glal) 2 BaY1) clajlslly
Cangsg cdonlally alal) Jelgall Cabide cp pandls (ol saill Hlese wuaad & Lalad 1g0
gl aladind diwe galaidy) gailly 2Kl Zoalai@¥) chpaiall G Jelil) maagr migad i
.STATA 18

ral J<al e alall bl 2 3geill Zalall de Luall LGS Koy oD a2 Lo e sling

GDP;; = By + B1BOPCur; + B,FDI+f3trade_volume; + B4TF; + BsPOP;
+ BeSit + &

F ) padll e Aalal) dtiaeas Saalinal) bz 3sas LS (Ko LS

P q

GDPit = Z(AUGDP”_]) + Z 8init—j + Wi + Eit
=1 =

3 PPLATN
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¢T syall 81 dlgall Asall m3lll Jes) 503 :GDPy

tAayall = 3ga3 Cpann Aediineal) At izl IS Jads @ X,

X el Oljuaiall ilelas 4aia @ 6

tt Lia)l) clyidlly § adaliall ye lejse 0sS o s s3lg Slgdall Uadl) ax igyy
tomlaill adey daleiall Lalal) JEY) :

changll o abas of (Say S elady) i p,q

A3Slud) Jil gz 3lad a Al Rl zdgad ki 1 U Callaal

Caagy ALl il z3la aladinly golai®yl salll e cilegindl hae i1 duhy o st
Slaaydll daa L s L)y Cilysie o A jaudiy Jdat e de b il I Jsaas)
alai®y) Al ae Lgdils o Cagigll ae Wil el Lyl Al

Al aamilly cipdtall LY :J Y A

sise semt slliey il Y) Adshean I 5yl AL i) z3les 0k Aongie Gk (8
e S bl o BalaY) asas sl shal e cctilpsiall g Wgighs Al dauls Jsa
sl 2223l Al (e Al Zaga A

seiliiall o dala ) L1
Aagda G yral cllg ¢ galea®Y) gailly Alkiuaall il piiall (p iUalis V1 A8 goecma slial Joandl maasy
s (F1 = 1) 0 zsb BLaY) Jalae daid O Cus A all z3gas Cilpuiia Gn Al 5635
FALCWE
tange b dalay) (—1)
¢dalii)l 2929 a2e (0)
clls e Lls)) (-1)

el G Gl )Y ddgiias 106 ad) Jgaad)

GDP BOPCur FDI Trade_volume TF POP S
GDP 1
BOPCur | (.1095 1
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FDI 0.1005 -0.3619 1
Trade_ | 0.0709 -0.4347 = 0.5375 1
volume
TF  -0.0203 -0.0186  0.0365 0.0668 1
POP  0.0878 03023 | -0.1380 -0.4669 0.1507 1
S 0.0453  0.5300  -0.1495 -0.1721 0.7208  0.1830 1

STATA18 zeliy clajiae Ao alaie YL Ealill slae) (et juaal)
relllia o) an codle] Jganll b daagall 30l A (1
«GDP alai®¥! sailly BOPCur (gladl luall (4 (0.1095) dasks Cipncas cange Jaliiy)—
¢Aadiiall Ljlal) Wibla duncagy clagas daalil) Cilaleai@) daplag dlSia uSay 8 Lo 525
(GDP (s3Lai®¥) sailly FDIydlaal) cia¥) L) o (0. 1005) Chsnas cange Labsl-
Ganlial) GileWaill N lggansi pre g duhall die Jod 8 L) i) dauh S Lo say
5)dlaall daia) ChLEY) Qs (B Guaill s el lad¥) BLaY) OIS oly (s
«GDP (s3laidY) sailly Trade volume (gHlaill #1a¥) ¢ (0. 0709) Charias cange abii -
aily babeal 8 diliae dad 4l 6 o ) (Bn Y el Jalal of ) el B L ag
“hadl)l e e golai®Y) asiill aaey Al Hlaill o ddagjial) a5l G colald)
fgalaiBy) paill L) Dl 1g36€ il
(GDP (s3baiB| gailly TF Jlall (ol 0585 Maa) o (0. 0203) snas il Lol ji—
Gl (ol gaill o layal b chlénay) dled yadiy Ciada S i 38 L sy
Coladlly uedl) sgu & LindY) Joal) alane aslss )
o L 529 «GDP (salaiBY) gailly POP (Al gaill (g (0. 0878) Cuaiag cange Jaliiy—
o Jy Camall L) T Y) sl el 5l Al 00 8 SIS slael) 50l of
(Alagall dlolal) (ool gl Agatl) Adly adaill 8 LN (i
89 «GDP (galai®Y) gailly S Asall HlasY) Jaa] o (0. 0453) ciecag cange Jalsi-
e Jp alaea B (alaB] gaill aed b 3gana hod Gaaly adll AV of ) i L
(A digai las e alde) Cuws L))
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: Multicollinearity test (Jadl) aaill jlid) .2
Gy Lo sty cae ) Al Slyindl o Bl 355 e CaiSU LaaY) I3 Guks 2
) colS LaaY) 1) Lhal DA cyap iy i I o s adl) saedl Al

:%,,Jtdls
bl il e CasSl laa) 107 by Jsaall
VIFA (VIF) 0okl adcat Jalaa il

0.313478 3.19 BOPCur
0.663991 1.51 FDI
0.514818 1.96 Trade_ volume
0.232453 4.30 TF
0.671814 1.49 POP
0.173887 5.75 S

3.03 Mean VIF

STATA18 zlin o alae¥h Sl slae) (et juaal)
Jugia of Lang (Tady Joaall (3 masall ol saaill e Cadl las) &5l DA e
Uiceall Chyrial) (s Bla P asagY ail gl (Mean VIF (3.03)< (5) gulal) st i lales
- ohal) sl A (e Sl Y Al z3gas Gli 4ddey

Static Panel Models 43S} il gz 3lad i gl g R

:Aisluad) i) 7 Mad aladialy g dgadl] s L1
leelsils LSLall Bl z3lad yaity st gaba®Y) sall) o cilesiaall Ghae i Guld Caagy

IS L Sas g 35D

:'(POOLED REGRESSION MODEL) PRM (asaail) jlaai¥) f S (puilail) 7 3gai —
zasalll 130y o il LS o(Ausilatie Joal) paan) il dacaly L0l D lelaall gaes of (ia i
¢(OLS) daaladl rauall lasyal) Ayl Jlaatinls

1. William Greene, Econometric Analysis, Fifth Edition, Pearson Education, New York
University, 2003, P285.
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oe @) Luilall axey udy :'(FIXED EFFECTS MODEL) FEM <l %) zigal -
38 5 g V) asead (Jeall) LlasiV) Ciledee Jila (ol il pe cdlgy JSU ol sl
¢(LSDV) ZLraagll el yiiall il (gyall clasyal) dinh Jlawinds 3501l

O35S o Gasiks (sl :*(RANDOM EFFECTS MODEL) REM Algdall AY) ¢ dgai -
il Jlexial z3gaill 138 i iy (Uadll an b calias dlgs JS oy dilsdic dalaa culil] aal)
.(GLS) Zaarall (gyrall Cilasyal

t ) Joandl e lgamaly Lk S Al AN £ 3l 8 ey

S B z3la s 108 a8 Jsaal

REM

FEM

PRM

<t ialf
Coefficient Coefficient Coefficient
2.086591 1.555336 2.090946 Constant
(0.042) (0.217) (0.028)
0.0648981 0.0472916 0.0747944 BOPCur
(0.192) (0.369) (0.000)
0.0859201 0.0697136 0.0833971 FDI
(0.140) (0.271) (0.142)
0.014433 0.0129515 0.0149675  Trade_volume
(0.055) (0.204) (0.032)
-0.0534416 -0.0713499 -0.0392126 TF
(0.304) (0.203) (0.438)
0.5732731 0.2030929 0.6489212 POP
(0.086) (0.631) (0.038)
0.0361721 0.1110715 0.0141476 S
(0.370) (0.014) (0.716)

STATA18 zalin o aldeYh Eunlll shae) (e jlaal)
%105 %7 %5 dagina g5ins vie (T-statistic) dbilasy Lladl Jlaal) ()-

- Cheng Hsiao, Analysis of Panel Data, Third Edition, University of Southern California,

2014, P 34-36.

2.Kurt Schmidheiny, Panel Data: Fixed and Random Effects - matrix-free-, Short Guides to
Microeconometrics, University Basel, 2024, P 6.
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PRM _zpaaill jlasi¥) = 3gai) 4D Lgeloils LU B3l 2 3lad joas el oDl Jgand) ey
Zasai IS COlaall dad W 0 Cum o(REM (Slsdiall Y1 735035 FEM il 3Y) 73948
.0/010j %7 %5 z\:ljm o die Ll Al Adlaay) &=

rAislaal) Jill) 7 3l ¢y Alalial) clis) .2
asti (sl BV zisaiy Culill ) z3gal ¢ M Guilaill i) EDN z3lail) s ey
SIS gy Alaledl cjlasly
:Fisher's F-test jdud ;Lid).1.2
Fisher's [Lid) a33%s FEM <yl 31 z35a1s PRM SN Galaill 2 3ga LAY (a5a]
P Cag @bl qulall 8 HLaa¥) s a8 Ledoln & ) clacajdl) 38y @lldg F-test
SIS il culS HLasy) 1ag) Ly

Fisher's F-test ydud )Lidl :09 a8, Jgaal)
Fisher's F-test

F (9, 324) Prob

F-test 2.73 0.0045

STATA18 zalin o aldeWh Gl shae) (e jlaal)
Fisher's F- dud )Laa¥ Ldlasyl dadll of aa codlel Joaall b daasall w2l A
%5 Agiaal) (s5ia a J8 229 (0.0045) o Ll dblaal) LdlasY) dailly (2.73) (golud test
e s byl e g o A5 Apnsh L llln ol S 0 H Aol Al U5 jins Vi
FEM il ) 7z 3sa1 Lol
:Hausman Test (jlawsd Lid).2.2
Y asdi ¢ Fisher's F-test jlad) DA (e duhyall cpe Jga o il SN asag e XEI A
) asais cullll AV m3ser e SLERY) (2sal Hausman Test Olewsa Lad) sladiuly
Lihad DU (pas el calall 8 JLEaY) 138 a8 Lol o5 a0 il (38 Slsiial
: JOIS pitil) culs HLaay) 1ag]
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Hausman Test Glawsa las) 110 a8y Jgaad)
Correlated Random Effects-Housman Test

Chi-Sq. statistic Prob

Cross-section random 20.74 0.0020

STATA18 zaliy o alae¥h Sl slae) (et juaal)
Hausman (lawst LY Ldlasy) dadll o ani codlel Jganll b daagall 3l DA (4
Lgind) (sise (30 i) 25 (0.0020) & el Alad) AlaiaY) eilly (20.74) (g5l Test
bl dne Joo o A6 A0 8 HB) clllia L L& Sl HE dbad) i) Jod Jeo 1385 %5
FEM il Y1 7z 3sa1 laal iy ades

:FEM cullll 59 zigad a85.3.2

liahal 2Dz 3gail o Lang (ASLal b z3lat o Alcaleall sl (e o Lo DA (e
DREY g e o) Jeaal) b lgde Jeantiall &0 DA ey FEM <l 5Y) #3500 5
;4] Asbeal) (389 =gl

GDP;, = 1.555336 + 0.0472916 BOPCur; + 0.0697136 FDI,,
(0.217) (0.369) (0.271)

+0.129515 Trade volume;, — 0.0713499 TF;, + 0.2030929 POP;,
+ 0.1110715 S;, + &t

Prob> F=0.0007
%105 %7 %5 Lisina ggin i zigaill Cilalaad Jilaad) Jlaa¥ ()-
1Laadl kel Alaal) 8 dacasall bl (DA e
dBOPCur @lall cleall (10 %105 %7 %5 disine (Siuse die Soina yé il 2gag >
(GDP (s3lai®y| sailly
@3la®Y) sailly BOPCur (s)lal) cleall o %5 Ligina (S5 de (Ssina pe il 29ag >
¢«GDP
sailly INV aball ia¥) L) (%5 dugine i de (Gyine e ED 2539 5
¢GDP (saLla8Y!

¢GDP s2LaiBY! sailly Trade_ volume (g)lail) 7 eV (s (sina 3 530 25ag >
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‘GDP (soLai®¥) 5ailly TF JWll ol Nlan) G (s5ime e 5l 2509 >

‘GDP (s2Lai®¥ 5ailly POP SISl saill 0 (gsinn e 185 39ag 3

@By 5aillyS JLAY) 0 %105 %7 %5 Ligina (s5ine vie (grinay gl G 5m >
% 0.1110715 daiy alaid¥) gaill 52l I 625 Y1 dawiy JAaY1 50L) o) Eus «GDP
talaidy) 4yl xe (3ilgn L sag

@il Y e 585 %105 %7 %S5 digina (ggiuse Yo dagina yty dange bl aal) L) >
il (S8 55 dalse ol pualic cllin of Slaly (2 aal) (e 4 Cua Aalai@V) 4yl ae
o Lty aubetl ol Lingl ool cduatll L) chpmpndall Slgal) Sia (s3] gaill o jaivsa
¢ oabaY) pailly RaliY) et b aals ) kil

Aigina (s5ie die dugina ledl aai P b ilasy Qiliall Jaal) ded Pa e 4l LS >
Agies AN Al JSS 2 3gaill o Siny 1205 %05

:Cross-Section Dépendance 4w ) adalial) ML) s L3
DAL g (L) zisai (b (goleaBY] sailly Alfiadl) Clpaiall cp 3D dids e Sl
Locayal) alaladl e elladl) o i) @llin (IS 1) Lo Ayl Gyl adaliall 2D
O bl 299 Ao 2iSU Breusch-Pagan LM test )Lidl ag8h clly ) 2Lyl ol puaiall
: LIS ) oIS laadl Wha) DA ey (S 7 35aill S cldadl)
CSD test ducayll adalzall 4Dk las) (11 a8 Jgand)

CD CDw CDw+ CD*
GDP 11.17 -0.60 75.61 0.73
(0.000) (0.552) (0.000) (0.467)
BOPCur 8.48 -1.03 81.40 0.89
(0.000) (0.303) (0.000) (0.373)
FDI 9.26 -0.49 62.33 -1.46
(0.000) (0.350) (0.000) (0.145)
Trade_ 5.86 4.25 82.17 -1.26
volume (0.000) (0.000) (0.000) (0.208)
TF 1.39 1.50 81.45 0.93
(0.165) (0.133) (0.000) (0.350)
POP 16.61 -0.72 115.39 -1.59
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(0.000)  (0.473) (0.000)  (0.113)
S 8.27 3.41 119.13 2.29
(0.000) (0.001) (0.000) (0.022)

Breusch-Pagan LM test chi2 (190) = 128.450, P-value =0.0000

STATA18 zalin Ao aldieWh Eunlll shae) (e jlaal)
DAY Al adlany) adll el of ass o ans oDl Jgaall b daiasall Eball Pla o
Aol Zaca ) o ing 1385 %5 Lisinall (s5iase (30 S8 CSD test Zoajall alaliall 40
Wl Jlaa¥) o LS cclpriall dpmpal) alalidl) e cUad¥1 g Jalsy) lllia ol L 3 HI
18y %5 dagiedl (s5ise 30 S8 25(0.0000) (sl Breusch-Pagan LM test dilasy
OSa ey ¢SS zagaill b oladY) o Bl lllia b i () HT dbadl L il Jod S
el eyl dayha )3 pae ol Aia3l) Judlad) L)l pe 8 J<a) 138 a5
Y Gl i ) gap 8 ally Sl duals gilaial 23kl (e psill 3 jE le MCO
Ayl it agi o) D3V e 4l adey (liuhs iset Chtie On AR o dids
Sl el z3sail hatall Judl e Jpumnlly Lpaldl) JSL) (e gl 138 Jal i)
038 Cpeent] JaY) Aligls A8l Ay 40l€a) i Lgil e Ly Panel ARDL dungia (3l can

Jib bl dejsal Auiajl) clsadll (1A ey gisad s A callaal)
PANEL ARDL

4)laall a5 Panel ARDL z3ged Gulaty Y agti cAiSladl L z3lad daagie Gadai 2a
dpa el alalial) 4D HLad) kB aes dals clahall (e gsill 138 dallea 8 Dok SSY)
20a7 DA e lly clyitiall Lpayal) alaliall e eUad¥l G Bli)) 25as LeCSD test
LR a2 Laajal) adalaall A0 Als 4] s cdanliall CHLEAY) Lok dagie W
Lo 58y dacayal) adaliall LD axe dlls & SE Jaal) clad) alaiad 2 Ly Jo¥) )
ADlal) Al 40lSa) W i g Slicls Panel ARDL dingie Gadsd s Al il sliaag
sailly Al il Gu Ol () Bagally Junail) deses V) maaT ae oY) dbh
B RICH JNECI - W3-V g - EN P O [ B PRV - EX RO I YR 4 FER T PP WO
Panel ARDL z3sai i Ly ol idiall (Jalsill
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—doapll alalial) LSE) ate Alla— G Jal) cflad) (JgY) gl

:Slope Heterogeneity test Jaall (uilad ase jLid) .1

tlad (ks andies adalial) e Y Af ddlaie z3saill Qe cilalee il 1Y) Lo ddjad]
Wha) PR (9 ¢« Blomquist and Westerlund (2013) s Pesaran and Yamagata (2008)

: S il S e ylaadl

Slope Heterogeneity test Jaall (uilad axe 112 a8 Jgaal)

Pesaran, Yamagata Blomquist, Westerlund
(2008) (2013)
Delta Delta Adj Delta Delta Adj
3.586 4.101 2.009 2.298
P-value 0.000 0.000 0.044 0.022

STATA18 zalin o aldieWh Gl shae) (e 1 jlaal)

oailad axe LAY Al Jlaa¥) ad JS of and eodlel Joaall 8 daiagall milill DA (1
Jaall uilad aaay & Al HT Al dpcajdl) Jod Jiay 1385 %5 Losinall (S5ise (o S8 Juall

.tia\.ld\ e

= Jil) clanal Basgl) Jda chlLiii clptial) A liud duls .2

diall e hlad) aladinls clpiiall &lal Al a5k Panel ARDL 735l dingie (uki
I (HADRI test g Pesaran test —CIPS— , Pesaran test —CADF~) 8aagll sl S
Dl LYY (e sl 138 Jlasind Uayd sa3 iy el duajal) plaliall DA a2 (h0
Gyl adalial) ADE (GAY] & (sl ) JoY) deal) JSLie dallaa 6 Layskais Lgilan]

 SUIS ) oIS olaadl Wha) DA ey

HDW 5 CIPS-CADF 4y)h) cihlaal 113 a8y Jgand)

I(1) Js¥) B 3 aladl olas¥ls culill | 1(0) (ssicnal) b alad) olas¥ )y il

The CADF | CIPS | HDR The CADF | CIPS | HDR | ., wmay)
. . . D)k
decision decision
) yazial)
Stastionary - - Stastionar | 0.098 - 0.0067 GDP
y 4.388*
Stastionary 0.093 0.9584 Non- 0.722 | —2.925 | 0.0000 | BOPCur

5.437* * stastionary
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Stastionary 0.000%* - 0.9999 Non- 0.764 - 0.0000 FDI
* stastionary 3.894*
Stastionary 0.002* - 0.9325 Non- 0.180 | -2.836 | 0.0000 | Trade_vo
5.665* * stastionary lume
Stastionary 0.000%* - 0.8896 Non- 1.000 | -2.376 | 0.0000 TF
5.137* * stastionary
Stastionary 0.101 - 0.9999 Non- 0.541 | -2.453 | 0.0000 POP
3.302%* * stastionary
Stastionary 0.247 - 0.9737 Non- 0.462 | -2.908 | 0.0000 S
5.993* * stastionary
I(1) Js¥) G, & il 1(0) (sanall 8 sl
The CADF | CIPS | HDR The CADF | CIPS | HDR <htasyl
decision decision <) yarciall
Stastionary - - - Stastionar | *0.001 - 0.1352 GDP
y k
Stastionary 0.002%* - - Non- 0.101 | -2.527 | 0.0000 | BOPCur
stastionary
Stastionary - - - Non- 0.207 - 0.0000 FDI
stastionary
Stastionary - - - Non- 0.924 | -1.865 | 0.0000 | Trade vo
stastionary lume
Stastionary - - Non- 0.940 | -1.969 | 0.0000 TF
stastionary
Stastionary 0.004* - - Non- 0.219 | -2.026 | 0.0000 POP
stastionary
Stastionary | 0.015* - - Non- 0.469 | -2.374 | 0.0000 S
stastionary

STATA18 zalin o aldieYh Gl shae) (e jlaal)
(%1)-3.06 «(%5)-2.84 «(%10)-2.73 :alall slai¥ly culill-  :CIPS JLIAY daall sl
(%1)=2.55 «(%5)-2.33 «(%10)-2.21 :cylill-

%5 Ligina (Geiunn die paall Luap ) Adlaal (*)
5CIPS , CADF) sl bl sassll j3a cihylad odtef Jgand) 8 daiagal) bl (DA
Gl b Bjise gl<S POP (TF «Trade_volume <FDI <BOPCur <huiiall o (i ¢ (HADRI
1(0) Al (e AlalSiag (ggiunall b Byficna 08 GDP Baaie Lol cl(1) Al (e dlalSiay J5Y)

Usinaal) lyriall Lyl jis P& (e (3883 28 PANEL ARDL zsad (gadi Jaydi o) aa adle
cggial) & il uially Jo¥) B

:Cointegration test & idall Jal<il) jlid) .3
V) odiioss Ll Cilyitie 4l Lid) sic PANEL ARDL gisad (ki Jagyd g S
«Bootsrap drald aladiul jehall Westerlund 9 Westerlund 1 & jidal)l Jalsil) jladly oLl
L@y sailly hlesinadl (hae Cihdie o JaY) dlgh L)l Akl lady
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‘Westerlund J &idal) Jalsil) i) .1.3
: OIS bl calS sy 1g] Lihal DA e

Westerlund L) :14 a8, Jgaad)

Jlaiay) daadl) duilaay)

P-value Value Statistic
0.000 -5.717 Gt
0.051 -21.659 Ga
0.000 -16.914 Pt
0.001 -22.305 Pa

STATA18 zalin o aldeWh Gl shae) (e jlaal)

«Ga «Gt) dblasy dLlid) Jlasyl ad J< o ani codlel Jganll b daasall bl (PIa (e
Jod (s 138 %05 Ligiaal (S5 (0 sl Y (0.000) (g5l Westerlund ,Laay (Pa Pt
On oYl Al dnls ADle g 4l (o Wide JalS5 dgag B S HI AL Al

L@y sailly Aliiaal) ol yuriall

:Bootsrap dmald aladiul Westerlund 4 &idial) Jalsil) jLis).2.3

Westerlund J & il JalSall sl elyals a9 Westerlund lis) dais Ao astll

§ AU Akl culS,lasy) lagl Wil A& (a9 <Bootsrap duals aladiul
Bootsrap drals aladiuly Westerlund lial 115 a8y Jgaad)

Jlday| Aol dailaay)

Robust P-value P-value Value Statistic
0.000 0.000 -5.717 Gt
0.000 0.051 -21.659 Ga
0.000 0.000 -16.914 Pt
0.000 0.001 -22.305 Pa

STATA18 zelin o aldieYh Gl slae) (e 1 jlaal)
«Ga «Gt) dblasy dLld) Jlasyl ad J< o ani codlel Jganll b daasall bl (PIa e
Ssiaa (o JAI ) (0.000) (g5l Bootsrap drald aladiuls Westerlund LY (Pa <Pt
WDle aag 4l (ol @ de JalS5 agngy B U HI Abal dacajil) Jsd ia 1385 %5 digindl)
Lol gailly Aicaal) chriall Gu JaY) Aigh 43
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: Dumitrescu-Hurlin Panel Granger Causality Tests 4wl ;L340 .4

ol patially dldiceal) ol paiall G Aol oladl masagig 48 yea a3y Granger Causality Tests

: S gilally il aal) e

Dumitrescu-Hurlin Panel Granger Causality Tests duadl jLid) 116 a8, J gaadl

i Al P-value Z-bar

4 jall dua il

Apnyill o ase 0.0680 1.8252
Gpmdll Jod e 00000 5.0682

Gyl Jss

0.2305 1.1990
Gacm ) Jsd are 0.0000 6.0731

i) Jod aae 0.0184 2.3575

daa il Jod e 0.0180 2.3650

daa il Jgb p2e

0.0245 2.2499
Bamdl Jod e 00221 2.2893
Gamdll Jod e 00005 3.4926
Gemdl Jod e 00394 2.0601

Apnyill b ase 0.0012 3.2276

i) Jof axc 0.0227 2.2786

GDP (& s ¥ dBOPCur

dBOPCur (& s ¥ GDP
GDP 2 s ¥ dFDI
dFDI (4 s ¥ GDP

gﬁ <y dTrade volume
GDP

dTrade /4 s ¥ GDP

volume

GDP (2 s ¥ dTF
dTF & s ¥ GDP
GDP (2 uws ¥ dPOP
dPOP & s ¥ GDP

GDP (2 o ¥ dS

ngiu,\eug‘z'GDP

STATA18 zalin o aldeWh Eunlll shae) (e jlaal)
;o a3 eoBlel Joaall 3 daasall il DA e
tol Cus ceala®y) sailly gylal) leall (p olany) L3 Lo ADle 299 >
%104 %7 Lgina Gy dic salardy) sl B e g lwall ]
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Y105 %7 %5 Lgina s5ine die (Glall Qluall & Cuay (galaidy) gaill.2

tof Cas (galaBY) pailly Halaad) ia¥) OLn) o ol Aolal A 3gag >
%105 %7 %5 Ligins s5iunn die bl ia¥1 LN S Gy (ol paill. ]
tol Cua ool gailly (ylanll ~ Y] G olad¥) A8l L Ak 292 B

%105 %7 %5 Lisna i vic glaBY) gaill & v (olail) ~liay). 1
%105 %7 %5 Lisins ssinn die (Hlaill 2 Y] & Gy (golaiB¥) saill.2

to) s (galaiBY) gailly JLall oy lan) o olan¥) AdE G A 350 B
%105 %7 %5 digine (s5ise vie (olaBY) saill b e JWI )y Jles) -1
Y105 %7 %5 Ligina sgina die J) Gy Ml (A o galaity] gaill.2

tof G galeaiBY] pailly SISl paill G olaY] A Lanw AL 290 B

%105 %7 %35 dssine (s5in die (52l gl b Cupey S il L]

%105 %7 %5 Ligina sine die Kl gaill 3 s (golai®y] gaill.2

tol G oealai®Y) gailly aall SV Jlaa) G olad¥) 480 L AL 352
%105 %7 %5 Ligina (s5ine vie LY paill & s Asall A3V e .1
%105 %7 %5 digine (s5iuse die Aad) HAN) Jaa) 8 Gy sbai¥) saill.2

Dumitrescu-Hurlin Panel Granger dnul) s aladiul gale: Jeasiall il S S a9
.CCE (CCEMG-CCEPMG) b jidlly A<dall JEY) jihe dasyla Jlexicdly

dudapal) adaldal) ddMiiul pie JB 4 PANEL ARDL g 3gai juadl S0 g al)

oo chuayall alaliall AU aae Jb 3 PANEL ARDLz3sal (gukii dagyd cuead (ff axy
«Trade_volume <FDI «<BOPCur <lyuiiall du)hdial (e 4y SGI sl cihlisd aladid Pla
1 dlpad) dalsill jlaa) ) L) oggied) 3 GDP 8yias «Js¥) @l 84S 5 POP (TF
dligla 4u)lgill Akl Loy (Bootsrap dnald aladiuls ghaall Westerlund g Westerlund
s 5 a8 ¢ galai@y) gailly Aldineal) cilyriall (pu @lide JalS5 Lang ()lad¥l s oY)
sladl uagiy dd)2a Ca3gr Dumitrescu-Hurlin Panel Granger Causality Tests 4wl d8lall
% 4yl Jlaxiuh PANEL ARDL  zdsai i@ (¥ (e g ¢ puadll (o) e )
LD ae L) e 325 g1 CCE (CCEMG-CCEPMG)  aajially 35kl Y

(g yrall Ll Gylall e Juad) il lacy dicajall adaliall
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:CCEPMG dkyjsially ASidall cul,ilill daasal) 4o panal) Jawgia jae g dsai .1
A< sl )il daarall e ganall Jausgia e d2iyk alaiisls PANEL ARDL gz 3sad iy Lidd
SIS 3l clSy «CCEPMG sl falls

CCEPMG 4asyh ala35ulu PANEL ARDL zisai jadi 117 a8y Jgaad)
CCEPMG g g
-Variables- <iyidial)

-Coefficients - <Dlalaal)
—Short Run- _xadl) siall dlalaa

-0. 2075314 LD.BOPCur
(0.079)
0.0493581 LD. FDI
(0.729)
0.0532177 D. Trade_ volume
(0.279)
0.0207766 LD. TF
(0.862)
0.4576697 LD. POP
(0.911)
-0.0623538 LD. S
(0.328)

-Coefficient of Error Correction-Usil) aal Jalza

-0.2122175 (COINTE 1r-gdp)
(0.577)
-Long Run - Jughll (saall ddalas
~0. 4214152 BOPCur
(0.449)
0. 2325827 DI
(0.729)
~0.2507697 Trade volume
(0.279)
0.0979022 TF
(0.862)
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2.156607 POP
(0.911)
-0.2938201 S

(0.328)

STATA18 zlip o alae¥L Sl slae) (et juaal)
tof s eodhel Jpanll b daimgal) 3l A (4
:madl) (gdal) Alalae it ]
Claall Bpaia laele %5 Ligina (5w die Lilcas) Ligine pe juadl) gaddl Glalas £ 3
Y105 %7 Ligina g5 dic Lilas) (gsina 45} Lasg LD.BOPCur ¢ 1 T3\EN!
tdashall (saal) Adslaa juwdi.2
%5 dgiaas (Griwe die Lilaas) Lgiea je Joshll (gaall Glales U< 5>
ao Ul Lo sag (gsine e il (COINTE Ir-gdp) Uadll mosai dalee of Laag LS
PAY moma dngy ¥ gl eApaleaid¥) dylailly lidl sl 8 Uadll omas Jalas 2500
bugia e Ayl aladiul PANEL ARDL sl (ea Aliiwall cabpuiall ol o O3l
Glalae S digina aae o ) dilia) ¢ CCEPMG Ayl iallg A€ jidial) <l S0 daandl) e ganall
Lalaily Libian) mlla ye oaill 138 o B cighall gaall e 73l

:CCEMG dkaifjially ASyidiall iUl de gpanal) Jacugia jaka g igai .2
Anaall @il deganall Jawgia e diph aladiuls PANEL ARDL zisal iy lid
: AU il cwilSy « CCEMG dlay)siall
CCEMG 4aha aladiul PANEL ARDL zigad i 18 a8y J gaal)
CCEMG g s
-Variables- <iyidial)

-Coefficients - < lalaall
—Short Run- _sadll gaal) dlalaa

-0.1518454 LD.BOPCur
(0.064)
0.2349101 D. FDI
(0.040)
0.0568511 D. Trade_ volume
(0.090)
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0.327761 D. TF
(0.001)
0.3871007 LD. POP
(0.933)
0.3033249 D.S
(0.006)

-Coefficient of Error Correction-Usil) i Jalaa

-0.9435294 (COINTE 1r-gdp)
(0.000)

-Long Run - Jighll (g3all dlalas
-0.1792664 BOPCur
(0.048)
0.2876593

(0.047)
0.063183 Trade volume

(0.088)
0.3713557
(0.000)
-0.4415096 POP
(0.911)
0.3657266
(0.003)
STATA18 zelin o aldieWh Gl shae) (e 1 jlaal)
;o Laa3ls eodkel Jganll 3 dacagall 3 (DA (e
Alany) jauidtl) :Yf
tmadl) gaal) ddalaa. 1
LD.BOPCur 1 lall lesll g %105 %7 digine (S5l die (Syiray ol 58l gag
@ lai®¥) gaill Lty (355 %1 Loty (5ylal) Cleeal) 53L) o)) s «GDP (oaleai®¥) gaillg
(Aol ) Aylail) aa 3l e g9 il oaall e (%-0.1518454) .
DAL iaY) SN s %105 %7 %5 Lisina ssine vie (grinag o] 5Bl 3gag >
5L N a5 Yol day yalaal) iaW) lein) 5245 o Cus «GDP (s3LaiBY) gailly D.FDI
tAaalaidy) dplaill ae Bilg e sag ¢ paadll (aall e (% 0.2349101) o als@¥) saill

FDI

TF
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D.Trade volume ($laill ~Ua¥) (o %10 Ligine (s5inn Y (Syinag sl Al asag >
@@y gail) 835 M) (35 %1 Lty (gHladll ~ B8 82l ) Cus «GDP (s2LaiBY) gaill
cAaalady) el ae @il Lo sag ¢ puadll adll e (% 0.0568511) -

DUl Gy €5 Manl 0o %105 %7 %S dugina (s5iee die (Syinag g 5 29255
Bk (M s25 Yol dpuiy Jall Gy (2585 dlea) 5005 ) Cus «GDP (s2la®Y ) sailly D.TF
il Al w35 L ag readll sl e (% 0.327761) o salaid) sail
$2LaBY) 5ailly LD.POP 1 SISl saill (s %05 dagina (S5inne i (gyine e bl 3gag >
¢Apalai®y ) doykaill ae Gilsu Lo 29 «GDP

Al JA) Jea) o %105 %7 %5 digina (s5ie die (Ssinay (ol il 35as >
saill 8oy (5258 Yol dowsty Jaadl JAN) lea] 8305 o Cus «GDP (s2ba@Y ) 5ailly D.S
Apalai®Y ) dylail w385 L ghg peaill (sadl) e (% 0.3033249) o ool
tdaghall (gdall Alalaa.2

L2.BOPCur (el Gleal) (1 %10 5 %7 %35 Ligine (g5inn vie (Sinng len 5l 2525 3
lai®¥) gail) ladi 055 %1 daudy (Hlad)l Claall 8245 ) Cus «GDP (alai@y! gaills
cApalai®y) Lylaill ae 3il5 L sy cishll adl e (%-0.1792664) 2

AL iaY) LN o %105 %7 %5 Lisins Ssine vie (grinag o] 5Bl 29ag >
5L 25 Yol dawiy yalaall ia¥) Leinn) 53l o)) Cus «GDP (gala®) sailly L.FDI
tapalai®y) dyhil) ae Gils Le sag cashall sl e (% 0.2876593) o (solaid) il
L2.Trade_ volume ($aill ~Ga¥) G %10 Lisine (Sgiue e (Syinay alal il agag >
@laiBY) gail) 835 A (35 %1 Loty (Hladll ~ B8 82k o) Cus «GDP (salaiBY) gaillg
cdaalaiBY) kil ae 3il5n Le sy cishll adl e (% 0.063183)

) Gy 0585 aa) o %105 %7 %5 Ligine (Grinn Yie (gyinas o) LEG 352
2Ly (A a5 %l Ly JW () (ps< lea] 83b) o) Cus «GDP (galai®y) gailly L2.TF
taoalaidy) kil ae 385 L gag cdashl) saall e (% 0.3713557) o @olaidy) sail)
@Lai®Y) gailly LPOP (1 Sl saill (%5 dgins (griee die (gsina yt bl 252 >
tdalaidy) 4ykil) xe (3ilgn L g9 «GDP

Gl S Maa) g %105 %7 %5 dsine (Sima dio (Srinay ladl D 53>
k) A g %l ety Asall HAWV) Jlea] 8305 o Cus «GDP (galai®y] 5ailly 12.S
Al Al w35 L sag cushll (saall e (% 0.3657266) o salaidy] sail
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& (—0.9435294) daiis ¢ gyines il (COINTE Ir-gdp) Uadl) oneai alaw ¢f 2a5 Lia
Asonal o Auhal) e Joo B (gl gaill A O3l A (e %94.35294 ai L
52y A 01 colly Ly (931 () 8738 (e Ly 350 Cilpitia (0

@ lai®Y) gaill (0 % 46 aisnsi Lo of TR ? =0.46  waaill Jelas Lo DA (e ail LS >
Bl o J Losas samy Alsie o (25 gsail) Gada Al Chyiall Cijha e Byuske
L) o) z3saill m)la (AT Chrial (5% 8 %45 sy L)y Gl il el g & puudil)
Jhall rela cpaca Jam

gabaity) yaeadil) : Ll

sl e @lall Glaall (grinay ol 3G cllia o axs e Jeaniall il P e
e damag o bl ally dailud) aabaidy) cludally byl ae il Lo sas ¢ salaidy]
AgolaiBY) hisal) e il (e cdalill Joal b Lasaad (glall Glually Loses cilesiadl)
Glaall 8 jaall s QIR 8 (galaiBY) paill iV dna g bl b)) e Ylan) 21
e Alie lalsll 5ol of cid) Al Jeslf Ak e e oJodll aila B i) (gl
$35 Wy @lall Glual) 8 jaal) ey duiad) cllbaliay) calyiad ) g5 @bl
S gl (b el Lune Gaal) 138 2l o)l Qagailly &lsin¥) I egall Joall il
sall o bagidly dughll (gadl) e odu EG pe ddaall dlaall dad mliaily )
- Ly

OIS 13 aill Bila 05 of 4l (e (9AY) Cluball Gan s @lall Gluall ae o )
Daluall Laa¥) chlénay) P (e abisd g Eaaliy) Glaeally Lagdsill alyaul e Ll
oliaag Lo 985 (di)lgia dullay 42 Cilabas puiag ) dilia] cdajiall Dlganlly Gsuall Ao o
sailly @lall Qleall G Wy Lase BLEY) OIS dus @llals)y) ddgeae PR
- g8y |

dylaill ae @il ebai®y) gaill o yaluall i) Ll (grinally ey il of LS
Gladlayl dia b i) Flid) 8 guas @llia of Lo oyl o 8 Ly cdpalad)
s 53L3s i ) oyen ool cAubal) due Joal 5,aY) Clgid) 8 Agilly dpslay]
CHLEY) 4ty amg of Cus (el gaill e llay) el Bdlaa) LuiaY) cllany|
sty Aoyl 538 Gaead DA e el gl 33a3 of Lgd Ky datiall cileUadll
el Bloa) 8 Londlinl g3)85 claiial) 53sa (pe @bl Linsli€) i 135 Gy sac W)
bl als sl (e dbiss OIS Le 13 (glall Gleall & Saal) e caids o Ll oS WS
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Aol ey (ol saill o Lo bl a1 Leéied ddedl) daalesdll s of V)
Al Jlae A damdia lglel saill diday 50l KA dgagn pe A chlénad) aila
Ala) (gl ) Tl e € (K5 8l udliad) Jle 508 e dlawgieg Spiaa ISy
Joall lgd ALl iliscsal) Chanmg Allad s g dacolaaal) il puiilly Ldiall Cayeall Jlaadd o )
pealy) o layil e gppeiceall Casail i) Ll s e (A1 o i

bl V) cbladll of e AN «(gsinas ol (o) ZLa) 80 o Lang dilkally
V) cishlly ppaaill el o lagal Va0 g i) A aald o Ll e cdalsdll Blaall e
ailgd @lalslly chabiall dala Wl glay Wil zigal 8 (laill #Ladl Camall il
lgricd aie ) ddlia) ¢ galeai®¥) balial) 4l et Laleail il (o 4nii Loy Jsal
Lakabigsully crilsall 35S A alaadl Le gay dacdlill Bhaag dulSa) Ll il dpjlas (alliady
e @il Z L) b Glecal s A Dalsall e lapes 2]l il ¢ il
LY gaill

e 8 Ll Lo caaly 4l o AN c(gpinay alad) JW) Guly 0nsS laal il of aas LS
o sLaBY) paill uien 8 agan (6illy (galad) JUa) Guly A L) of Cus cdalyall Jg
Sl ) oS5 Laaal iy Lo il e %0.37 5 %0.32 daay daghally il )
e Aalal) laddl) (s Al Aadl ekt DA e cdaghal) gad) e alaid) Ll
AgidY) Al 8 Gt sail) CilSHaa pal (e ailes LnglyiSally cleall ae

o ANV (Jushal) (ol ey jaadll (sadl e (gpine e OIS SIS saill 530 o) s 8
Dl s Gpalaill ilashiall 835 el Gapen (Sl satll ao 81315alls dlagal) dlalall 2 Conia
DEE aae I gas ) Jalgad) e Wiy adlly Alladl L) ae oA @) Gl b g
cglaBY ) gaill e Jlad (S50

@Lai®Y) saill o33 o Ju Le s cSpinay (ool OIS 38 sl JLAY) 530 Gads L Ul
legzasis od)lse aladial 8 oSl 55y po Lol LY Jiga 8 dietlss DS (e
by o) 4l 8 (gaiilly S LEaY) 555e5 g agall 5y90 () dilia) cdaiall e Uaill
sl Llnwy) e
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: Jadl) DA

@By saill e cleggnall e ST st 8 daga 3l ) Jeadl) 138 AR (0 Liliass
cibide gl o aa (il clily aladial Lwlall Laball DA e ki) Joall Gans b
Oer Aaleid) luhally Slal) aal Gabeiel & Cua (Jo¥) Gl 8 dplud) clull)
Gl G Bl bl kil Culeal) e Sl ) ALYl ¢ sbai®¥) sailly cile giaall
@u\
A sl ) Aal) ciben g 2 Aaaldll Lyl ladiuly Gl o) 3 Qb
Lahdll due B i) 1 Claasay (abaBY] gailly Cilegiadl ol o LG ADIe sgag
LSl Qi) dlas s DA (e @llg 2023-1990 (e Le 538l DA 3380881 Jsall Gland
alaxiul PANEL ARDL g 3saig (FIXED EFFECTS MODEL il Y1 7 3sai) 4Saalinally
CHLEAL e sall 2ay llyg (CCEMG Ayl jially 4S5kl oyl de ganall Jacgia jake diyjla
Cross-Section  ducayell adaliall dDUEi olal) e S Bl cl Sl dall
Gllaral sas gl Ha c)lid) ¢Slope Heterogeneity test Jaall (wilad ade 5Lia) ¢Dépendance
1 sl Jalsall lad) ¢«(HADRI test 5 Pesaran test -CADF-<Pesaran test —CIPS-) JsiLl)
13 ;3% a2 ¢(Dumitrescu-Hurlin Panel dasad) jlidl ¢ jshaall Westerlund s Westerlund
Wt monaill Jalae (o Lang z 35l
Ol DRI e %94.35294 4 Lo (5l (-0.9435294) i (COINTE Ir-gdp)
@l ) 858 e Ll zisal Clyitie (e dagmad i duhl) due Jgo 8 ool sl
) e Wiy chiniar € < il salai@y) gail) o) Sl sasly L 01 o)l Ly

skl
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Jidh Gus cdallall Gpaleaid) llilly dalgal) (Bl 3 A anls Al Lol cilasill agh
Gl dviay 4nay Wl 1ylas cdoa A 5ylacilly ddlall calianl) bl Llad slal cile gdaal) (3l
S5 L (Jeal) aila culabiatill chlacag djaa 13y Zuabai@¥) ¥ olall clulinn (e 5)lal)
Gind e 5l o (glatll Z BVl bl iall Lénn) (e ol paill Claraa
Al 230 Lneal Aushall sda 3 yd clld I ALYl cola) aogiill Hlal Gaia caliiss gal
sl Caaa AgY) 3)lsall o alaie¥) Jie e i) Joal) dalss ) 2dSigl) cilaatl) a8

&5 clagin ADLally (saleai®¥) sailly cileghaall Gfial dplaill culsadl () @kl Bla (e
b BRI & Cun (haaiall 4l Al Lalady) byl aalidl Cibide e CaiS
cailis€a ccle siaall (Jhee et Jolis PIA e e gl Ghadd Lokl Gaadl) I IV Qi
Bl (hail) Jualill ) G Jeadll 8 Wk ALY cand DAYy Clsil) canlylay
LSO clplail) coolaiBY) sail) aalia e 3SHL Glegiad) Ghae golaiBl gall
skl (galai®¥) sl alidl) 3 LS e liadl (8 sailly lesiaal) (liae ok s ae dinaallg
sty Aalaid®y) (ailaddl ) Gkl Pl e dhall dne Jgo (A (galaifl) saill Glaasse
Gl any e laygn il g colaaall Cagin Linils Lindl Jlad Jsd (A gaill cilarna
B Sllaes aladionly dpaldll daball alall 5 Y] g (Jodl) asls clalal 8 L)
A AY) Jodll Gans (3 olaB] gail) o clegiad) (e S lacaly Gl Shlas ool
.PANEL ARDL 5 &Ll il =3l aladiialy
a5 dage gl (e dul)al) (23S5 (Panel ARDL gz 3sai aladiuly cililull dalas A (e

tol bl pgll N cApalai®y) clagenl] (uSan ) Gl LY Gans el sikall il il
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clplill by alal®y) sailly clegdaall (fiae o Aalie Ae aagi 1) Ll

Aty A5l (ASudhSauil) (ANl dyaluay)

(glaBY) gailly ileginall (hae daleiall Aalai®y) cbylaill Calide Jsling (mje DA
oailh (3at o by Al Akl sl ae WIS Gl Legin dud)ls dDLe @l of o
dpaal o @Sl ) LGOS dupral ae psgdall 138 olaig ey Al oI5 (el ofad) b
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S -1110e715 -044989 2.47 ©.014 -922564 -199579
_cons 1.555336 1.257348 1.24 ©.217 -.9182619 4.028933
sigma_u 1.4097151
sigma_e 3.5681943
rho -13501292 (fraction of variance due to u_1i)
F test that all u_i=8: F(9, 324) = 2.73 Prob > F = ©.0045
Statal8 GALDJ Glayda )
£ . - -~ -
Random-effects GLS regression Number of obs = 340
Group variable: id Number of groups = 10
R-squared: Obs per group:
Within = ©.0522 min = 34
Between = ©.0857 avg = 34.0
Overall = ©.0509 max = 34
Wald chi2(e) = 17.96
corr(u_i, X) = @ (assumed) Prob > chi2 = ©.0063
gdp Coefficient Std. err. z P>|z| [95% conf. interval]
BOPCur -9648981 .8497147 1.31 ©.192 -.0325409 -1623371
FDI .9859201 -.958176 1.48 ©.140 -.0281028 -199943
trade_volume -914433 -9075143 1.92 ©.0e55 - .0002948 -.9291608
TF -.89534416 -9520382 -1.03 ©.304 -.1554347 -9485514
POP -.5732731 -3337316 1.72 ©.086 -.0808288 1.227375
=3 -9361721 -©40337 0.90 ©.370 -.042887 -1152312
_cons 2.086591 1.02832 2.03 0.042 -9711219 4.102061
sigma_u .45594757
sigma_e 3.5681943
rho .91606567 (fraction of variance due to u_i)

Statal8 C‘L’)’ Glaydia 1 jlaall
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Fisher's F-test ydué laa) Jia :(06) a2, (3alel)

F test that all u i=8: F(9, 324) = 2.73

Prob > F = 0.0045

Statal8 GALDQ Gl a1 laal)
Hausman Test Qlawsa ,Lid) Jias 1(07) ad) (galall

Coefficients
(b) (B) (b-B) sqrt(diag(v_b-Vv_B))
fixed random Difference Std. err.
BOPCur -.8472916 -9648981 -.9176065 -.9170526
FDI -.9697136 -.9859201 -.9162065 -.924683
trade_volume -.9129515 -.914433 -.9014815 -9068672
TF -.8713499 -.8534416 -.91790e83 -.9206741
POP -.2030929 -.5732731 -.3701802 -2585081
S -.1110715 -9361721 -.9748994 -.9199233
b Consistent under H@ and Ha; cbtained from xtreg.
B Inconsistent under Ha, efficient under H@; cbtained from xtreg.

Test of HO: Difference in coefficients not systematic

chi2(6)

Prob > chi2

(b-B) "[(V_b-Vv_B)*(-1)1(b-B)

20.74
©.0020

Statal8 zelin cilajda 1 jiaall

CSD test i jull alalicdl LD Lasl Jies :(08) oy alal

Testing for weak cross-secticnal dependence (CSD)
H@: weak cross-sectiocon dependence

H1l: strong cross-section dependence

cD CDw CDw+ CcD*

sdp A1 .27 -9.60 75.61 .73
(e.e00) (e.552) (e.e00) (e.a67)

BOPCur 8.48 -1.03 81.40 .89
(e.e0e) (e-3e3) (e.e00) (e-373)

FDI S.26 -0.94 62_33 -1.46
(e.e00) (e-350e) (e.e00) (e-145)

trade_volume 5.86 4a._2s5 82.17 -1.26
(e.e00) (e-.e00) (o.e00) (e-.20es8)

TF 1.39 1.5 81 .45 ©.93
(e-165) (e-133) (e.e00) (e-350e)

POP 16.61 -—o.72 115.39 -1.59
(e-eee) (e-a73) (e.e00) (e-113)

s 8.27 3.41 119.13 2.29
(e.e00) (e.-ee1) (o.e00) (e.e22)

p-values in parenthesis.

References
CD:
CDw:
CDw+:
CcD*:

Pesaran,

Pesaran (2215,
Jucdis,

Xie (2221)

2e21)
Reese (2221)
CDw with power enhancement from Fan et al.
with 4 PC(s)

Statal8 zalin cilajia @ juaall
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e bl agag e CadSl Breusch-Pagan LM test il Jie :(09) ad) Ggalall
USS g el b

Breusch-Pagan LM test of independence: chi2(45) = 128.450, Pr = 0.0000
Based on 34 complete cbservations over panel units

Statal8 GAUJQ Gl a1 ylaal)

Slope Heterogeneity test Jaall (uilad axe HLidl Jias :(10) a8y (3alall

Testing for slope heterogeneity
(Blomquist, Westerlund. 20813. Economic Letters)
H8: slope coefficients are homogencus

Delta p-value
2.009 ©.0449
adj. 2.298 ©.022

Testing for slope heterogeneity
(Pesaran, Yamagata. 2888. Journal of Econometrics)
HB: slope coefficients are homogenous

Delta p-value
3.586 ©.000
adj- 4.101 ©.000

Statal8 Guﬁt\)-_\ Gl a1 aal)

—CADF— )laa) Jlexiub sasgll jaa cahlas) Jie 1(11) a8y 3alall

Pesaran's CADF test for D.FOP Pesaran's CRDF test for D.FOP
Cross-secticnal average in first period extracted and extreme t-values truncated Cross-sectionzl average in first pericd extracted and extrems t-values truncated
Deterministics chosen: constant Deterministics chosen: constant & trend
t-bar test, N,T = (10,33) Obs = 290 t-bar test, N,T = (10,33) Cbs = 290
hugmented by 3 lags (average) Augmented by 3 lags (average)
t-bar  cvll ovl cvl  I[t-bar]  P-value t-har  ovll ovh ool Ift-bar]  P-value
-2.56% -2.210  -2.330  -2.BB0 -2.6E3 0.004 -2.695  -2.730 -2.B4D -3.060 -1.276 0.1

Pesaran's CRIF test for D.FDI Pesaran's CADF test for D.BOPCur

Cross-sectional average in first period extracted and extreme t-values truncated (ross-sectional average in first perind extracted and extreme t-values truncated

Deterministics chosen: constant & trend Deterministics chosen: constant

t-bar test, 0T = [10,33) bs = 230

t-bar test, N,T = (10,33) Obs = 250
hugmented by 3 lags (average)

Augmented by 3 lags (average)

t-har  ovll s ovl  I[t-bar]  D-value t-bar vl ol ovl  Zft-bar]  P-value
-3.303 -2.730 -2.840  -3.060 -3.460 0.000 -2.645  -2.20  -2.330  -2.5%0 -2.911 0.002
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Pesaran's CADF test for D.BOPCur Pesaran's CADF test for D.BOPCur
Cross-sectionsl average in first period extracted and extrere t-values truncated (ross-sectional average in first perind extracted and extreme t-values truncated

Deterministics chosen: conatant & trend Deterministics chosen: constant & trend
t-bar test, N,T = (10,33) (bs = 250 t-bar test, W,T = (10,33) (bs = 290
Augmented by 3 lags (average) Rugrented by 3 lags (average)
t-bar  cvld ovs ovl  2[t-bar]  P-value thar vl ol ool I[sbar]  P-value
-2.M08 -2.730  -2.840  -3.060 -1.322 0.093 -2.708 -2.730  -2.840  -3.080 -1.322 0.093
Desaran's CADT test for D.BOPCur Pesaran's CADF test for trade volume
Cross-sectional average in first period excracted and extreme t-values truncated Cross-sectionsl average in first peried extracted and extreme t-values sruncated
Deterministics chosen: constant Deterministics chosen: constant & trend
t-bar test, N,T = (10,33) Obs = 290 t-bar test, N,T = (10,34] Obs = 300
hugmented by 3 lags |average) Rugmented by 3 lags [average)
t-har  cvlld s ovl  I[t-bar]  P-value thar vl s ol Ilt-bar]  B-value
SOG4 <2210 -2.330 -2.550 -2811 0.002 -2.595 -2.730 -2.840  -3.060 -D.915 0.180
Pesaran's CADF test for trade volume Desaran's CADF test for gdp
Cross-sectional average in first period extracted and extreme t-values truncated (ross-sectional average in first period extracted and extreme t-values truncated
Deterministies chosen: constant Deterministics chosen: constant & trend
t-bar test, N,T = (10,34) (bs = 300 t-bar test, N,T = (10,34) Obs = 300
Augmented by 3 lags (average) Hngrented by 3 lags (average)
t-bar cvld vl cvl  I[t-bar]  P-value t-har Rl ] ovl  Z[t-bar]  P-value
-lae R0 230 250 143 Do 2700 <2730 2.0 3060 1293 D.0%
Pesaran's CADF test for gdp Pesaran's CRDF test for FIOI
(ross-sectional average in first period exmtracted and extreme t-values truncated Cross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant Deterministics chosen: constant & trend
t-bar test, N,T = (10,34) Obs = 300 t-bar test, N,T = (10,34) Obs = 300
Augmented by 3 lags (average) Rugmented by 3 lags (average)
t-bar cvld E] el Ift-bar]  P-value t-bar vl tvd cvl  Z[t-bar]  P-value
-2.666 -2.210  -2.330 -2.850 -2.982 0.001 -0 -2730 -2.B00 -3060 0.718 D764
Pesaran's CRDF test for FOI Pesaran's CADF test for BOPCur
Cross-sectional average in first period extracted and extreme t-values truncated Cross-sectional average in first peried entracted and extreme t-values truncated
Deterministics chosen: conatant Deterministics chosen: constant
t-bar test, N,T = (10,34) (bs = 310 t-bar test, N,T = (10,34) (bs = 300
Rugmented by I lags (average) Rugmented by 3 lags (average)
t-har  ovll ovs ovl Z[t-bar]  P-value t-bar  cvll evh evl  Ift-bar]  P-value
-2 427 220 -2300 -2EA0 -2.476 0.013 -2.189 -2.210 -2.330  -2.BE0 -1.275 0.10
Pesaran's CADF test for BOPCur Pesaran's CRDT test for BOPCur
Cross-sectional average in first period emtracted and extreme t-values truncated (Cross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant & trend Deterministics chosen: conatant & trend
t-bar test, N1 = (10,34 Obs = 300 t-bar test, T = (10,3) Obs = 300
Mugrented by 3 lags (average) Rugrented by 3 lags (average)
t-bar  ovld b ol I[t-bar]  P-value t-bar  ovld o vl I[t-bar]  P-value
-2.176 -2.m0 -2.840 -3.060 0.8 (.72 -2176 -2.730 -2.840 3060 0889 0722
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Pesaran's CADF test for BOPCur Pesaran's CADF test for TF
(ross-sectional average in first period extracted and extreme t-values truncated Cross-sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant Deterministics chosen: constant
t-bar test, N,T = (10,34 (ks = 300 t-bar test, T = [10,34) Obs = 300
Rugmented by 3 lags (average) hugmented by 3 lags (average)
t-bar ovll ] ol I[t-bar]  P-value t-bar cvld it cvl  Z[t-bar]  P-value
-2.189 2.0 -2.330  -2.560 -1.275 0.10 -1.317 220 -2.330  -2.560  1.5R% 0.940
Pesaran's CALF test for TF Pesaran's CRDF test for §
(ross-sectional average in first period extracted and extreme t-values truncated Cross-sectional average in first period emtracted and extreme t-values truncated
Deterministics chosen: constant & trend Deterministics chosen: constant
t-bar test, N,I = (10,34) (bs = 300 t-bar test, N,T = (10,34 (ks = 300
Rugmented by 3 lags (average) Augmented by 3 lags (average)
t-bar cvld it cvl  I[t-bar]  P-value t-bar ovll fuit] cvl  It-bar]  P-value
-1.285  -2.730  -2.840  -3.060 3790 1.000 -1.803 -2.210 -2.330  -2.580 -0.OM 0.469
Besaran's (AIF test for § Pesaran's CADF test for FOP

_ ; o in fi ; - } } . .
Lrosssectional average in first period excracted and exereme t-values tuncated pppocconional average in first period extracted and extreme t-values truncated

[eterministics chosen: constant & trend Deterministics chosen: congtant

sehar test, 1= (10, 34) Qs = 300 t-bar test, N,T = (10,34) Obs = 300

huprented by § lags [average) Rugrented by 3 lags (average)

t-bar  cvld i ol Ift-bar]  P-value

t-bar ovll it cvl  I[t-bar]  P-value

LI LT LMD -ROGD DD 0.4 2011 2.0 2330 RS0 0T 0.1
Pesaran's CADF test for POP Pesaran's CADF test for FDI
Cross-sectional average in first period extracted and extreme t-values truncated Cross-sectional sverage in first period extracted and extreme t-values truncated
Deterministics chosen: constant & trend Deterministics chosen: conatant
t-bar test, ,T = (10,34) Obs = 300 t-bar test, §,T= (10,3) (bs = 300
Augmented by 3 lags (average) hugmented by 3 lags (average)

t-bar  cvll ovh cvl  Ift-bar]  DP-value t-bar  cvld ovs ovl  Ift-bar]  P-value

-0 -2.730 -2.840  -3.060  0.103  0.541 -2.023 -0 -2.330  -2.580 -0.816  0.207
Pesaran's CADF test for D.trade volune Pesaran's CRDF test for 0.TF
Cross-sectional aversge in first period extracted and evtrene t-values truncated Cross-sectionsl average in first period extracted and extreme t-values truncated
Deterministics chosen: constant & trend Deterninistics chosen: constant & trend
t-bar test, .1 = (10,39) 0bs = 290 tbar test, 1T = (10,33) Obs = 300
Buguented by § lags |average) Rugnented by I lage (average)

thar ol o orl  I{t-ber]  P-value t-her vl ovd eol Ift-bar]  Povalue

A8 1T 1A -R.060 2.9 0.002 -3.283 -2.730 -2.840  -3.060 -3.388 0.000
PBesaran's CADF test for D.5 Pesaran's CALF test for 0.5
(ross-sectional average in first period extracted and extreme t-values truncated (ross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant Deterministics chosen: constant & trend
t-bar test, N,T = (10,33 Obs = 250 t-bar test, N,T = (10,33 Ubs = 290
Rugrented by 3 lags (average) Lugrented by 3 lags (average)

t-bar  cvll o8 oyl Ift-bar]  P-value t-bar  ovld oVl ovl  Ift-bar]  P-value

-2.423 2210 -2.330  -2.580 -2.162  0.015 -2.530 <2730 -2.840  -3.060 -D.684  0.247

Statal8 GALD.\ Gila A 1 aal)
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Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for gdp

Deterministics chosen: constant & trend Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for FOI

Deterministics chosen: constant & trend

Dynamics: lags criterion decision General to Particular based on T joint test
Dynamics: lags criterion decision Ceneral to Particular based on F joint teat

Individual ti were truncated during the aggregation process .
Individual ti were truncated during the aggregation process

HO (homogeneous non-stationary): bi = 0 for all 1 B0 (henogenects non-stationary]: bi = 0 fr a1l £

Clest = -4.308 H,T = (10,34 IRt = 3.0 NI (10,3)

104 5 Lk 104 5 1

Critical values at -2.13 -2.84 -3.06 Critical values at -7 -2.64 -3.06

Resaran Pane] Unit oot Test with cross-sectional and first difference pean included for 0 trade volupe Pesaran Penel Unit oot Test with cross-sectional and first difference nean included for 011

Deterninistics chosen: congtant § trend Deterministics chosen: consbant & trend
Dymamics: lags criterion decision General to Particular based on T joint test Dynandes: lags criterion decision Ceneral to Partioular based on F joint teat
Individuzl ti vere trumcated during the agoregetion process Individuzl i were truncated during the aggregetion process
B0 (homogeneous non-stationary): bi = 0 for all i HD (honogeneone non-atationary): bi=0 forall i
(1B = -G.6ES NI=110,3) (g = 513 1T =1(10,33)
104 i 1§ 10 i i)
Critical values at 0N T BN 4 Critical values at 2.7 LM -3.06

Pesaran Panel Unit Boot Test with cross-sectional and first difference mean included for 0.5 Desaran Panel Unit Root Test with cross-sectional and first difference rean included for D.ROP

Deterninistics chosen: constant & trend Deterministics chosen: constant & trend
Dynamics: lags criterion decision General to Partionlar based on T joint test Dynamics: lags criterion decision Ceneral to Particular based on I joint test
Individual t1 vere trmcated during the agqregation process Individual £1 were truncated during the aggregation process
B0 (homogeneous non-stationary): bi =10 for all i H0 (honogeneous non-stationary): bi =0 for all i
(1= -5.99 0T =(10,3) (= <330 ,I= (10,3
10 5 13 10 5 it
Critical values at -1 -1.84 -3.06 Critical values at -LT -84 -3.06

Desaran Panel Unit Root Test with cross-sectional and first difference mean included for D.BOPCur
Deterministics chosen: constant & trend

Dymamics: lags criterion decision General to Particular based on T joint test Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for BOPCur

Deterministics chosen: constant

Individual ti were truncated during the aggregation process ) o . ) »
Dymamics: lags criterion decision Ceneral to Particular based on T joint test

HO (homogeneous non-stationary): bi = 0 for all i H0 {homogeneons non-stationary): bi = 0 for all i

CIpst = -5.437 I,T= (10,33 CIs = <2527 T = (10,34

10 1] 1§ 10% ] it

Criticsl values &t am N 306 Critical values at 2.1 2.3 -2.55
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Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for BOPCur
Deterministics chosen: constant

Pesaran Panel Unit Root Test with cross-sectiomal and first difference mean included for BOPCur

Deterministics chosen: constant § brend Dymamics: lags criterion decision Ceneral to Particular based on T joint test

Dynamics: lags criterion decision General to Particular based on F joint test HO (honogeneous non-stationary]: bi = 0 for all i

HO (homogensous non-statiomary): bi =0 forall i

MB= 604 §T=(03)

(5= -2.925 1= 10,34)

10% E] 1
104 ] 13

Critical values at 27 18k -3.06 Critiel values at | 2.1 LB 0.0

Pesaran Panel Init Root Test vith cross-sectionsl and first difference mean included for trade volume Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for trade volume

Deterninistics chosen: constant Deterministics chosen: constant & trend
Dynemics: lags criterion decision Ceneral to Particular based on T joint test Dymamics: lags criterion decision General to Partioular based on F joint test
HO (homogenequs non-stationary): bi = 0 for all 1 0 (homogenecus non-stationary): bi =0 for all i
(T8 = 1863 0T= (10,34 (= -1.B3% B,T=(10,34)
Ji] ] i) 104 il It
Critical values &t 2 2B -LE Critical values at L] -0 306

Desaran Zanel Unit Root Test with cross-sectional and first difference mean included for 17 Desaran Danel Unit Root Test with eross-sectional and first difference mean included for TR

Deterninistics chosen: constant Deterninistics chosen: constant & trend
Dynamics: lags criterion decision Ceneval to Pavticular based on F joint test Dynamics: lags criterion decision Ceneral te Particular based on F joint teat
H0 (homogeneous non-stationary): bi = 0 for &l i H0 (homogeneous non-stationary): bi = 0 for all i
1= -1.9%9 1T = (10,34 (I8 = -2.376 N,T=(10,34)
1% ] It 104 L] 1%
Critieal vlues at 2100 13 E Critical values at -1 -1.84 -3.08

Besaran Panel Tnit Root Test with cross-sectional and first difference mean included for 5 Paszran Panel Unit Root Test with cross-sectional and first difference mean included for §

Deterministics chosen: constant Deterministics chosen: constant & trend
Dynamics: lags criterion decision General fo Partioular hased on T jaint test Dynamics: lags criterion decision General to Particular based on F joint test
H0 (honogeneous non-stationary): bi = 0 for all i H0 (homogeneous non-stationary): bi = 0 for all i
(= -2 I,T=(10,34) (IS = -2.%08 I,T=(10,34)
10% ] 1% 10% E 1§
Critical values at 20 28 -1E Critical values at 2.1 -2.04 -3.06
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Besaran Panel Unit Root Test with cross-sectional and first difference mean included for MOP Pesaran Panel Unit Root Test with cross-sectional and first difference mean ineluded for POP
Deterninistics chosen: constant Deterministics chosen: constant & trend

Dymamics: lags criterion decision General to Particular based on T joint test Dynamics: lags criterion decision General to Particular based on T joint test

0 (homogeneous non-stationary): bi = 0 for all i H0 (homogeneous non-stationary): bi =0 for all i

(= -0 ILT= (10,34 [I}5= -2.48 N,T= (10,34

10% i I 10 Ei] 1k

Critical values &t 2.2 4% AL Critical values at -2.m -2.84 -3.06

Pesaran Panel Unit Root Test with cross—sectional

and first difference mean included for odp
Decerministcics chosemn: constant

Dynamics: lags criterion decision General to Particular based on F Jjoint test

Individual ti were truncated during the aggregation process

HO (homogeneous non—stationary? @ kBi — 0 for a1l i
CIEPS* = —4 053 M, T = {10, 34)

10% =% 1%
Critical wvalues at —2 .21 —-_—= .33 —=2 .55

Statal8 zalin cila e @ juaall
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Hadri M test for D.trade volume Hadri IM test for D.TF
Ho: A1 panels are stationary Humber of panels = 10 Ho: Rl panels are statiomary Wumber of panels = 10
Ha: Some panels contain unit roots Humber of periods = 3 Ha: Some panels comtain unit roots Wumber of periods = EE]
Tire trend: Inclnded Espptotics: T, N -> Infinity Tine trend: Included Esymptotics: T, N -» Infinity
Heteroshedasticity: Nob robmst sequentially Heteroskedasticity: Net robust sequentially
13 variance: not nsed) LR variance: [not uzed)
Btatistic p-value Statistic p-value
z -1.4549 0.5328 z -1.2246 0.899
Hadri I¥ test for 0.5 Hadri L test for D.POP
Ho: 11 panels are stationary Mumber of panels = 10 Ho: B1I panels are stationary Number of panels = 10
Ha: Some panels contain unit roots Mumber of periods = 3 Ha: Some pamels contain unit roots Number of perinds = 33
Time trend: Included Asyrptotics: T, N -* Infinity Time trend: Included Asyrptotics: T, N -¥ Infinity
Heteroskedasticity: Not robust sequentially Heteroskedasticity: Not robust sequentially
LR variance: [not used) IR variance: [not uzed)
Statistic p-value Statistic p-value
z -1.9390 0.9737 H -3.6463 0.9999
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Hadri IM test for D.FOI Hadri LM test for D.BOPCur
Eo: ALl panels are stationary Hurber of panels = 10 Ho: ALl panels are stationary Wumber of panels = 10
Ha: Some panels contain unit roots Wumber of pericds = 33 Ha: Some panels contain unit roots lumber of periods = 33
Time trend: Included Asyrptotics: T, N -» Infinity Time trend: Included Asymptotics: T, N -» Infinity
Heteroskedasticity: Not robust sequentially Heteroskedasticity: Not robust sequentially
IR variance: (not uzed) IR variance: [not used)
Statistic pvalue Statistic pvalue
H -3.798L 0.999% z -1.7327 0.9584
Hadri IM test for BOPCur Hadri LM test for BOPCur
Ho: All panels are stationary Wumber of panels = 10 Ho: ALl panels are stationary Wumber of panels = 10
Ha: Some panels contain unit roots Wumber of periods = L Ha: Some panels contain unit roots Wumber of pericds = 3
Time trend: Wot included Esymptotics: T, N -» Infinity Time trend: Included Rsymptotics: T, W -» Infinity
Heteroskedasticity: Not robust sequentially Heteroskedasticity: Not robust sequentially
IR variance: (not used) LR variance: (not used)
Statistic p-value Statistic p-value

z 12.3346 0.0000 z 20.3301 0.0000
Hadri [Y test for trade volume Hadri I test for trade volume
Ho: ALl panels are stationary Nurber of panels = 10 Ho: A11 panels are stationary Mumber of panels = 10
Ha: Some panels contain unit roots Vurber of pericds = 34 Ha: Some panels contain unit roots Mumber of periods = 3
Time trend: lot included Asymptotics: T, N -» Infinity Time trend: Included Asymptotics: T, N -» Infinity
Heteroskedasticity: Not robust sequentially  |Heteroskedasticity: Net robust sequentially
LR variance: (not used) LR variance: (not uzed)

Statistic p-value Statistic p-value
z 41.2932 0.0000 z 32.1411 0.0000
Hadri 1Y test for TF Hadri IM test for TF
Ho: 211 panels are stationary Wumber of panels = 10 Ho: 211 panels are stationary lurber of panels = 10
Ha: Some panels contain unit roots Wumber of periods = 34 Ha: Some panels contain unit roots Mumber of periods = 34
Tine trend: Hot included symptotics: T, N -» Infinity Time trend: Included Asymptotics: T, N -» Infinity
Heteroskedasticity: Not vobust sequentially  |Heteroskedasticity: Not robust sequentially
IR variance: {not used) LR variance: [not used)

Statistic p-valug Statistic p-value
z 25,6856 0.0000 H 15,7687 0.0000
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Hadri LN test for §

Hadri IM test for §

Ho: ML panels are stationary Hurber of panels = 10 Ho: 211 panels are stationary Number of panels = 10
Ha: Some panels contain unit roots Mumber of periods = 3 Ha: Some panels contain unit roots Nurber of perieds = kI
Time trend: Not included Asymptoties: T, ¥ - Infinity Time trend: Included Rzymptotics: T, N -> Infinity
Heteroshedastivity: Not robust sequentially  |Heteroskedasticity: Nob robust sequentially
L2 variance: {not used) LR varianee: [not used)
Statistic prvalue Statistic p-value
z .47 0.0000 H 25.0879 0.0000
Hadri 1Y test for POP Hadri IM test for POP
Ho: R11 panels are stationary Nurber of panels = 10 Ho: Rl panels are stationary lumber of panels = 10
Ha: Some panels contain unit roots Nurber of periods = 4 Ha: Some panels contain unit roots Tumber of periods = i
Time trend: Not included hsymptoties: T, N -» Infinity Time trend: Included Esymptotics: T, ¥ -» Infinity
Heteroskedasticity: Not robust sequentially Heteroskedasticity: Not robuat sequentially
IR variance: {not used) LR variance: [not used)
Statistic prvalue Statistic p-value
H 17.3269 0.0000 z 7.0109 0.0000
Hadri LY test for gdp Hadri I test for gdp
Ho: M1 panels are stationary Murber of panels = 10 Ho: A1l panels are stationary Murker of panels = 10
Ha: fome panels contain unit roots Murber of periods = 34 Ha: Some panels contain unit roots Number of periods = 34
Time trend: Vot included ksyrptotics: T, N -3 Infinity Time trend: Included Esymptotics: T, N -» Infinity
Heteroskedasticity: Not robust sequentially  Heteroskedasticity: Nob robust sequentially
IR variance: (not used) LR variance: {not used)
Statistic p-value Statistic p-value
z 1.1022 0.1352 z 2.4747 0.0067
Hadri IM test for FDI Hadri I¥ test for FOI
Ho: AL panels are statiomary lurber of panels = 10 Ho: B11 panels are stationary lumber of panels = 10
Ha: Some panels contain unit roots Number of periods = 3¢ Ha: Some panels contain wnit roots Wurber of perinds = 34
Time trend: Not included Esymptotics: T, N -3 Infinity Time trend: Included Asymptotics: T, W -» Infinity
Heteroskedasticity: Not robust zaquentially Heteroskedasticity: Not robust sequentially
LR variance: (not naed) LR variance: [not used)
Statistic p-value Statistic pvalue
z 6.3369 0.0000 H 7.6969 0.0000

Statal8 G“t'-)f’ Gl da 1 ylaal)

241



Results fTor He:

no cointegration

With 1€ series and 6 covariates

Westerlund 1 il JalSall jlid) fiay 1(13) a8 (galal)

Calculating Westerlund ECM panel cointegration tests

Statistic value Z-value P-value
Gt —S_. 747 -9._480 o .00
Ga -21 .659 -1.63>3 2.051
Pt -16.914 -8.14949 o . 000
Pa -22 .35 -3.457 2.1

Bootstrapping critical values under H©
Calculating Westerlund ECM panel cointegration tests

Results for HE:

Statal8 zalin cilajia i juaall
Bootsrap duald aladiul Westerlund J sl Jalall jlis) Jia :(14) ady (galall

no cointegration

With 1 series and 6 covariates

Statistic value Z-value P-value Robust P-value
Gt —S_-FAT -9.480 o .00 o .00
Ga -21 .659 -1.633 2o.051 o .00
Pt -16.914 -8.144 o .000 o .000
Pa -22 .35 —3_AST o.001L o .00
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Dumitrescu-Hurlin Panel Granger Causality Tests 4wl jlidl (fia :(15) a8y (galal)

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Dumitrescu & Hurlin (2012} Granger non-causality test results:

Lag order: 1 Lag order: 1

W-bar = 24434 W-bar = 2.5619

I-har = 3.2276  (p-value = 0.0012) I-bar = 3.4926  (p-value = 0.0008)
Z-bar tilde =  2.7112  (p-value = 0.0067) I-bar tilde =  2.9454  (p-value = 0.0032)

HO: 5 does not Granger-cause gdp.
Hl: 5 does Granger-cause gdp for at least one panel (id).

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 1
W-bar = 1.5362
I-bar = 1.1930  (p-wvalue = 0.2308

I-bar tilde =  0.9184  (p-value = 0.3584

HO: FDI does not Granger-cause gdp.
HL: FDI does Granger-cause gdp for at least one panel (id).

HO: POP does not Granger-cause gdp.
Hl: POP does Granger-cause gdp for at least one panel (id).

Dumitrescu & Hurlin (2012} Granger non-causality test results:

Lag order: 2

W-bar = 3.1544

I-bar = 1.8252  (p-value = 0.0680)
Z-bar tilde = 1.3436  (p-value = 0.1791

HO: BOPCur does not Granger-cause gdp.
Hl: BOPCur does Granger-cause gdp for at least one panel (id).
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Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 7

fi-bar = 14,1858

I-bar = 6.0731  (p-value = 0.0000)
I-bar tilde = 2.7954  (p-value = 0.0052)

HO: gdp does not Granger-cause FDI.
Hl: gdp does Granger-cause FDI for at least one panel (id).

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2
W-bar = 3.4957
I-har = 2.3650  (p-walue = 0.0180)

I-bar tilde =  1.804%  (p-value = 0.0711)

HO: gdp does not Granger-cause trade volume.
HL: gdp does Granger-cause trade volume for at least one pamel (id).

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 1

fi-bar = 3.2666

I-bar = 5.0682  (p-walue = 0.0000)
I-bar tilde = 4.3378  (p-wvalue = 0.0000)

HO: gdp does not Granger-cause BOPCur.
Hl: gdp does Granger-cause BOPCur for at least one panel (id).

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 3

W-bar = 12.0714

I-bar = 2.2893  (p-value = 0.0221)
I-bar tilde = -0.2784  (p-wvalue = 0.7807)

HO: gdp does not Granger-cause TE.
Hl: gdp does Granger-cause TF for at least one panel (id).

[umitrescu & Hurlin (2012) Granger non-causality test results:

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 2

fi-bar = 3.4411

Z-bar = 2.2786 (p-value = 0.0227)
Z-bar tilde = 1.7311 (p-value = 0.0834)

HO: gdp does not Granger-cause 5.
Hl: gdp does Granger-cause 5 for at least one panel (id).

[Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 1

f-bar = 2.0543

I-bar = 2.3575  (p-value = 0.0184)
I-bar tilde = 1.9423  (p-value = 0.0521)

Lag order: 2

W-bar = 3.3029

I-bar = 2.0601  (p-wvalue = 0.03%4)
I-bar tilde = 1.5444  (p-walue = 0.1225)

HO: gdp does not Granger-cause POP.

Hl: gdp does Granger-cause POP for at least one panel (id).

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 3

W-bar = 4.7428

I-bar = 2.249% {p-value = 0.0245)
I-bar tilde = 1.5560  (p-wvalue = 0.1197)

HO: trade volume does not Granger-cause gdp.

HO: TF does not Granger-cause gdp.

Hl: trade volume does Granger-cause gdp for at least one panel (id). HI: TF does Granger-cause gdp for at least one panel (id).
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CCEPMG 4k ola33ul PANEL ARDL z3ged i Jiay 1(15) a8 (Galal

{Dynamic) Common Correlated Effects Estimator — Pooled (CS—=2RDL.)
Panel Variable (i) :- id Number of obs = 310
Time Variable (t) : wyear Number of groups = 10
Degrees of Ifreedom pexr group: Obs per group:
without cross—sectioconal avg. min = 17 min = 31
ma3z = 17 avg = 31
with cross—sectional avg. min = = mazz = 31
masz =-3
Number of F{z2o0s, 102) —— O.4a3
cross—sectional lags to 1 Prob = F = 1.00
wvariables in mean group regression = €2 R—sguared = O.54
wvariables partialled out = 140 2d]j . R—sguared = —0.4a2
Root MSE = 2.4as8
CD Statistic = —2.47
p—value = 0O.0134
gdpe Coe=f_ Std. Erxrr._ = P=1=1 [©5% Conf. Interwvall
Short Run Est.
Pooled:
L .gdp —.212217S -38043512 —0 .5s O.577 —.9579665 -533531 4
BOPCux -11809397 -1470003 o.so0 O._4a22 —.17001Ss -406215
FDI —.1422843 -19357396 —0.74 O.462 —.52163933 -2371247
trade_volume -04a8519 -0e126e83 o.79 O_.4aZ2s —.0715647 -1686027
TFE -1801757 -1869343 O.39se oO.335 —.1862087 -5465601
POP —.4498241 1.857658 —o_24 Oo._.s039 —4 0390766 3.13s111s8
s —.1003398 -18570139 —0 .54 o._.5s89 —.4643088 -2636293
Mean Group:
LD _BOPCux —.2075314 -1i181681 —1 .76 o.073 —.4391366 -02407339
LD_FDI -04953581 -1427311 o .35 o.729 —.23038397 -32310539
D.trade__volume —.0532177 -04as52048 —1 .08 o.279 —-.1496573 -04a32219
LD.TF -0207766 -11939162 o.17 Oo.8s62 —.21425S5 -.2558081
LD.POP .4576697 4.113357 Oo.11 3 PR e E —7 .604361 8.5195701
LD.S —.0823538 -06377739 —0 .98 0o.328 —.1873562 -0626487
2djust. Term
Pooled:
1x gdp —.2122175 .38043212 —0.56 0.577 —.9579665 .5335314
Long Run Est.
Mean Group:
1xr BOPCur —.4214152 .5568254 —0.76 0.445 —1.512773 .66939424
1lxr FDIT -.2325827 -.6725698 0.35 0o.7239 —1 .08563 1.550735
1xr POP 2.156607 19 ._.38274 Oo.11 0.911 —35.83286 40 .14s608
1x_ S —.2938201 .3005303 —0 .98 0o.328 —.8828498 .2952096
1xr TF -0973022 -56508623 o.17 0O.862 —1 .003S601 1.205405
1r trade_vol-~e —.2507697 .2318601 —1 .08 0.279 —.7052072 .2036678

Pooled Variables:

L_.gdp BOPCur FDI trade wvolume TF POP S

Mean CGCroup Variables:

Cross Sectional Averaged Variables:
Long Run Variables:
Adjustment wvariable(s) -

(L _.gdp)

Homogenous constant not displaved.
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gdp BOPCur FDI trade_ vwvolume TF POP S
1r BOPCur 1xr FDI 1xr POP 1xr S 1xr TF 1xr trade vwvolume
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CCEMG 4&ykh 4laaiub PANEL ARDL g 3sai 53 Jia 1(16) a8y Galal)

{(Dymnamic)

Common Correlatcted

Effects

Estimatox

(CS—aAaRDI.)

Panel Variable i) - ia Number of obs = 320
Time Variable (t): wvear Number of groups = 10
Degrees of freedom per group: Obs per group:
without cross—sectional avg. min = Z4 min = 32
masc = 24 avg = 32
with cross—sectional avg. mimn = 17 mazz = 32
ma3T = 17
Numbex of F{(iso, 170) = 1i.32
cross—sectional lags O To O Prob = F = O.04a
wvariables in mean group regression = 70 R—sguared = o.as
wvariables partialled out = S0 R—sguared ((MG) — o .35
Root MSE = 2 .98
CD Statistic == 4._43
P—wvalue = O .0000
gdp Coe=<._ Stada. Exrx- = P=1l=1 [SSS Con=._ Intexwvall
Short Run Est._
Mean CGroup:
L . gdp -05S64706 -1126977 O.5S0o O.s186 —.16441295 -2773541
LD _BOPCux —.1518454 -081s83398S —1 .86 O.0s4a —.3122485 -0085577
D_FDTI -23435101 -1144785 2 .05 O.040 -0105355 -45952847
D.trade_volume -05Se6es8511 -0335277 1.70 O .030 —.00s8s8e139 -1225642
D.TF -327761 -0sss70s8 3 .32 O .00 -1333277T78 -5215442
LD . POoP -3871007 4_6€18232 o.os O.3533 —8 .664467 2. 438668
D.S -30332439 -1097633 2.76 O .00s -0os88132927 -5184571
AEdjust. Term
Mean Group:
1r gdp| -.9435294 .1126977 -8.37 0.000 -1.164413 -.7226459
Long Run Est.
Mean Group:
1lxr BOPCur| -.1792664 .0305811 -1.398 0.048 -.356802 -.0017308
1lr FDI .2876593 .1447748 I8 0.047 .0033059 -5714127
1lr POP| —-.4415096 3.971162 -0.11 3 [ & & —8.224844 7.341825
ir_S .3657266 .1242042 2.94 0.003 .1222909 .6091623
1lr TF .3713557 .1013335 3.66 0.000 .1727457 -.569965¢6
lr trade_ vol~e .063183 .0370537 1.71 0.0s88 —.009441 .1358063
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