Faculty of Economic Sciences, Commercial Sciences and Management Sciences

Department of Economic Sciences

PhD Thesis Third Phase

Division: Economic Sciences

Specialty: Quantitive Economics

Title:

Analytical, standard study of the impact of the development of
the financial system on long-term economic growth in
Algeria compared to some developing countries during the
period (1990-2019)

Prepared by:Bensaada Abdelhalim

Discussed and publicly approved on 09/05/2022 By the committee composed of:

Bahnas Elabbes Professor University of Djelfa President

Kebir Mouloud Lecturer Class (A) University of Djelfa Rapporteur

Chikhaoui Abdelaziz Lecturer Class (A) University of Djelfa Examiner

Benkhelif Tarik Lecturer Class (A) University of Djelfa Examiner

Hicher Tidjani Ahmed Lecturer Class (A) University of Laghouat Examiner

Guettaf Abdelkader

Lecturer Class (A) University Center Aflou Examiner

University Year: 2021-2022



https://www.4icu.org/reviews/12367.htm

el Gl g Al adadll 3 ) 5
Al pdle gy dnala
Dl a le g 4 Hlall o glall 5 A2l o lall A1S

51 9180 dalgd Juil dadia da g ylal
ZE | ghal
L oY) o slall A il
GAS Alaid) ua.sa;ﬂ\

R LA

sl Ao sdlaBY) gall) o Alal) aUail) ) ghai Y dsald cdaddas 4 )
(1990-2019 ) 3 _sdll JSA dpalill Jgall ey aa A ja il ) 8 aa

Aac)

asdallae Bar (4

10e A 5Sal) Rl iyl e 2022/05/09 g s A8l

EHENEEPIEN i o) i
Aalal) daals I palae Ml APV PVRSTFS
Adlal) drala I alae i eoddlae sl
dalal) daala | yualaa i Gl cads o

Ll e Y daala i pealase A deal el ios
- slil zalad) 3S ) I palae Ml Sallae Calad

2022/2021 :dmalall 43




s WY :}!\
S g2 10 55

279 5\ 9 \fﬁ,\fyijs M A2y Jf/é\ oA

M/v&wsf;&sﬂhywﬂé

7P 5 PP A3Es o) AP 56 PP
28
f Ay (jb}cé'v{/
3N s Y2

-0 /@ s\




g
Lo ye g

193 93) Ry
A.&(»)wé&aﬁ/‘”wﬁ»fcoww”fv&vﬁ")gﬁ%(o}”;
RIS
c}m/‘?;g“:’:vjvﬁo:/éo3azﬁﬁ&ﬁawﬁ
A \:NJ'V) CATD 9,2
o) ) Wy (/é gd /( ayom g AP s § oD /(/’ b e
.\9)\;?(}/{@/309/})‘59\}45\)2\/‘:;5\&\42}) 6 U 27 P 0P ALY B
()»’5\3}9;&3\;»#,».3ywvﬁﬁ;\ﬁ@f;ﬁ;/ﬂ&wd"p(,ﬁn{

m’*ofjsg/)y(y’s\uﬁ(\ig(}\wuydé/@




: gebsend

an g Bylie i (3 sl sl e QW pladl el T alS U] o) e O
Slee¥) ey 45Y) UL RV IPR TIPS 2019-1990 (p saedt 51l JDs awld) Jall
plascal ey 2l Joll Lams S 3 solasV) sadly QU jelerl) 280kl 254 44
Bl ol Sbly plascal dwldl dxdad) ae @ dl bl plus BT e (b oy
Fly (Blbns @ mres @l 38y ol Caslall dadi 3e e Lapad sy aJshll olland]
25 Gpogadl BV NISy Ly Glsdl) Slaly ey 358 (3 oL3Y1 e deses s Jeudl o Jod
F3bed) plsnaly (3Ll sodl sl (3 Rage AT RIS Slaze Jla] U] BLOYL Gaalzll
BN ks (3 Ragly AL Slahl) (3 1S s | g apad) i) B by Al
Al Jodl amy i (3 oobadl sadly QW pladl s
T3l el Brded) (@3ladY) gedt QU jgladl (JU aladl cdelill SIS
Al

Abstract:

This research aims to measure the impact of the development of the financial
system on economic growth in Algeria compared to some developing countries
during the period between 1990-2019. This study was distinguished by taking into
account the kinetic and dynamic characteristics of financial development and
economic growth in Algeria and some developing countries, using data Panel, as it
keeps pace with the development of standard modeling using time-series data for
longitudinal data, because it has the advantage of the temporal and individual
multiplier dimensions that its data enjoy, which makes it easy to study a group of
individuals in one model, highlighting the differences between them, as well as
unobserved privacy effects. , in addition to introducing other important macro
variables in explaining economic growth, and using dynamic models and modern
estimation methods that were not used much in previous studies and important in
explaining the relationship between the development of the financial system and
economic growth in Algeria and some developing countries.

Key words: financial system, financial development, economic growth,
standard modeling, dynamic models.
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Résumé:

Cette recherche vise a mesurer lI'impact du développement du systeme
financier sur la croissance économique en Algérie par rapport a certains pays
en développement durant la période entre 1990 a 2019. Ce qui distingue cette
étude est qu'elle prend en compte le caractére dynamique du développement
financier et de la croissance économique en Algérie et dans certains pays en
développement, a travers l'utilisation des données de Panel, car elles
accompagnent le développement de la modélisation standard utilisant des
données de séries chronologiques pour les données longitudinales, car elles
ont l'avantage de la dimension multiplicatrice temporelle et individuelle que
ses données ont, qui permettent d’étudier facilement un groupe d'individus
dans un seul modele, en mettent en évidence les différences entre eux, ainsi
que les effets spécifiques invisibles, en plus d'introduire d'autres macro-
variables importantes pour expliquer la croissance économique, et d'utiliser
des modeles dynamiques et des méthodes d'estimation modernes qui n'ont pas
été beaucoup utilisé dans les études précédentes et qui sont importantes pour
expliquer la relation entre le developpement du systeme financier et la
croissance économique en Algérie et dans certains pays en déeveloppement.

Mots clés : systeme financier, développement financier, croissance
économique, modélisation standard, modeles dynamiques.
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LM2 0.515
LCD 0.416
LS 0.665
LBIPH 0.478
KMO 0.505

Xlstat2016 v, or 2 o I 1) oyl
Bl e ST e Joy L ol 7 elisy KMO= 0.505 of b5 Joad! J5s e
gyl 3 el s (3 834U

Bartlet: js1 .2
P WS L Y1 s Sl b
Ho t(pasd) ano3) ol cp b)) dorgy Y
VS
Ho o (o) ano)dl) oolpadd ( bLs)l drg
S5 35 %65 5f %01 dyginn (Stme dis Lgine Al cils Ll azed OF (o 055l i ,Las V1 ng
LU Bigian OF ) pidy hall o g Gl lpad) med ) LUV oMl OF s
ol ) el ] (S Gy Sl am o b)) g ily (gl Bgian (solas Y
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;s Wad XLstat by I
Bartlet ;L1 :03,3, Jsu!

Chi-square (Observed

value) 65.972
Chi-square (Critical value) 12.592
DF 6
p-value <0.0001
alpha 0.05

Xstat2016 roi; or 2 0 ) slas] e - el
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Obs. Obs.
with without
missing  missing Std.

Variable Observations data data Minimum Maximum  Mean  deviation
LM2 30 0 30 3.497 4.407 4.060 0.269
LCD 30 0 30 1.362 4.028 2.502 0.667
LS 30 0 30 3.279 4.044 3.679 0.237
LBIPH 30 0 30 9.979 13.088  12.042 0.922

XIstat2016 rii, or 2 0 ) slas] e el
Sl LIV 5 on pall e Y g et 5 58 e sl 5s (LS) ol
2 oyl ) caas e Jggll sl SIS e S ey (0.237) oY)
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Variables LM?2 LCD LS LBIPH
LM?2 1 0.746 0.479 0.693
LCD 0.746 1 0.269 0.267
LS 0.479 0.269 1 0.686
LBIPH 0.693 0.267 0.686 1
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F1 F2 F3 F4
Eigenvalue 2.595 0.938 0.373 0.094
Variability
(%) 64.872  23.445 9.328 2.356
Cumulative
% 64.872  88.316  97.644 100.000

Xstat2016 roi, or 2 0 ) slas] e el
29 e e L :07(.5) Jgdd

Scree plot

Eigenvalue
=
(%2}

Cumulative variability (%)

axis
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F1 F2
LM2 0.569 0.277
LCD 0.432 0.696
LS 0.468 -0.512
LBIPH 0.521 -0.420

Xstat2016 roi, or 2 0 ) slas] e el
st & Jeted) 10948y Jgudrt

F1 F2
LM2 0.916 0.268
LCD 0.696 0.674
LS 0.754 -0.496
LBIPH 0.839 -0.407
XIstat2016 roi; o2 0 ) slas] e el

191 ygoeald Al
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F1 F2
LM2 0.916 0.268
LCD 0.696 0.674
LS 0.754 -0.496
LBIPH 0.839 -0.407
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Variables (axes F1 and F2: 88.32 %)

LCD

-0.25 T LBIPH

-1 -0.75 -0.5 -0.25 0 0.25 0.5 0.75 1
F1(64.87 %)
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Observations (axes F1 and F2: 88.32 %)
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F1(64.87 %)

Xstat2016 ro, o2 p I slas] e yiaal
31,5919 O pisell bl Jeredt 119 (3 e

Biplot (axes F1 and F2: 88.32 %)
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Lm2 0.592
LCD 0.488
LS 0.604
LGDP 0.504
KMO 0.547

XIstat2016 i, o2 0 LI slas] e pbaal
Bl e RS Jo o e ol J5elis; KMO= 0.547 0f L Jad! S e
gyl 3 el s (3 834U
Bartlet: js1 2
: Je Llad XLstat =L By
Bartlet Lz :1243, Jsus-!

Chi-square (Observed value) 126.707
Chi-square (Critical value) 12.592
DF 6
p-value <0.0001
alpha 0.05

XIstat2016 roi; or 2 0 ) slas] e el
e Ju sy p-value=0.0001<alpha=0.05 a3 g 10 xS Jodl S5 s
JWLy Al Slgine o BSiie DLl Aoy &1 (6l gl Bghian e LN Bgiae (3N
el ol s} Sy colirdl Gy Bl dla OF (6 Akl o) Ly adall 203 25
oLl
gyl ) £Y1g llawgall 3
Agylalt SNy Slawgdl Jour 11308y Jgud!

Obs.
Obs. with without
missing missing Std.
Variable Observations data data Minimum Maximum Mean deviation
LM2 30 0 30 3.779 4.244 4.017 0.152
LCD 30 0 30 3.827 4.170 3.976 0.098
LS 30 0 30 2.189 3.158 2.900 0.298
LGDP 30 0 30 7.179 9.258 8.276 0.628

XIstat2016 roi; or 2 0 I slas] e el
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Variables LM2 LCD LS LBIPH

LM2 1 0.667 -0.764 0.920
LCD 0.667 1 -0.862 0.510
LS -0.764 -0.862 1 -0.736
LBIPH 0.920 0.510 -0.736 1

XIstat2016 rii; or 2 0 ) slas] e el
bl ddsdias W I e
hpaie Sy gl 3l ayleg) ooag (LM2) il s ompe D)) dlas 0T =3 ¥
oda | STOL s sy o LM2, LS o, CJis bLgyls (LBIPH ¢ LCD) au,
S 35 Jla¥l ) U e s 8 ol sy ols sl il A 0L o
eyl Gl s e (gl ISty iy dul il i 2o aad) 1S )l e 1 S
o) e e ) A ales) LI delal dagl)
SV Jaee w8 ae g g8 DUyl J LCD olgsdl 7aal 21 0Ll azleg) *
(-0.862) Joew a2 LS
Al e 3, i 0z s (LBIPH) sl oy Iy bowgze L)) dlan 0f s *
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F1 F2 F3 F4
Eigenvalue 3.235 0.593 0.138 0.034
Variability
(%) 80.884  14.834 3.439 0.842
Cumulative
% 80.884  95.718 99.158 100.000

Xstat2016 roi, o2 0 I slas] e el
yglss) 5 Jedl A :16@) Jgdd!

Scree plot
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Cumulative variability (%)
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Xstat2016 noi, or 2 0 ) slas] e el
OF ol (IS sgadt 10 3.235 (gslus Jo¥1 agldll ool OF oS5 25100 il Jgior IV e
il Sloglall 0 %080.884 Jo s F1 LW aelb¥1 2l of JW bl s
Jie (F1(F2) st 0F 6f D0 14.834 s F2 5l s Ll colaal) Jg (3 835250
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o) S5 @ AP 45173y g
F1 F2
LM2 -0.519  -0.358
LCD -0.468 0.667
LS 0520  -0.305
LBIPH -0.492  -0.578
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F1 F2
LM2 -0.934 -0.276
LCD -0.841 0.514
LS 0.935 -0.235
LBIPH -0.884 -0.445
Xlstat2016 o, o2 o I slis) e yiaald

:inﬂ‘ )}’U»U U

Lo Jo¥) sl 1S5 3 ayline oy ylas LM2 (LS LCD (LBIPH it o >
o 70884 2lisy J093.5 iy SV e g alee o LS ol W %051 ) %46 o
obly WY et Je alie LM2 bl o0 %93.4005) 5 e e LBIPH L,
oY s e bl ae J3T ay D0 84T iy S5 ) e alze LCD

o A4S Jiebosag gl et 1S5 3 9057.8 ay wales LBIPH spadl 0F LS
LUl e s alze wbl,

oo V060.7 Jis b sag gl et 1S 3 %0514 aesy oales LCD gl 0F a5 LS
Ll sl e alae wibly

o V0235 e bogag W sl [ Sas @ %30.5 ae oales LS gt oF Lads LS
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Sbly o %027.6J5 Lo gag gl sl Sz 3 %035.8 (sl LM2 5t 0f LS LS

ey Jﬁé‘ ke Bl
Lo o St S| 11943 Jgud!
F1 F2
LM2 -0.934 -0.276
LCD -0.841 0.514
LS 0.935 -0.235
LBIPH -0.884 -0.445

XIstat2016 roi; o2 0 ) slas] e el
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Variables (axes F1 and F2: 95.72 %)

CD,

-1 -0.75 -0.5 -0.25 0 0.25 0.5 0.75 1
F1(80.88 %)

Xlstat2016 o, o2 o ) slis) e phaal
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@ sy 535 3 LA g Lt Lo 21w iy 3y S e b Sl sl LST0T B
ol e Juy liay cse> LBIPH s LM2 (0 siu sy sl of s LaS dul, il
s OF (e Jag Miay (s 83 L Gew LS il odon Gy msng (598 L)l Slas
Tkl A 0LVl e ae g A U e e s ) e g i) 1S Jans
Al 358 s g 3 el
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Observations (axes F1 and F2: 95.72 %)
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-1 ® 010 ® 2006
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Biplot (axes F1 and F2: 95.72 %)
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3
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X
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<
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F1(80.88 %)

Xlstat2016 o o2 o I slis) e yiaald

Jetedl e S5 ag (i (3 Abll Slgiy Sla) B g oSl Gl K2 0]
25 Sleses sae b OF (S KA r o (@ld) ol Sl e L OF S
(el Jlg 3 daid) Slad) a2 L Beget ST el e bl Jtadl (3 Regl) s
2% 2009 > 1990 Y1 jemal) 2ndls (ol mjs 1 Olosa B dls
3 aolsy ol e bege Ualy LBIPH, LM2 wiadl Sas com colpizall 98 oz
)l s
N W7 WHIT R I |

:KMO (Kaiser Meyer Olkin) . .1

:L;-C Lt XLstat GAUJ.g be- B
KMO s :20(.5) Joud-

LM2 0.578
LCD 0.764
LS 0.062
LBIPH 0.666
KMO 0.623
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Chi-square (Observed

Bartlet: js1 .2
Z‘_gLC et XLstat GAL.JJ.} be- g

value) 136.238
Chi-square (Critical

value) 12.592
DF 6
p-value < 0.0001
alpha 0.05

Xstat2016 roi, or 2 0 ) slas] e el

e Jo sy p-value=0.0001<alpha=0.05 a3 g 107 xS Joudl J5 s

Sy il ) Slpaze Gu 8SREe Ol darg &T T iyl Bgie o LLIY) Bhghzs D)

sl el o) Sy el G bl Sla OF (of bl ol Ly pdadl a3 b5

gyt SNy Sllaw gl Jour 12248y Jgud!

RES AW
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Obs. Obs.
with without
missing missing Std.

Variable Observations data data Minimum  Maximum Mean deviation
LM2 30 0 30 3.832 4,782 4.425 0.342
LCD 30 0 30 2.618 4.270 3.757 0.478
LS 30 0 30 2.946 3.247 3.119 0.085
LBIPH 30 0 30 9.204 10.345 9.807 0.357

Xstat2016 roi, or 2 0 ) slas] e el
Sl SLEVL jon pall s OV gl st 5 52 e sl 5s (LS) o
s ol el ca s e Jap ) sl s e S ey (0.085) oY)
(0.478) 5V syt S1EAVL s Y (LCD)
S Jeted) g A1 ) (bl Yl Bgias 4

. CJUQL.J)‘EI\ :\Bjégd.ﬁ 223v§) dj.\.;-\

Variables LM2 LCD LS LBIPH

LmM2 1 0.937 0.158 0.966
LCD 0.937 1 0.057 0.902
LS 0.158 0.057 1 0.057
LBIPH 0.966 0.902 0.057 1

Xlstat2016 oo, oz o I slis) e - yiaald
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(0.902) o s ol (LCD) monedd 21 0LVl (m)ley) 5 S ) L)

i (3 ool el B 0LVl e e 555 sl edos SO0 s ks
Ayl

-9 o fekedl iy a1 o) 5

29 o o) g AN @)1 12408y J g

F1 F2 F3 F4
Eigenvalue 2.883 0.994 0.102 0.021
Variability (%) 72.087 24.839 2.539 0.536
Cumulative % 72.087 96.925 99.464 100.000
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F1 F2
LM2 0.584  0.019
LCD 0.568  -0.083
LS 0.084  0.993
LBIPH 0.574 -0.082
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F1 F2
LM2 0992  0.019
LCD 0.964  -0.083
LS 0.142  0.990
LBIPH 0975  -0.082
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F1 F2

LM2 0992  0.019

LCD 0.964  -0.083

LS 0.142  0.990

LBIPH 0.975  -0.082
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1 Variables (axes F1 and F2: 96.93 %)
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Observations (axes F1 and F2: 96.93 %)
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S0 o100t T 206983
. e 1997 o HH3°
® 1998 199
1 o 1994 © 2000
% 2 34
2 ® 1995
-4 -3 2 -1 0 1 2
F1(72.09 %)
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Biplot (axes F1 and F2: 96.93 %)
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oIS e 1999 6L6IPH
o 2995 1947 ® 2
-1 e 1901 © 2000
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-3
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F1(72.09 %)
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Z‘_gl—c et XLstat GAL.JJ.} be- o
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LM2 0.590
LCD 0.591
LS 0.530
LBIPH 0.529
KMO 0.544

Xlstat2016 v, or 2 o I 1) oyl
Bl e BUST e Ju 1 oldl ST elis; KMO-= 0.544 Of > Joad! o -
gyl 3 el s (3 834U
Bartlet: js1 2
: Je Llad XLstat =L By
Bartlet )L :30,3, Jgus!

Chi-square (Observed value) 24.754
Chi-square (Critical value) 12.592
DF 6
p-value 0.001
alpha 0.05

XIstat2016 roi; o2 0 ) slas] e el

e Ju sy p-value=0.0001<alpha=0.05 a3 g 107 xS Joadl J= s
JWLy Al Slgiie o BSiie DLl dargs &1 (6l Gyl Bghian e LN Bgiae (3N
W ) ) Sy el e Bl Sla OF o bl az il iy pdall Bedp b
bl

gyl ) £Y1g llawgdll 3

Agylalt SNy Slawgdl Jour 13108y Jgud!

Obs.
Obs. with without
missing missing Std.
Variable Observations data data Minimum Maximum Mean deviation
LM2 30 0 30 4.244 4.586 4.427 0.097
LCD 30 0 30 3.094 4.006 3.558 0.317
LS 30 0 30 0.579 2.840 2.425 0.499
LBIPH 30 0 30 7.442 10.878 9.020 0.973

Xlstat2016 o, oz o I slis) e yiaald
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Variables LM2 LCD LS LBIPH

LM2 1 0.335 0.137 -0.116
LCD 0.335 1 0.336 -0.191
LS 0.137 0.336 1 -0.701
LBIPH -0.116 -0.191 -0.701 1

XIstat2016 roi; or 2 0 ) slas] e el
roblsyYl Bghas mils S
Slprze ISy 2l AU ey sas (LM2) il o Cmge siinds b3yl Sia OF a5 ¥
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S Cne iy g JaYl R U e sl (ol wngsdy polel) el S Ol o
LLs¥l odlalal 4l 5 Layl elI3 (4 G L8] ISy 1ag cinlyll dnad daid) S RN
Lo e e i S L)
SV Jiee 0z e Corgey L L3l LCD ol el J&1 0LVl zley) *
:(0.335) Joew aus LS U2
dlal e 38 i an s ) (LBIPH) sl oy Iy (558 bl Sas 0f o =3 %
(=0.701) Jonww wis(LS) J&1 155V Juee 0z 855 S sl
o 3l a0z eV (LBIPH) sl oy (g Grns b)) s Of >3
(=0.101) Jonww wis (ol l(LCD) mgiadl A1 0LtV (zlegdy J&1 ol Jla]

REYIC R %Y UK P SR UOr-|

291 e el g &SN @t 13343 Jgur!

F1 F2 F3 F4
Eigenvalue 1.961 1.103 0.656 0.280
Variability
(%) 49.017  27.585 16.392 7.006
Cumulative
% 49.017 76.602  92.994 100.000
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F1 F2
LM2 0310  0.701
LCD 0438  0.488
LS 0617  -0.311
LBIPH -0.575 0.417

XIstat2016 roi, o2 p I slas] e yaald
s 8 Jeredl G 13543 Jgu!

F1 F2
LM2 0.434 0.736
LCD 0.614 0.513
LS 0.864 -0.326
LBIPH -0.805 0.438

Xstat2016 noy, 2 r I slas] et yiaal
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F1 F2

LM2 0434  0.736

LCD 0.614  0.513

LS 0.864  -0.326

LBIPH -0.805  0.438

XIstat2016 roi; o2 0 ) slas] e el
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Observations (axes F1 and F2: 76.60 %)
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v . ® 2013 e 2011 o %1
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Biplot (axes F1 and F2: 76.60 %)
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LM2 0.448
LCD 0.555
LS 0.326
LBIPH 0.886
KMO 0.536

XIstat2016 i, o2 o LI slis] e el
Bl e RS e o L ol SIS, KMO-= 0.536 of L>3 Jeadt M= e
gyl 5l s (3 53551
Bartlet: 1 2
: Je Llad XLstat =L By
Bartlet L1 :38,3, Jsu!

Chi-square (Observed value) 133.063
Chi-square (Critical value) 12.592
DF 6
p-value <0.0001
alpha 0.05

XIstat2016 rii, or 2 0 ) slas] e el
e Jo ey p-value=0.0001<alpha=0.05 a3 g 107 xS Joudl S5 s
JWLy Al Slgkne o 8Siie DLl dargs &1 (6l Gyl Bghian e LN Bgiae (3N
W ) ] Sy el Bl Sla OF of bl ao il iy pdall Bedp b
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gyl OB 21y Ollawgd) 3
- Agylalt SN Slawgdl Jour 13908y Jgud!

Obs.
Obs. with without
missing missing Std.
Variable Observations data data Minimum Maximum Mean deviation
LM2 30 0 30 3.752 4.314 3.953 0.175
LCD 30 0 30 2.780 4.062 3.450 0.376
LS 30 0 30 3.087 4.015 3.606 0.265
LBIPH 30 0 30 10.209 11.458 10.789 0.478

Xlstat2016 oo, oz o I slis) e - jiaald
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Variables LM2 LCD LS LBIPH

LM2 1 0.895 0.136 0.701
LCD 0.895 1 0.520 0.864
LS 0.136 0.520 1 0.651
LBIPH 0.701 0.864 0.651 1

XIstat2016 roi; or 2 0 ) slas] e el

rolblgy ) Bgduae mils S

Bl e cppitny i) 2SI x e sag (LM2) jadll Gy Cmsey (58 b)) Sl OF LU ¥
Ol sl IS0L &5 ey « LM2y LBIPH ¢ Cargey n LU (LBIPH « LCD)
S Gene Sy g QW) 8 W e sl el gy elsll sl s 0Ll
LoV odalak dargl) LaY) G s G (8] K0 g iyl B 20 STl anle )
Lo e e i S L)

SV Juee w8y e Corges bwgze Ll 4 LCD ol 7ol J&) 0LVl zley) *
:(0.520) Joew a2 LS U2

At e 34 s 85 ) (LBIPH) sl oy comgey owvgze DLyl sliin OF oS *
(0.651) Joew asy(LS) J&1 15591 Jams 22y ) U

Aol e 3-8 ol e g D (LBIPH) josld oy ompng (555 bLgyl Slan OF o= ¥
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-9 e el Cndg gl @ 1
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F1 F2 F3 F4
Eigenvalue 2.944 0.903 0.133 0.020
Variability
(%) 73.596  22.577 3.332 0.495
Cumulative
% 73.596 96.173  99.505 100.000

XIstat2016 roi, or 2 0 ) slas] e el
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Scree plot
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Jie (F1(F2) s 0F o (Y0 22.577 Jras F2 g o) Wl colaall Jgior (3 350500
Jewi Wl (6T (DLl Bloed Bisly 3900 slas 2315 idling §lat s a9 096,173 2
o 93 Ay bty dalaze plas e olpad)

Ol pisall ) Jsed) 5
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F1 F2
LM2 0.486 -0.567
LCD 0.568 -0.157
LS 0.370 0.799
LBIPH 0.552 0.124

Xstat2016 ro, o2 p I slas] e yaald
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F1 F2
LM2 0.834 -0.539
LCD 0.974 -0.149
LS 0.636 0.760
LBIPH 0.946 0.118
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o V8.3 Jie Lo say gl et (e 3 %08.3 aey sl LCD gt oF Lt L
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alee wbly e 2019 Jac Lo sag gl ot 1S5 3 01,9 (alsLM2 5y OF L LS
St e
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F1 F2

LM2 0.834 -0.539

LCD 0.974 -0.149

LS 0.636 0.760

LBIPH 0.946 0.118
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Sl il ) Jaradt 129 43, (Sl

Variables (axes F1 and F2: 96.17 %)
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Observations (axes F1 and F2: 96.17 %)

© «209806 % 28681
9526 2009 2012

Te 2004
[ )
2000 o o0 ® 20102013

o1
0 4'_9‘29'7_'—2050 t o 2014
o Poo?32 5959%%5 o 1999° 200 ® 2009

4 | @ 1991

F2(22.58 %)

1 ® 2018
® 1998 o %Y
2 . ®R16 |
-3 -2 -1 0 1 2 3
F1(73.60 %)
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Biplot (axes F1 and F2: 96.17 %)
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LM2 0.179
LCD 0.565
LS 0.439
LBIPH 0.505
KMO 0.501

Xlstat2016 v, or 2 o I 1) oyl
Tl o HUS e Ju L oladl ST elS, KMO-= 0.501 of >3 Joadt M= e

gyl 5l s (3 53551

Bartlet: i1 2

;s Wad XLstat by s e

Bartlet )l :47 3, Jsu-!

Chi-square (Observed value) 63.824
Chi-square (Critical value) 12.592
DF 6
p-value <0.0001
alpha 0.05

XIstat2016 rii, o2 0 ) slas] e el

e Jo ey p-value=0.0001<alpha=0.05 a3 g 107 xS Joidl S5 s

JWby canlull Olpane (p SREe Ol Ay o L“gT Bdoll Bbgine oo LLIY) dbgdne DS
Sl sl o) Sy el o byl Sl OF oF dbad) 4ol Ly adal) G203 b
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Obs.
Obs. with without
missing missing Std.
Variable Observations data data Minimum  Maximum Mean deviation
LM2 30 0 30 4.165 4.942 4.796 0.182
LCD 30 0 30 4.240 5.043 4.739 0.169
LS 30 0 30 3.352 3.885 3.660 0.138
LBIPH 30 0 30 8.796 10.766 9.883 0.594

Xstat2016 noi; oz 0 I slas] e el
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Variables LM2 LCD LS LBIPH

LM2 1 0.734 0.219 0.623
LCD 0.734 1 0.282 0.231
LS 0.219 0.282 1 -0.434
LBIPH 0.623 0.231 -0.434 1

XIstat2016 roi; or 2 0 ) slas] e el
roblsyYl Bghas mils S
Bl e cppitny i) 2SI x e sag (LM2) il Gy Cmsey (58 b)) Al OF L ¥
Ol sl IS0L &5 wiiy « LM2y LBIPH ¢ Cargey Cni LUl (LBIPH « LCD)
S Gene Sy g QW) 8 W e sl el gy elsll sl s 0Ll
LLs¥l odlalal 4l Layl elId o G (Ul iy Mg iyl el 21 S RN
Lo e e i S L)
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F1 F2 F3 F4
Eigenvalue 2.092 1.432 0.399 0.078
Variability (%) 52.301 35.791 9.968 1.940
Cumulative % 52.301 88.092 98.060 100.000
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Scree plot
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F1 F2
LMm2 0.669  0.044
LCD 0573 0277
LS 0.097  0.774
LBIPH 0.464 -0.567

Xstat2016 ro, o2 p I slas] e yaal
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F1 F2
LM2 0.967 0.052
LCD 0.828 0.331
LS 0.141 0.926
LBIPH 0.671 -0.679
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F1 F2
LM2 0.967 0.052
LCD 0828  0.331
LS 0.141  0.926
LBIPH 0.671 -0.679
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Observations (axes F1 and F2: 88.09 %)
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:KMO (Kaiser Meyer Olkin) iz .1
Z‘_gl—c et XLstat GAL.JJ.} be- o
KMO a5 :55<.3, Jgdd!

LM2 0.730
LCD 0.331
LS 0.500
LBIPH 0.554
KMO 0.534

Xlstat2016 v, or 2 o I 1) oyl

Bl amm BUST e Ju B oladl 7 elis; KMO= 0,534 0f LS Joadkt s e

EWPYRUURJN USRIy B YR (L
Bartlet: js1 .2
;s Wad XLstat by I
Bartlet )L :5643, Jgus!

Chi-square (Observed

value) 46.514
Chi-square (Critical value) 12.592
DF 6
p-value <0.0001
alpha 0.05

Xstat2016 roi; or 2 0 ) slas] e el

e Jo sy p-value=0.0001<alpha=0.05 a3 g 107 xS Joidl S5 s

L}Lﬂbj diol, Il Ol e G S REe oLl Ao & L"gt cs.b-jﬂ Lyias -5 LY Bodzs s
sl el o) Sy el G bla)l Sla OF (6f bl ol Ly pdall 03 b5
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Obs.
Obs. with without
missing missing Std.
Variable Observations data data Minimum Maximum Mean deviation
LM2 30 0 30 3.584 4.092 3.784 0.141
LCD 30 0 30 2.899 4.108 3.474 0.369
LS 30 0 30 2.968 3.570 3.398 0.136
LBIPH 30 0 30 13.891 17.885 16.155 1.292
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Variables LM2 LCD LS LBIPH
LM2 1 0.183 -0.607 -0.647
LCD 0.183 1 0.186 -0.525
LS -0.607 0.186 1 0.466
LBIPH -0.647 -0.525 0.466 1

Xstat2016 roi, or 2 0 ) slas] e el
r by Y B ghezs il JMS (e
Byl e ey A ST sl sag (LIM2) st oy LIl (558 DLyl s OF a5 ¥
IM2, LCD (g rgey cim L)y (LBIPH ¢ LS)
DYl i wni ) me Corgny Lo Lol & LCD plsll 7ol J) 0Ll e ™
(0.183) fonw a5 LS U
il e 3 s e s ) (LBIPH) joidll oy gy osze Byl s OF Lo a3 ®
(0.525) Joeww asy(LS) J&1 1591 Jams 2,20y ) Ul
ALt e 3,8 ol aye s ) (LBIPH) poadl) s (g bosze LU Alin Of L= ¥
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9! o el iy At o0l

291 e el Gy 51N @l 15943 Jgud!

F1 F2 F3 F4
Eigenvalue 2.236 1.246 0.320 0.198
Variability (%) 55.903 31.144 7.994 4.959
Cumulative % 55.903 87.048 95.041  100.000
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F1 F2
Lm2 -0.586 -0.158
LCD -0.271 0.788
LS 0.473 0.548
LBIPH 0.600 -0.230
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F1 F2
LM2 -0.876 -0.176
LCD -0.405 0.880
LS 0.707 0.612
LBIPH 0.897 -0.257
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Dependent Variable: LPIBH

Method: Panel Least Squares

Date: 01/11/22 Time: 15:46

Sample: 1990 2019

Periods included: 30

Cross-sections included: 9

Total panel (balanced) ocbservations: 270

WVariable Coefficient Std. Error t-Statistic Prob.

Lm2 0.087446 0.021861 4.000125 0.0001

LCD 0.939566 0.026563 3537083 0.0000

LS -0.406758 0.073153  -5.560373 0.0000

LG 0.080173 0.036203 2214533 0.0276

C 2.099123 0.154T757 13.566399 0.0000

R-squared 0918268 Mean dependent var 8 639426

Adjusted R-squared 0917034 S.D. dependent var 1.052707

S.E. of regression 0.303219 Akaike info criterion 0.469622

Sum squared resid 24 36457 Schwarz criterion 0.536260

Log likelihood -58.39900 Hannan-Quinn criter. 0.496381

F-statistic 7443272  Durbin-Watson stat 0.173679
Prob(F-statistic) 0.000000

Eviews 11 b, oz o I slie] o aall
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Dependent Variable: LPIBH
Method: Panel Least Squares
Date: 01/11/22 Time: 15:46

Sample: 1990 2019
Periods included: 30

Cross-sections included: 9
Total panel (balanced) observations: 270

:cg\)\ J..a.é.\\

Wariable Coefficient Std. Error t-Statistic Frob.
LM2 -0.036343 0.009865 -3.683861 0.0003
LCD 0.361297 0.036293 9. 954970 0.0000
LS 0.292223 0.043507 6716713 0.0000
LG -0.066860 0.018949 -3.528360 0.0005
C 5.719564 0.230388 24 82580 0.0000
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.990315 Mean dependent var 8639426
Adjusted R-squared 0.989863 5.0. dependent var 1.052707
S.E. of regression 0.105991 Akaike info criterion -1.603980
Sum squared resid 2887147 Schwarz criterion -1.430722
Log likelihood 229 5373 Hannan-Quinn criter. -1.534407
F-statistic 2189896 Durbin-Watson stat 0.447849
Prob(F-statistic) 0.000000

slde] e 1 ybeald

(Sgiall Y m3ed pus 166 4By Jgud

Dependent Variable: LPIBH
Method: Panel EGLS (Cross-section random effects)
Date: 01/11/22 Time: 15:46

Sample: 1990 2019
Periods included: 30

Cross-sections included: 9
Total panel (balanced) observations: 270
Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
Lm2 -0.026510 0.009722 -2.726844 0.0068
LCD 0.432421 0.034216 12.63798 0.0000
LS 0.226207 0.042060 5.378131 0.0000
LG -0.055961 0.018822 -2.973182 0.0032
C 5270135 0.238705 22.07802 0.0000
Effects Specification
S.D. Rho
Cross-section random 0.296488 0.8867
Idiosyncratic random 0. 105991 01133
Weighted Statistics
R-squared 0785460 Mean dependent var 0.562681
Adjusted R-squared 0782221 S.D. dependent var 0.241264
S.E. of regression 0112590 Sum squared resid 3.359288
F-statistic 242 5498 Durbin-Watson stat 0.402157
Prob(F-statistic) 0000000
Unweighted Statistics
R-squared 0652533 Mean dependent var 8639426
Sum squared resid 103.5811 Durbin-Watson stat 0.013043
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@3LaBY) gadt Jo St alladl yolas JY ddladt Lyl e Jaadll

C:}«J\ ‘;3 83,8 JJT S99 3.3.:&.01 a1 Gk
ool Jo s 0y auhlll e Sl ad (633 ) 392 BSG L) Lo Lew 20l 3
Al sgmy pae o (IS olndl 2358 2eW5 pall Bz b 00 G 2 g e s

f o a1 s a5laly cwg,ull dnall (3 53

(R?mnc —R?*mc) /(N —1) .o GIVES
(A—R?wnc)/(NT =N —K)

(Zdjs 09 sin LI L3) A\Jf)[\ e J,J; ‘N

F(N—-1, NT-N-K) =

(i 30 oda Ll (3) awlyild a ikl aaad) aludod) Jobo o T
(4 ods Wl 3) 239l @ 2 ol sue K
T3 s A ads @ el 2o b ol ddll Zisal) Caelall basdl beles g R
(RPMC=0.91) JSI _itndl z35% 5T i 0,
AU ods 3 S 2o i) b (3 (6l Lk il Z3sedl Caeliall i) Lol 26 R’vnc
(R’ MNC=0.99) o) 53 73,4 sily

iyl Ul Fo = 23898 L6 dpudl o8 adlany ded W an LV M s sy

sy %05 ppime Ssimsy agtall Bz il (235 wley F(08 ) 257) =1.93 i), uas ayus
Vil dne UL es 63 1 s Of
S deg Wi Lt 18

Jlaminl Mg SV Gy oty 2585 Cgn 2,800 SV gy 0 sy 0 sl sz e
(Hyeadd Y ot Y 2358 e Sl ) e (Hausman Test) egn Lo



@3LaBY) gadt Jo St alladl yolas JY ddladt Lyl e Jaadll

(Hausman Test) jesa jlas) in 167 3y Jsud

Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Test Summary Chi-5g. Statistic  Chi-5g.df.  Prob.

Cross-section random 38.027667 4 0.0000
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Panel unit root test: Summary

Series: LPIBH

Date: 01/11/22 Time: 16:00

Sample: 1990 2019

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

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

Cross-

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

Levin, Lin & Chu t* 056317  0.7133 9 252
Breitung t-stat 0.11388 0.5453 9 243
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.01503 01550 g 2b2
ADF - Fisher Chi-square 254088 01141 9 252
FP - Fisher Chi-square 38.8632  0.0030 9 261

** 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(LFIBH)

Date: 01/11/22 Time: 16:00

Sample: 1990 2019

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

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

Cross-

Method Statistic Prob.*™ sections Obs
MNull- Unit root (assumes common unit root process)

Levin, Lin & Chu t* -7.11454 0.0000 9 243
Breitung t-stat -3.85455 0.0001 9 234
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat  -7.79158 0.0000 9 243
ADF - Fisher Chi-square 87.1249 0.0000 g 243
PP - Fisher Chi-square 408127 0.0000 9 252

** 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: Summarry

Series: LM2

Date: 01/11/22 Time: 16:05

Sample: 1990 2019

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

MNewey-WWest automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob.*™ sections Obs
MNull- Unit root {(assumes common unit root process)

Levin, Lin & Chu t* 0.94583 0.8279 9 252
Breitung t-stat 0. 40613 06577 9 243
MNull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.48939 0.0682 9 252
ADF - Fisher Chi-square 33.3098 0.0153 9 252
PP - Fisher Chi-square 80.1045 00000 9 261

** 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(LM2)

Date: 01/11/22 Time: 16:00

Sample: 1990 2019

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

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

Cross-

Method Statistic Prob.** sections Obs
Mull: Unit root {assumes common unit root process)

Levin, Lin & Chu t* -9.84794 0.0000 9 243
Breitung t-stat -1.85647 00317 9 234
Mull: Unit root {(assumes individual unit root process)

Im, Pesaran and Shin W-stat -11.8245 00000 9 243
ADF - Fisher Chi-square 207753 00000 9 243
PP - Fisher Chi-square 51.3725 00000 9 252

** 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: LCD

Date: 01/11/22 Time: 16:05

Sample: 1990 2019

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

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

Cross-

Method Statistic Prob.** sections Cbs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -0.10667 0.4575 9 252
Breitung t-stat 234770 0.9906 9 243
MNull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin VW-stat 227456 0.9885 9 252
ADF - Fisher Chi-square 5.58960 09976 9 252
PP - Fisher Chi-square 11.7863 0.8581 9 261

** 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(LCD)

Date: 01/11/22 Time: 16:05

Sample: 1990 2019

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 1

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

Cross-

Method Statistic Prob.** sections Obs
Mull: Unit root {assumes common unit root process)

Levin, Lin & Chu t* -6.58094 0.0000 9 243
Breitung t-stat -4 68557 00000 9 234
MNull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -7.23838 00000 9 243
ADF - Fisher Chi-square 80.7256 0.0000 2] 243
PP - Fisher Chi-square 318.454 0.0000 9 252

** 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: LG

Date: 01/11/22 Time: 16:06

Sample: 1990 2019

Exogenous varniables: Individual effects, individual linear trends

User-specified lags: 1

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

Cross-

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

Levin, Lin & Chu t* -0.64299 02601 9 252
Breitung t-stat 2. 02540 09786 9 243
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 121279 0. 8874 9 252
ADF - Fisher Chi-square 156270 0.6186 9 252
PP - Fisher Chi-square 24 2568 01468 9 261

** 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(LG)

Date: 01/11/22 Time: 16:06

Sample: 1990 2019

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

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

Cross-

Method Statistic Prob.** sections Obs
Mull: Unit root {(assumes common unit root process)

Levin, Lin & Chu t* -4 20105 0.0000 9 243
Breitung t-stat -3.21272 00007 9 234
Mull: Unit root {(assumes individual unit root process)

Im, Pesaran and Shin W-stat -8.09686 00000 9 243
ADF - Fisher Chi-square 92.7184 0.0000 9 243
PP - Fisher Chi-square 558.7M1 0.0000 9 252

** 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: LS
Date: 01/11/22 Time: 16:10
Sample: 1990 2019
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Mewey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Mull: Unit root (assumes common unit root process)
Lewin, Lin & Chu t* 3.54969 0.9998 9 252
Breitung t-stat 2. 71701 0.9967 9 243
Mull: Unit root {(assumes individual unit root process)
Im, Pesaran and Shin W-stat 1.14906 0.8747 9 252
ADF - Fisher Chi-square 11.9755 0.8485 9 252
PP - Fisher Chi-square 13.8678 0.7377 9 261

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

Series: D(LS)

Date: 01/11/22 Time: 16:13

Sample: 1990 2019

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

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

Cross-

Method Statistic  Prob**  sections Obs
MNull: Unit root {(assumes common unit root process)

Levin, Lin & Chu t* 653233 00000 g 243
Breitung t-stat -6.69446 0.0000 8 234
Mull: Unit root {assumes individual unit root process)

Im, Pesaran and Shin W-stat  -5.31131 00000 g 243
ADF - Fisher Chi-square 589078 00000 9 243
PP - Fisher Chi-square 172773 0.0000 9 252

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

Series: LPIBH LM2 LCD LS LG

Date: 01/11/22 Time: 1637

Sample: 1990 2019

Included observations: 270

Cross-sections included: 9

Mull Hypothesis: Mo cointegration

Trend assumption: Deterministic intercept and trend
User-specified lag length: 1

Mewey-West automatic bandwidith selection and Bartlett kernel

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

Weighted
Statistic Frob. Statistic Frob.
Panel v-Statistic 19.34942 O 0000 2624165 00043
Panel rho-Statistic -8.202318 Q0000 -2 473646 00067
Panel PP-Statistic -12_ 14045 Q0000 -F 991398 00000
Panel ADF-Statistic -2 371005 00089 -1.140899 01270

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

Statistic FProb.
Group rho-Statistic -1.475683 Q.07 00
Group PP-Statistic -7 992375 O 0000
Group ADF-Statistic -1.345773 00892
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Dependent Variable: LFIBH1
Method: Panel Fully Modified Least Squares (FMOLS)
Date: 01/11/22 Time: 17:03
Sample (adjusted): 1992 2019
Periods included: 28
Cross-sections included: 9
Total panel (balanced) observations: 252
Panel method: Pooled estimation
Cointegrating equation deterministics: C
Additional regressor deterministics: @ TREND DLM2 DLCD DLS DLG
Coefficient covariance computed using default method
Long-run covariance estimates (Bartlett kernel, Newey-West fixed

bandwidth)
Variable Coefficient Std. Error t-Statistic Prob.

LM2 0123343 0.038102 3237153 0.0014

LCD 0689454 0.054103 1274344 0.0000

LS 0175477 0.067569 2587018 0.0100

LG -0.094965 0.018946 -5.012336 0.0000
R-squared 0986888 Mean dependent var 8.609784
Adjusted R-squared 0886228 S.D.dependent var 1.041197
S.E. of regression 0122182 Sum squared resid 3.567919
Long-run variance 0036329
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