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Abstract

This study aims to measure the impact of information and communication technology
infrastructure on the economic growth of a sample of North African countries for the period
(2007-2020) using Panel Data models. To achieve this goal, 10 infrastructure indicators were
used as independent variables (fixed telephone subscriptions per 100 inhabitants ( Fts ), Mobile
cellular telephone subscriptions per 100 inhabitants ( Mcts ), Fixed broadband Internet
subscriptions per 100 inhabitants ( Fbis ), active mobile broadband subscriptions per 100
inhabitants ( Ambs), International Internet bandwidth per inhabitant (bits/second/inhabitant) (lib)
, percentage of population covered by at least 4G mobile network ( Ppcl4Gmn), fixed broadband
internet prices per month ( Fbipm), Mobile cellular telephone prepaid prices per month
(Mctppm) , Mobile broadband Internet prices per month ( Mbipm), TV broadcasting subscriptions
per 100 inhabitants (TVbs)) and GDP per capita (Gdppc) as a dependent variable. The results
of the study showed that the estimation by dynamic single equations (causality DH) in the
framework of dynamic analysis is the most appropriate among the rest of the other methods
(PARDL, IV, POOLED FMOLS, POOLED DOLS...). And that the increase in the logarithms of
each of active mobile broadband subscriptions, Mobile cellular telephone prepaid prices per
month and TV broadcasting subscriptions, leads to an increase in the GDP per capita in all the
countries under study, and vice versa, which means that there is a mutual effect. Also, the increase
in the logarithm of fixed broadband internet prices per month, leads to the increase in the
logarithm of GDP per capita, in all selected countries while the opposite is not true in all
countries.

Keywords: ICT infrastructure, economic growth, panel models, North African countries.



Résumé

Cette étude vise a mesurer I'impact des infrastructures des technologies de I'information et
de la communication sur la croissance economique d'un échantillon de pays d'Afrique du Nord
pour la période (2007-2020) a l'aide de modeles de données de panel. Pour atteindre cet objectif,
10 indicateurs d'infrastructure ont été utilisés comme variables indépendantes (abonnements au
téléphone fixe pour 100 habitants ( Atf ), abonnements au téléphone cellulaire mobile pour 100
habitants ( Atcm), abonnements a I'Internet haut débit fixe pour 100 habitants ( Aihdf ), abonnements

actifs au haut debit mobile pour 100 habitants ( Aahdm), Bande passante Internet internationale par
habitant (bits/seconde/habitant) ( Bpii), pourcentage de la population couverte par au moins un
réseau mobile 4G (ppemmuc ), prix de l'internet haut débit fixe par mois (Pihdfpm), prix de la
téléphonie mobile prépayée par mois ( Ptmppm), prix de l'internet haut débit mobile par mois
(Pihdmpm), Abonnements a la télédiffusion pour 100 habitants ( At)) et le Produit intérieur brut
par habitant (Pibph) comme variable dépendante. Les résultats de I'étude ont également montré
que l'estimation par équations simples dynamiques (DH causale) dans le cadre de I'analyse
dynamique est la plus appropriée parmi le reste des autres méthodes (PARDL, 1V, POOLED
FMOLS, POOLED DOLS...). Et que l'augmentation des logarithmes de chacun des abonnements
actifs au haut débit mobile, prix de la téléphonie mobile prépayée par mois, Abonnements a la
télédiffusion, entraine une augmentation du PIB par habitant dans tous les pays étudiés, et
inversement, ce qui signifie qu’il y a un effet mutuel. En outre, I'augmentation du logarithme des
prix de l'internet haut débit fixe par mois entraine l'augmentation du logarithme du PIB par
habitant, dans tous les pays sélectionnés, alors que I'inverse n'est pas vrai dans tous les pays.

Mots clés : infrastructure TIC, croissance économique, modeles de panel, pays d'Afrique du Nord.
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L1TU Publications, Handbook for the Collection of Administrative Data on Telecommunications/ICT, 2020 edition, p
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infrastructure and economic growth: A causality evinced by cross-country panel data, op-cit, 2018, p 93.
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1 Johnson, Olawale D, Information and communication technologies adoption and inclusive growth: the ICT-inclusive

growth pyramid approach, College Of Business And Social Sciences, Covenant University, Ota, Ogun State, Nigeria,
2016, pp 46-48.
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3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Local fixed line services, op-cit, on 12/01/2021,
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4ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Access to network for fixed, op-cit, on
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2 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Local fixed line services, op-cit, on 12/01/2021,
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3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Local fixed line services, op-cit, on 12/02/2021,
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4ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Access to network for fixed, op-cit, on
12/02/2021, at 12:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, It was downloaded from the
following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/02/2021, at 15:00.

Z|ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Monthly subscription fee for mobile, It
was downloaded from the following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/02/2021, at 15:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, op-cit, on 12/03/2021, at 15:00.
Z|ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Monthly subscription fee for mobile,
op-cit, on 12/03/2021, at 15:00.
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SITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Monthly subscription fee for mobile,
op-cit, on 12/04/2021, at 17:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, op-cit, on 12/04/2021, at 17:00.
Z|ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Monthly subscription fee for mobile,
op-cit, on 12/04/2021, at 17:00.
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41TUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, op-cit, on 12/05/2021, at 19:00.
SITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Monthly subscription fee for mobile,
op-cit, on 12/05/2021, at, 19:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, op-cit, on 12/06/2021, at 21:00.
Z|ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Monthly subscription fee for mobile,
op-cit, on 12/06/2021, at 21:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Fixed wireless broadband, It was downloaded
from the following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/07/2021, at 23:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Retail fixed broadband services - price control and regulation applied,
It was downloaded from the following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/08/2021, at 10:00.

2 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Fixed wireless broadband, op-cit, on 12/08/2021,
at 10:00.

3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Retail fixed broadband services - price control and regulation applied,
op-cit, on 12/08/2021, at 10:00.

4ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Fixed wireless broadband, op-cit, on
12/09/2021, at 11:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Retail fixed broadband services - price control and regulation applied,
op-cit, on 12/09/2021, at 11:00.

2 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Fixed wireless broadband, op-cit.
$ITUICT-Eye, ICT DATA PORTAL, Indicators: Retail fixed broadband services - price control and regulation applied,
op-cit.

4ITUICT-Eye, ICT DATA PORTAL, Indicators: Retail fixed broadband services - price control and regulation applied,
op-cit, on 12/10/2021, at 12:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Fixed wireless broadband, op-cit, on 12/10/2021.
Z|ITUICT-Eye, ICT DATA PORTAL, Indicators: Retail fixed broadband services - price control and regulation applied,
op-cit, on 12/10/2021, at 12:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile broadband, It was downloaded from the
following link:https://www.itu.int/net4/itu-d/icteye#/query, on 12/11/2021, at 10:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Retail mobile broadband services -price control and regulation applied,
It was downloaded from the following link:https://www.itu.int/net4/itu-d/icteye#/query, on 12/11/2021, at 10:00.

2 |TUICT-Eye, ICT DATA PORTAL, Indicators: Retail mobile broadband services -price control and regulation applied,
op-cit, on 12/12/2021, at 14:00.

3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile broadband, op-cit, on 12/12/2021, at 14:00.
4ITUICT-Eye, ICT DATA PORTAL, Indicators: Retail mobile broadband services -price control and regulation applied,
op-cit, on 12/12/2021, at 14:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile broadband, op-cit, on 12/13/2021, at
15:00.

2 |TUICT-Eye, ICT DATA PORTAL, Indicators: Retail mobile broadband services -price control and regulation applied,
op-cit, on 12/13/2021, at 15:00.

3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile broadband, op-cit, on 12/13/2021, at 15:00.
4ITUICT-Eye, ICT DATA PORTAL, Indicators: Retail mobile broadband services -price control and regulation applied,
op-cit, on 12/13/2021, at 15:00.

SITUICT-Eye, ICT DATA PORTAL, Indicators: Retail mobile broadband services -price control and regulation applied,
op-cit, on 12/13/2021, at 15:00.
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L ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: International fixed long distance It was
downloaded from the following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/14/2021, at, 18:00.

2 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: International fixed long distance op-cit, on
12/15/2021, at, 21:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: International fixed long distance op-cit, on
12/15/2021, at, 21:00.
2 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: International fixed long distance op-cit, on
12/16/2021, at, 20:00.
3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: International fixed long distance, op-cit, on
12/16/2021, at 20:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: International fixed long distance op-cit, on
12/16/2021, at 20:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: IMT (3G, 4G, etc.), It was downloaded from
the following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/17/2021, at 20:00.
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3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: IMT (3G, 4G, etc.), op-Cit.

4ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: IMT (3G, 4G, etc.), op-Cit.
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LITUICT-Eye, ICT DATAPORTAL, Indicators: Price regulation retail services: Internet access fixed, It was downloaded
from the following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/20/2021, at, 18:00.

Z|TUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Internet services, It was downloaded from the
following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/20/2021, at, 18:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Internet services, op-cit, on 12/20/2021, at, 18:00.
2 |ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Internet access fixed, op-cit, on
12/21/2021, at, 15:00.

3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Internet access fixed, op-cit.
41TUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Internet services, op-cit, on 12/21/2021, at, 15:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Internet services, op-cit, on 12/22/2021, at,
09:00.

2 |ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Internet access fixed, op-cit, on
12/22/2021, at, 09:00.

3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Internet access fixed, op-cit.
41TUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Internet services, op-cit, on 12/23/2021, at
19:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Internet access fixed, op-cit, on
12/23/2021, at 19:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Mobile Internet access and data
services, It was downloaded from the following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/24/2021, at
21:00.

Z|TUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, It was downloaded from the
following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/24/2021, at, 21:00.

3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Mobile Internet access and data
services, op-cit, on 12/25/2021, at 14:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, op-cit, on 12/25/2021, at 14:00.
2 |ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, op-cit, on 12/25/2021, at 14:00.
3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Mobile Internet access and data
services, op-cit, on 12/26/2021, at 11:00.

4ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Mobile Internet access and data
services, op-cit.

S ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular op-cit, on 12/26/2021, at 11:00.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, op-cit, on 12/27/2021, at 17:00.
2 ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Mobile Internet access and data
services, op-cit, on 12/27/2021, at 17:00.

3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, op-cit.

4 ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Mobile Internet access and data
services, op-cit.
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LITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Fixed Satellite Services (FSS), and Indicators:
Level of competition: Cable TV, It was downloaded from the following link: https://www.itu.int/net4/itu-d/icteye#/query,
on 12/28/2021, at 19:00.

2 |ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: IPTV, And Indicators: Regulating the
prices of retail services: terrestrial television, And Indicators: Price regulation retail services: Satellite TV, And Indicators:
Price regulation retail services: Cable TV, It was downloaded from the following link: https://www.itu.int/net4/itu-
d/icteye#/query, on 12/28/2021, at 19:00.

-Gl gae (Global Data Lab) allal) @bl jide jaae ) ol '
3 ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: IPTV, And Indicators: Regulating the
prices of retail services: terrestrial television, And Indicators: Price regulation retail services: Satellite TV, And Indicators:
Price regulation retail services: Cable TV, op-cit, on 12/29/2021, at 22:00.
4ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Fixed Satellite Services (FSS), and Indicators:
Level of competition: Cable TV, op-cit, on 12/29/2021, at 22:00.
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! Panchanan Das, op-cit, p 503.
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1Yves Croissant and Giovanni Millo, Panel Data Econometrics with R, John Wiley & Sons Ltd, 2019, p 206.
2 Badi H. Baltagi, Econometric Analysis of Panel Data, op-cit, pp 247-248.
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! Laura Barbieri, Panel Unit Root Tests Under Cross-Sectional Dependence: An Overview, Piacenza, Italy,
Journal of Statistics: Advances in Theory and Applications, 2009, pp 141-144.
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! Laura Barbieri, op-cit, pp 122-125.
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! Yiannis Karavias and Elias Tzavalis, generalized Fixed-T Panel Unit Root Tests Allowing for Structural
Breaks, The Granger Centre for Time Series Econometrics, 2012, pp 1,14.
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! Dimitrios Asteriou and Stephen G. Hall, Applied Econometrics, published by PALGRAVE MACMILLAN, USA,
2007, pp 371-373.
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! Dimitrios Asteriou and Stephen G. Hall, op-cit, pp 373-375.
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! Badi H. Baltagi, The Oxford handbook of panel data, op-cit, pp 66-67.
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3 Arnaud Martin, L'analyse de données, Polycopié de cours ENSIETA, 2004, p 23.
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aZiYa
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plly ecullalin)¥) ddghiang cdyylinall Sli)atYly Glawgiall Je Jpasll (Xistat2022 galin Jleaiub
)l 558 DA ALYy il Sbal) Jially ccllals V) 8550 8 Slall Jially cagaadl Gacss 43130
OS5 e =S e IS 5Laak 2Ll o ((PCA) dasliad) ilisSally Jolatll cilghad Gk L
CHLEAY) s3a i (i (02-04) o) Jeaally - Slas¥) Jalaill Ayl die Jo Jal (ge culijly
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Clijlg Gaslgl— jla— S HLas) S @il (02-04) A8 Jgaad)

The tests Calculated test values
Kaiser-Meyer-Olkin measure of sampling adequacy 0,752
Bartlett's sphericity test Chi-square (Observed value) 584,388
Chi-square (Critical value) 73,311
DF 55
p-value (Two-tailed) <0,0001
alpha 0,05

(01) iy Galdll & daia sally XIstat2022 galin Cilajie o slaie¥l calllall dlae) (o jacadl

s Laws gdipe Sl lem 538 T diall 38y Jlaa of JaaD5 (02-04) o8y Jsaall Pa e
duhall de Jod Ao Ju L ldag (0<KMO <) 2aldlls jaall (u jeass 925 «(KMO=0,752) 0¢752
Al e jil) (389 a5 i)l HLad) il Ll L Slas) Jlaal

H, : p—value(alpha<lsiadl o dall ge | S BEa) Calis, Jals ) as 50 Y
{ H, : p —value)alphaiall (e | S EEA) CGalisy ol paiall Gga JIY) e aal y bl ) aa 5

Aginall (s5ina o 8 (P,,,,(0,0001 ) Jlisdl dnjall el el lgdde Jamniall il B (e
il Ayl Jlaxiad ia Lee cpaiall G s dalsy) angy (6 H AL daajil) Jo 2 diag %5
lglshad (Bakaiy U eans Lo 2y cbpurial (i Bpmall i) ala 8 8yiina a4l Al LSl
Jicy (PCA) diyh Ciph e dedall Jo¥1 bl oen :dojbeadl clihadyly clawgiall .1

tlsall Joaadl 8 dine & WS olead) dauglly (gHlurall V) Laal (pag dadia sl clilasy)
4baall Cild)aiyly cillagiall juafi @il (03-04) a8 Jgaal)

Variable Observations C_)b_s. i Ot.’s'.W'thOUt Minimum | Maximum | Mean S.td'.
missing data | missing data deviation
Lgdppc 70 0 70 7,245 8,349 8,043 0,304
LFts 70 0 70 -1,204 2,700 1,679 1,121
LMcts 70 0 70 3,006 4,897 4,509 0,363
LFbis 70 0 70 -3,219 2,424 0,467 1,685
LAmbs 70 0 70 -0,163 4,507 3,337 0,958
Llib 70 0 70 6,808 11,41 9,374 1,053
LPpcl4Gmn 70 0 70 1,386 4,728 4,07 0,489
LFbipm 70 0 70 1,166 3,368 2,321 0,476
LMctppm 70 0 70 -0,693 3,601 1,665 0,973
LMbipm 70 0 70 0,239 3,212 1,734 0,634
LTVbs 70 0 70 3,277 4,620 4,371 0,369

(02) &) Galall (b daasally Xlstat2022 galin Cilayia Glo slae¥l Qllthll dlac] e @ jrad)
38 e Aggall A LMets ¢ LTVbs ¢« Lgdppe <hsiall of (03-04) a8y Jsaad) (e zuay
les sl e (0,363)5(0,369) 5(0,304) 3 Lakal) (g)lina cabash Sl cijadt WY cdung paall il puaal
Cna Y Llib (LFts ¢ LFbis o8 dugynall Cilyial) o e dlghud) @il @lld e Kl
sl e (1,053) 5 (1,121) 5 (1,685) =+ al) (5)laa calai) sk
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(Correlation matrix (Pearson (n))) : s 4k Jlaaiul cilblay) ddgiaa .2

WDlal) macagi dal (g Adide clpitall Lually Gl Slang oY Ganpw danhall e alaey) 2
Jalas 5 ¢ ol bl e o il cusaiy (Jlai¥ly Clagleall Lingli€l dnasl) ) ilydise oy
«(04-04) a8y Joaall (b Linal) Ul V) ddghian pladinls 1y oLl SV il o ol 28l
Gils ) el il ea] e DAl ueai dilesl jutia sag Adghanll e oY) agenl) ] laillg
e S e Lgh L) Ualo) Jainy 3al) cueas dinglegl e o Jaadl 3 s 8jilially 8gall il iall
Anlesly el Eull SSIRE Sl gy cylll Gaiell Gl @lS)pal Lanlesl Al o)
(0,902) 5 (0,915) + L3 Jalsy) Jalaally Jasidl) (sslal) Calgl) culSlinal ile sly culill Calgll culS) )
SVl cual e € OKE A5 S Adlle @l o o ¢l (sl e (0,717) 5 (0,830) 5
JS i o) (235l Glaill (mge e sl (o IS e s i) 3¢ 4l e cde ganall laly
Ak (lgadiall ISl & giall dueal) 2yle ol Adadill Jaiiall (anyall (BUaill lSId) 2jle oy ardices
2, Dbyl Jalaalls Lygds lisas de shaal) Alaiiall Auslal) Cilsgl) Slacd Sinylesly c BV Jle 4G Jlsal)
@3 i) lead Sile sl ae Ciaeia ouSe Bl « sl e (0,107) 5 (0,156) 5 (0,242) 5 (0,323)
L)) dabeadls Lygd el syl 3Uaill culd i) laad ainglegly cbygd Jasial) Gianpall 3Uail
.(-0,189) 5 (-0,208) » ¥

(Correlation matrix (Pearson (n)))cliiall G Clalii ) 48 gan (04-04) ad) Jgaad)

Variables Lgdppc LFts L Mcts LFbis LAmbs Llib
Lgdppc 1 0,830 0,717 0,915 0,242 0,323
LFts 0,830 1 0,496 0,860 -0,053 0,090
L Mcts 0,717 0,496 1 0,707 0,213 0,501
LFbis 0,915 0,860 0,707 1 0,257 0,481
LAmbs 0,242 -0,053 0,213 0,257 1 0,547
Llib 0,323 0,090 0,501 0,481 0,547 1
LPpcl4Gmn 0,156 0,220 0,134 0,222 0,013 0,125
LFbipm -0,189 -0,023 -0,287 -0,156 -0,273 -0,260
LMctppm 0,107 0,384 -0,106 0,098 -0,477 -0,391
LMbipm -0,208 -0,195 -0,070 -0,271 -0,211 -0,221
LTVbs 0,902 0,754 0,715 0,827 0,124 0,230
Variables LPpcl4Gmn LFbipm LMctppm LMbipm LTVbs
Lgdppc 0,156 -0,189 0,107 -0,208 0,902
LFts 0,220 -0,023 0,384 -0,195 0,754
L Mcts 0,134 -0,287 -0,106 -0,070 0,715
LFbis 0,222 -0,156 0,098 -0,271 0,827
LAmbs 0,013 -0,273 -0,477 -0,211 0,124
Llib 0,125 -0,260 -0,391 -0,221 0,264
LPpcl4Gmn 1 -0,080 -0,092 -0,321 0,070
LFbipm -0,080 1 0,417 0,245 -0,197
LMctppm -0,092 0,417 1 0,433 0,064
LMbipm -0,321 0,245 0,433 1 -0,209
LTVbs 0,070 -0,197 0,064 -0,209 1

(03) o) Ggalall & Ao sally Xistat2022 zaliy clajia e alde Yl Cllall dae] (e 1 jradll
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ragaall Ay 400 0kl .3
daulaY) Al 1 (F1) Jg¥) gnall O cal 3aall (01-04) o3y JSally (05-04) iy Jsaall mecay
OsSs llng (%21,44) Jiadh (F2) S snall of s 3 ¢ SN Sganll dad 01 (%41,34) Sics 5Y)
sllacy Agata duus R «(%62,78) 4wl (F1, F2) guysaall o alell Ll e Sl Jiiail
(F1L F2) (nany 5 2aly (pailaio s daleia plas e cilysially 2)aV1 3 Aol Ll dlad daaly §)50m

il Y] o A W Jaxy (53l

agandl dacdg A0 audl) il (05-04) a8 Jgaad)

F1 F2 F3 F4 F5 F6
Eigenvalue 4,547 2,358 1,197 0,852 0,727 0,513
Variability % 41,34 21,44 10,88 7,75 6,62 4,67
Cumulative % 41,34 62,78 73,67 81, 41 88,03 92,70
F7 F8 F9 F10 F11
Eigenvalue 0,364 0,203 0,139 0,060 0,034
Variability % 3,32 1,85 1,27 0,55 0,32
Cumulative % 96,02 97,86 99,13 99,68 100,000
(04) ?SJ aaladl ‘éA dacagallg Xistat2022 G.AL':); Gla ke Ao alaeYh Gllall alae] et jaql)
A0 ) Jdiad (01-04) AR JSEN)
Scree plot
5 - o e 100
45 S
4+ + 80 ‘Zf
® 35 =
(-E 3+ + 60 §
£ 25 S
.f_ﬁ 2 + + 40 g
15 =
1+ +20 B
0.5 3
0 - 0
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11
axis

Xlstat2022 galiy Slada e alaieWh Qllall el (e 1 il
Oo slaall g Lt cibpuaaally el ¥ Jia S slall sda b rclabd ) Bydla B Skl Jail) 4
O QlliY) i 21 (06-04) o8y Jsaall Slly aladial ae (FLF2) gussall B @lila) DA

: algally < pial
Jalgadly Cpial) ¢ el ) @il (06-04) a8 Jgaad)

Variables Lgdppc LFts LMcts LFbis LAmbs Llib

F1 0,945 0,797 0,809 0,954 0,324 0,471

F2 0,192 0,487 -0,047 0,145 -0,649 -0,553
Variables LPpcl4Gmn LFbipm LMctppm LMbipm LTVDbs

F1 0,259 -0,311 -0,084 -0,337 0,892

F2 -0,121 0,531 0,888 0,426 0,206

(05) pd) Galall & daiagally Xistat2022 galin Clsjie e alaeWh Qllall dlae) e 2 jaadl)
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Variables (axes F1 and F2: 62,78 %)
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| o Active variables |

Xlstat2022 zaliyn Slajdae e alaieYh cllhall dhael e 2 jadll

Lgdppce LFbis clyuxial e IS of «(06-04) ) Jsaall alasiulis (02-04) 8, KA e iy
& DS Ly (F1) dwalus o Ju e ¢ (F1) pgnall e (alaly (558 Ll L ¢ LFts ¢« LMcts < LTVbs
aly e Ly W LPpcl4Gmn « LAmbs« Llib clpsidl (e JS Ll ccilidasall SIS G paSll A
(F1) osaall po by Ciimin Lali)) Céje < L Mctppm¢ LFbipme¢ LMbipm<&bazially ¢ (F1) jsaall as
LAMbs : ysaciall ga sy Cinia Lol g « LMotppm Lsiiall g aingay (558 balisyl ald (F2) yyaall Ll
o S O s e Laey il 8L ae nges Ciia Ll ¢ LMcts ¢ LPpclaGmn ¢ Llib
S e 3l Cuas o oyl 8 dals s LFts « LMcts« LTVbs ¢ LFbis :atl) dfial) < puaial
) il e Lnsal Dl 1aag ¢l
caaly aeny 8 Vg husiall Qi gl 13w Al 858 B 3y ciaiiall Sl Jha) .5
 Nsall (03-04) a8y JSU Wb Layolais A1 (ailad o bayshiiy yiall (ailad Jalaty W ey

ALYy cpriall bl Jiaill (03-04) a8, JS&)
Biplot (axes F1 and F2: 62,08 %)
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Jsh e g () ai) e opfisalad (e sena dllia o (03-04) &8y <&l (e Laadls
Lo fic ganall (yile pruags (Sasg «JSS clpanall o sl By cpadl ) Slall e Jg¥1 eadll
Linge i el Ay ¢ peany cumally Jilally Guish e US degenall 03w 1Y) Ao ganall
Glydgal Lgalall jolaill 8 4ilis Cagd lald) oda (58T sl 13ag cdudyall cilyaitia 8 4)iieg danegiag
Al desandll (e e eyl By & Jlai¥ )y Cilagleall Lin gl oSl dgianl) Al
138 ehys Cuas (Alluy dinia s Cjaad lly cdailh lagad) deganall 038 a1 A0l Ao ganall
A8y g Al 558 & Jlai¥ )y o slaall lunsl i€l Al Al iyl slaill & AT 58 Canal
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Al glaly il e Jib bl @il Jastod of oSa Lea cduilaie degana (& dudpall
SaBY) gail) o () a ) I Aganl) Aud) clpde S Adadatl) Al G Gllaal)
addial) 7 dgal Yl
Cilasteall Lingl i€l Al dgall 5 duhal - 3 gail] aladio) 5 Al iluhal) e slaeYl
;A0 Akall (385 oalai®Y) gaill e Jlai¥lg
Lgdppc= f (LFts, LMcts, LFbis, LAmbs, Llib, LPpcl4Gmn, LFbipm, LMctppm, LMbipm, LTVbs)
t ) i) e ARl AU AS S
Lgdppg, = B, + pLFts,, + B,LMcts,, + S;LFbis,, + g,LAmbs,, + S.LIlib,
+ BsLPpcldGmny, + S,LFbipm,, + g,LMctppm, + S, LMbipmy,, + £,,LTVbS,, + &;

Gasee g lad i & 5 Jiian yoiia S lapuais dpall Cilales i (5,0, 8,) 5 1 53l b alali
sl 3 Al Jlpiadl Laadl asd txd e 5
el Julaty ) ;L

104) o8y JSAl Gaalsal) b Aaamsall cidshall Qi cilily b z3ledl JLaal s plasid 5 s

1 Gl Aadpal) gz 3gatl Jil bl Saalially SL) Jalailly puil) Jaf ohe (04
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Ol uadgaill 3 2 cAaasall (gpal) Cilasyall ddylay (REM) (Slgdial) AY) z3gai i o
coase s LS cdaalal) (gaall Cilasyall dykas (pooled) (ALY (uilail) 7 39ais ¢« (FEM) il 5Y) #3508
(07-04) &) Joaall
(Alsdally culil) S A (uilath) g ilal paf @il (07-04) a8 Jgaad)

Algdal) 1y colll S0y AL (uiladll e S ilad ek ) 3l
Alfiall  @yiial)
REM FEM Pooled
7,089999 7,138712 6,345618 Aalad) A C
0,0000 0,0000 0,0000 LY dedl
-0,044625 -0,052753 0,030764 Aalad Ao LFts
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0,4086 0,4684 0,58 Y dedl
-0,024204 -0,021844 -0,012390 Al 1o LFbipm
0,1366 0,1804 0,6422 Y dedl
-0,016569 -0,017203 0,002106 Al 1o LMctppm
0,1362 0,1229 0,9132 Y dedl
0,024227 0,024278 0,018230 Al 1o LMbipm
0,0373 0,0373 0,4358 Y dedl
0,087298 0,070019 0,329356 Aalad)) Ao LTVbs
0,0502 0,1224 0,0000 LY dadl
0,971478 0,983105 0,929593 R? waail Jalas
0,762319 0,801126 0,508685 DW iilaa)
19,87994 228,5936 71,31808 F — statistic s
0,00000 0,00000 0,00000 Fisher ailea)
5,217348 0,107800 0,487509 Sl Slasye g ganae
GLS OLS OLS o) 2k

sl e (08,07,06) &) Galdl b daiasall Eviewsl2 clajie e slaeVl Ul slae) e 2 jduaall
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S aplas) 2.1
Jeait Al Ll Jils bl asanill s dilge dujiuall dacajill 4id (35S (s1ly : b JLER)
1A dica @l (389 cculill sl
Hy: B = Foa == on =0 (pooled) Jsbs il sasanill - 3gaill Jod
Hy: By #0 (FEM) <l 53 #35as Jo

Wl el Jgaall e« p — (RRSS—URSSI(N —1) .30 580l F b sl dad il 5
URSS/(NT —N —K)

Al Ll ¢ oananill oz 3gaill Basiall dbiiall Cilasyal) paalae iah Sl ¢ RRSS = 0,487509 1 allil) dasal
S T eanlll iyl 7 3gail sadal) e ddsial) Cilaspall aualae s All URSS =0,107800 1 4t
Chuiall 2ae K g eglal 05 Wgiasds 381 ae Jis N g cdice 14 3 doglosally Aol s yiaall daia3l) 5534l

e 10 3 &glsally Aliicasl)

Zad Ly ¢ _ (0487509 ~0107800)/(5-1) _ 4 13 b Gilims) Gad s (Sar (3o Lao
¢ 0,107800 /(70 —5-10)

Fo 0o SR o i Len ¢ Fygp =252) 2.52 (5513 55 9.4 dpall Jimys vie Aol b ddlias)

i) Y 2 hgas Jol e J Lae 965 dusine (ggiuse die Aas Al ducydll o
o Ladl Nlsall (08-04) o8 Jsasll (s :Honda (1985) ,lbdly (LM) mleY heliaa JLOd) 4
il am Jladie S agage AL 1 Al Lacajil) ot ey ¢ miheY Caeliany Wisa (e IS Ll
cguh A agaslaslie Al W pael

Honda g Lagrange multiplier ,Las) aili (08-04) ad; Jgaal)

Allaay) daall | Adgaad) dal) A gnal) daudll ool dad
BRENIFS
0,0000 3,841 105,6799 Lagrange multiplier
0,0000 1,96 5,288763 Honda

(09) ) Gald) & dainsdl Eviews12 cilajde e aldeYh Qllhll dhae] ta @ jiaal)
7 =3841 sy s Ay v (IS pupe Aileas) e ST LM dslias) o o Joaall il
LAY Adlany ducalls XS Jlode B ang 4l (gl ¢ H bl A il Jol Jins Lea 065 dugina icy
e Ju Lea ¢(N(0) =1,96) %5 Liginn Gsisa e (Slaall oandall aisill daid 35 Lgunall HO
L Slsdie Sl 3gass Hy Al ol
G0 s e Jlsde Al ang 4l W s G Laa rculilly lgdall Y 7 igal ou Aldalial) jlid) 3.1
P llsall LAY Jlasind oty Lagi dlcalially
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L) s Al il 23 of oo Ally Abad) dacaydll HLad) L :Hausman (1978) JLas)
Ssal (09-04) a8y Jgaally ¢islpdiall Bl 23505 g8 Juinbal) z3sail) of AL dyjicall doca il 2

rplill g
Hausman JLid) gl (09-04) a8 Jgaad)
Aallan¥) deil) dulsanlll Aeil) | 1S gal Apgenall Aeill | LaaY) o JlaaY) g
1,0000 18,307 0,00000 Hausman

(10) o8 sl 3 daiasall Eviews12 cila i e alaeYh Qllall dhae] (e 2 jdaall
Lilasy¥) e Ji #2=0,00000 Ligwsall Hausman dglas) of oS3 Callad) Joaal) (e Jaadls
Lee caDlall sa Ldlgdiall il 2 3gai of AL ¢djpal) Aol (o (Jins Laa gy =18,307  adsanl)
t S il e 73l 13a aui S
Ailpdall il £ igail (galaiByly Alasy) anilll 4.1

t b LS (06-04) a8y Jsaadl 8 dinal) il o oliy Lalsdall bl 2 35 A0S Koy
Lgdppg, = 7,089999 — 0,0446 LFts, +0,1415LMcts,, +0,0116 LFbis,, +0,0046 LAmbs,, —0,0014 L lib;;
+0,0105LPpcl4Gmn,, —0,0242 LFbipm,, —0,0165LMctppm,, +0,0242 LMbipm,, +0,0872LTVbs,,

tgabai®y) andil) +
Aol el alag el 8 laa BT agag ) Slsdall Yz dgeil dappaall clppsill el
cabidy A0 aas oSy ¢ Aaall @l Jea¥) e DA cuas o Jlailly cilaglaall LinglgiSal 4aa1l)
Cilgell lSIRE) (e U clanle ol alasia 5ol G aas Wild 13 e cdgaill dnd) Hde g a8 DAL
Lgiall Loeatll (Al Jasiall (msyall Glaill SIS il (el GUail) S cAlasiall gl
I (Lygd Jaial) (mpall Uaill ey iyl Slad (J8Y1 e 4G Jlsal) Ak Gal gadial) (ISl
U JlaaY) Ge D) Cmai ai winlegl B a2k ) ga O Leld e 91 daalls gl
Babys ccatifl) Ao S Al cilpanall 96 0,087 50,024 50,01 50,004 50,011 50,141 3 sl
oY) Sl (i ol 235l Glaill (aje cculil) Cilgll lSIadl (e JS cilainle ) aladial
leile (e 91 Aaeailly Lyg Wincse de ginal) dlamial) Loglal) Cailsgl) Slansd ¢bygds cglill syl (3Uail) ol
50,024 50,001 50,044 3 adll Ul sl o il Cuai i Al B gl ) a5 of
e Jua¥ly Clastead) Lnglyi€al daatl) dndl 3 Gageads ofialdl ciliday sl e 90,016
(g yall 3ually Al drala Cacen Ay cApuaSally Loayhall A8l (y Aaall ilil)  Jloa] e 2l cavea
Dl Gt Gl eJlaily cilogleal) Lingl il dinl) Al F 8 Aisad) Glaly G CDIBAYT e oy
s pals Jlade suaie Al aly IS 0 il ccull) Galy Slodall juaial) 5o sl @l s (e
SV o (10-04) o) Jsaad) (e gesling cgan o aly S dpaguady danls (el o it (Ko

176



Al A yall 2yl Qi

O Ysie z3gaill yiiay agenl) eg .(-0,500) 5 (0,250) (i e Lgadd cangln Al lalill (S Al sl
oLy dualil
) die ol dudlgdal) JBY) il (10-04) a8y Jgaal)

sl | sl | Gas| sl RN
-0,500181 | 0,137683 | -0,037930 | 0,150286 | 0,250142 Hedall &
sl )

(11) &) G@alall & daiasall Eviews12 lsjie o aldie YL Qlllall dlae] (e 2 jaal)

:‘f‘l.m;‘x’\ i) +

Joaall (b masall 7 3gaill allae il Lilean) diginall (Student) chlad) =i DA e
@l Calgl) Sl cenlll Calgd) wlS)pdl e IS Gldnle o Glalaa dagine Jaadl ((06-04) o3,
Coldl) aal ytias Liady ¢ 3505l ) €I (Lyed Jasial) Giasyal) GUaill 3 oY) e ¢ Jasial
Aginall Lonillyy ugine e it Al Gl Clabee AL W %5 digine (gine vie Ligina
B 53 ey paaill (alea .Prob(F-statistic) = 0 Cus «(gyina JSS 7 3sail) of Jsall (Say ¢z 3gaill 200
) @l Jleal e 3l Cueai gai dilesl O i Le 589 0.9714 e cialy 3] clas Dille Ly
S ykie Casa J335 (%02,86) 5 dasikall Asiesall il Gl o (%97,14) o st Al ooy b
el 8 Leald) sy ol (A
o) il ok

6 11,81 0O Jaall 8 a5 (DW=0,762319) (siwsly (3 JLodY dvilasV) daidl) of Jaadls
2 z3sall o e 138y cAhdie e alledl) cydie Jeas Les elladBU Cinge 313 1ls ) dsm ) el
(@ isaill bl s dgmg o ydse 13ay danil) Jalae (e JB s 00 A SIS (Ll Joshe
23l il yial driedl) dedbaall by 5las) (e Y @l dal ey cdadladl an)hiial aaed Ll aal)
Aaal) wll Alea) (o 3AN cunaly () @) 3 Al Add) Gu Sualial) Julasl) 2

VL L 23 WY Bpald a5 Ll V) (b zdsail oSLal) Jalail) e gl Jeaniall i) a2

e dara Gigas dlls S Bl sl g laoy) Adly dishal) daY) b alll we Vs o Slsdal)
S ey sl gl il zisal Seeliall ddaill gl ) Ly (535 Les el e
Sl a i Slaeall 8 3851 550 Le sag claw Jashally yradll (a3 8B Caliag ¢ Jlpdal
ddyma ol (e (04-04) a8y IS 8 dacagall Laa)lsa) o alaieW) o5 sacall (i by cduadyal) Jae
Auahall Jilas dayla
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scyaiiall diadl) Judlw A ) ) Al 1.2
5 1(0) SLgiuall e el ulpaial Sasgll i clylis) &85 sl (11-04) o8y Jeandl o
Im, 5 Breitung t-stat 5 Levin, Lin & Chu t* :aJull c)loaV¥) Je oslaeVh 1y ¢ 1(2) 5 1)
. PP - Fisher Chisquare s ADF - Fisher Chi-square ¢ Pesaran and Shin W-stat
zasalll Cysial Baagll Jds Clad) sl (11-04) ad) Jgaad)

1(0) Syall e = 3gaill Clpuaial aagll Ha fjloa) il
PP - Fisher | ADF - Fisher | Im, Pesaran and| Breitung t-stat| Levin, Lin & Chu Sy 4
Chisquare Chi-square Shin W-stat t* ’ . :
)yl
25,6347 34,5931 -4,31369 -3,07272 -7,42356 LAmbs,
(0,0043) (0,0001) (0,0000) (0,0011) (0,0000)
30,4090 27,8548 -3,09635 -1,14323 -5,00042 LFbipm,
(0,0007) (0,0019) (0,0010) (0,1256) (0,0000)
36,1270 34,0763 -4,09074 -0,62968 -6,27998 LFbis
(0,0001) (0,0002) (0,0000) (0,2645) (0,0000) "
5,40419 7,16253 1,11676 0,61325 -0,23053 LFts
(0,8626) (0,7100) (0,8680) (0,7301) (0,4088) "
1,1707 1,39902 5,09986 3,91618 4,96497 Lgdppg,
(0,9996) (0,9992) (1,0000) (1,0000) (1,0000)
26,9304 26,2211 -3,09483 -0,67654 -4,90566 Llib.
(0,0027) (0,0035) (0,0010) (0,2493) (0,0000) "
6,67840 7,11131 1,02418 1,84083 -0,61462 LMbipm,
(0,7554) (0,7149) (0,8471) (0,9672) (0,2694)
49,0230 24,6438 -2,66398 0,52919 -5,25717 LMctppm,
(0,0000) (0,0061) (0,0039) (0,7017) (0,0000)
16,1137 8,81832 0,87546 1,87223 -3,04161 LMcts,
(0,0964) (0,5494) (0,8093) (0,9694) (0,0012)
28,7004 19,6467 -2,07677 -2,97254 -5,08590 LPpcl4Gmn,
(0,0014) (0,0328) (0,0189) (0,0015) (0,0000)
8,57904 36,3452 -186,343 1,49522 -255,681 LTVbs,
(0,5725) (0,0001) (0,0000) (0,9326) (0,0000)
11) Js¥) Bl die z3gaill culpiial sasgll s cllas) il
23,5501 22,2636 -2,25961 0,01169 -4,42490 D(LFts,)
(0,0089) (0,0138) (0,0119) (0,5047) (0,0000)
4,56810 8,49570 0,78233 3,74928 -0,34580 D(Lgdppc,)
(0,9181) (0,5805) (0,7830) (0,9999) (0,3647)
45,3770 32,6358 -4,17515 -1,59724 -7,03110 D(LMbipm,)
(0,0000) (0,0003) (0,0000) (0,0551) (0,0000)
28,6189 25,4949 -4,57358 -1,68137 -9,04336 D(LMcts, )
(0,0014) (0,0045) (0,0000) (0,0463) (0,0000)
12) S Gl die z3gaill Clprial sangl) Hia o lad) il
21,1865 19,5359 -2,01287 1,37284 -3,04252 D(D(Lgdppg,))
(0,0198) (0,0340) (0,0221) (0,9151) (0,0012)

(14,13,12) o8) Galall i daiagall Eviews12 cilajie e alaeWh callall slac) (e 2 juaall
% 5 e dallasy) deal) Jia ()
LFbis, ¢ LFbipm, ¢ LAmbs, Gilypziall e JS ui %5 z\:tj.uu (Sgiuarg ] Gl d}d;l\ e W ]
(LFts, buiall W 1(0) @l sie dajall (e ALlSie Cela LTVDS, ¢ LPpclaGmn, « LMctppm, ¢ Llib,
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Al Aoyl (g ALelSia Lgdppg Biall Cs (B ¢T(1) 5V Al (4o Al g8 LMcts, < LMbipm,
dia3l) Jedbadl (e e JalSS dgag pie AlSa] Glb Aaal) (el G e e basiall O Las - 1(2)
2l i inla aaal wiiall lsal) Z8jeal uilaill Ay SISy 52y A Al il
ralleall uiladl L) 2.2

: Bl 7 3gail) Lisad
Vi =8 + X+ e (04-75)

(oilaia e ) cpuilaia) wDLl z3saill paaTg (04-75) Ay ARl 8 racagall 7 3gail) lial JaY

1(05-04) pd)y JS& 8 dudl) daa) sl (38 o (o2llg linad Sludiiia ¢)ya) Hsiao(1986) ¢

Juadediall LYY sha) (05-04) a2 JSE)

A aaall dumi lid)

fali puilas

’
Vi =4y + a,X,, +é&,

NN IRENTR Y

. ’
Vi = Gy + a}XJiJ' + 8:‘1

sl 51 g zdsa fali Luilas

o '
Vi =4y ta Xn +é&;

’
Y =ayta X, +¢&,

Source : R.Bourbonnais, op-cit, pp349-351.
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eV 13 o(Olaldl) ) ppead culilly cilabeall Guilaall jlas) U (12-04) &) Joaad) G
Statalb malin Clajiag (05-04) &) JSEl A dacagall dblad) dae) leal) e
pllaall Guilat) JLas) il (12-04) a8 Jsand)

A |l AdlasY) Al Alpsal 526 Zad | ppnall i A | LSAY) o3

Fr Fc oailal) g5

Hé oy PvalF; = 6.290e-07 Fa4.15=2.19 F1=14.901109 REUERC
H g o PvalF, =0.00736449 F0.15=2.2 F»=3.3273492 o5 Gailas 2
H g b, PvalF; = 2.051e-17 F (4 55=2.53 F3=48.517365 o ailatl

(15) o8y Galdll b daasall Statalb galiy cilayie o slie Yl Ul dlae] (e 1 jdeaaal)
O S Galatll Jo ane iy Las <%5 Dsine ggusary Ho Al (i) aladl Jpand) (g ey

e s ((EyF,0) @6 Aganal) o HST Dgundl Hdid ded PlA G 1ag (Ll Jledl Al ol
385 ()R rg) &) Aganall 0o ST Digunall 5 dad o) ADIA (e gy (s1llg G SLasY) ) JlsY)
A an g Mallg cilabaal) Guilat pae Walie Sllg (%65 Ligine Ssiaars Hy adall Ao jp iady o b
@aall Blomquist, Westerlund. (2013) s JS liab abial) e dicy Las cadaldlly daall dus e il oy
dass LR @ gl adaiall e alae¥) Hlasls o(olald) abEY) maead stV Gildes puilas g
LY G pelatl aae JSE (s 3 Dumitrescu-Hurlin

okl aladin) &5 :Slope Homogeneity tests @Y1 asaal jlaaid) clalea uilad @jlasl 3.2
Lyl s dwilaie e etV CBleles Lol Al dbad) duca el lé Blomquist, Westerlund
LAY 138 il eagy S (13 -04) Jsandly duslatia Jlasi¥) cllae of 3B 4yl

Blomquist, Westerlund. (2013) (38 jlaad¥) cilaleal (uiladl) JLad) milii (13-04) ad) Jgaad)

JiaY) dag Agilany) Aol syl
0.048 -1.894 A
0.000 -5.010 (Aruc)

(16) pd) Galdl 8 dsiasall Statalf ilayde o dlaeYh Qllall slae) (e 1 jMaall
Wi e VA paes & sl Guilaal jaeal) Gl G ¢l Joanll il DA (e gy
Cugl laat¥) Elalea (iny Laa -Gl Jgonl 8 Ganiagall (laadl 965 (ga sral Jlan¥) ad oY
Alaid) e B Gl Gl S Cages dles (Al dae Gl B Gailad aag Vgl chailaia
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:Tests for cross-sectional dependence in variables cyiiall ahadal) slaic¥) cjylas) 4.2

K< < iaiallg Ayl ol paniall ‘;_xu.d\ slaey) ablial ik L.,,J\}AJ\ (14-04) a8y Jgall iag
. Pesaran CD s Bias-Corrected Scaled LM s Pesaran Scaled LM 3 Pagan-Breusch LM lidl oy
Cpiiall abiall slaieY) Gl @il (14-04) ad; Jgsal

Pesaran CD | Bias— Corrected | Pesaran Scaled | Breusch—Pagan okaay)
Scaled LM LM LM
i) piial)
(2.59) (7.44) (7.64) (44.17) LFts,
[0.0093] [0.0000] [0.0000] [0.0000]
(11.00) (24.94) (25-13) (122.40) LMcts,
[0.0000] [0.0000] [0.0000] [0.0000]
(05.34) (14.46) (14.64) (75-53) LFbis,
[0.00001] [0.0000] [0.0000] [0.0000]
(5-974) (07.15) (07.35) (42.87) LAmbs,
[0.0000] [0.0000] [0.0000] [0.0000]
(6-59) (11.43) (11.62) (61.99) Llib,
[0.0000] [0.0000] [0.0000] [0.0000]
(0.213) (6-44) (6-64) (39.70) LPpcl4Gmn,
[0.8307] [0.0000] [0.0000] [0.0000]
(02.28) (02.53) (02.72) (22.20) LFbipm,
[0.0225] [0.0112] [0.0064] [0.0141]
(9.68) (18.87) (19.06) (95.25) LMctppm,
[0.0000] [0.0000] [0.0000] [0.0000]
(1.82) (4.18) (4.37) (29.56) LTVbs,
[0.0682] [0.0000] [0.0000] [0.0010]
(04.70) (04.86) (05.05) (32.60) LMbipm,
[0.0000] [0.0000] [0.0064] [0.0003]
(9.24) (17.47) (17.66) (89.01) Lgdppg;
[0.0000] [0.0000] [0.0000] [0.0000]

(17) o) Galall & daiamsall Eviews12 Gilasyde o olaeVh Qlllall dlae) (e 1 jlaal)
ALy el [..] cciagind Ailas) dedl ()
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slaie) Joi i Lae 905 digine (Sgie Yo djpiall Ayl Gy Giled) Jeaall e W muay
DS il hladY) alaad Lllaa¥) sl e alae¥) DA e 138 i dgaill il oiapall alaiall
chpiall Laled LAl et e BT @3l s Al

eVl eadaall alaie¥) chlad) ) 2Lyl S Adle palaall Ghlad) (e i dieg
idaulsy zisall i & ((04-04) JSAN 3 daiasall Abghl) Bb clily B zolall ladl dds e
el das 3aat e Y danadl e3a LasYs o(DH L) Sualion 4358 Y alas
sl das 1aas 5.2

lilly (Eviews12 gl Jlasivl 138 ¢ jules dused o olacV) & il days aail

-(15-04) o8 Jaall & A lgale Juaaidll
sUa) 838 1uadi (15-04) ad) J g3

HQ SC AIC FPE LR Jéim‘ 5
10.92832 11.16209 10.77813 1.33e-09 NA 0
-0.994822* | 1.810467* |-2.797091 1.80e-15* | 845.2105 1
0.624253 6.001056 -2.830097* | 2.57e-15 150.4545* 2

(18) o8 Galall b daimgall Eviews12 cilajie e dlie YU Ul ae) (et jiuaal)
Dbl Aoy saxsal) il sl dspe ) ads *

oalds ally Bl el das paas 8 i) 8 deadd) uled) G Jeaall DA e i
o a ) el 5 of s puledll sda G Alaleallig ¢ cUaa U 31 Tl ) AIEe (g Sgall
C8AY) ulaall Ly 35lie Akaike slae ad (e dad J8 Gilg Ally (P =2)
Dumitrescu-Hurlin(2012) dwilaiall p& Jib clibyd dww jL331 6.2

O paladll aae JS& Gaw (s3lls Dumitrescu-Hurlin A Lol lsall (16-04) o8y Jeaal) mia gy
alll Lile Cang Lo sydmng Gailatll dgmg ade e iS5 L ey 1305 il jurially Alficadl) <yl
Al s jall Gy HLasl) g
O S Gady mnll 2l ¥ s Y X ol ol (P-valugy0.08) W) H" dgjpall el (o8
Cdldh bl dlaie e ABle dgag sl dne il
e iy G Sl Y s ¥ X o & (P-value(0.08) Wl Hy" djuall doca ill (b
LAl bl dlane e Sgag saily
t A sl e 2l Canatg dfaall Al Locally iglad) (pisa @l LGS (S

for all

gdppc — ICT Infrastructure
cause
some
ICT Infrastructure > gdppc
cause
solow’S Paradox [ICT-Growth]
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Dumitrescu-Hurlin dssw Uil il (16-04) a8 Jgaad)

DA | Zhar-4dbas) | W-4ilaa) | Alaiay) 4l Ho aaal) Cilaa 8
U sie 0.77315 4.27885 0.4394 Lgdppg, «® wlaie JSiu | Fts, s Y
U 5 1.12705 4.95577 0.2597 LFts, & oslaie S84 gdppg, s Y
4 i 0.50878 3.77318 0.6109 Lgdppg, ¢ osate JSE | Mcts, e Y
U sie 0.76770 4.26844 0.4427 LMcts, ® oo S8y gdppg, e Y
AP 1.76322 6.17262 0.0779 Lgdppg, «® wslaie JS5u| Fhis, e Y
4 sh ya 2.30411 7.20722 0.0212 LFbis, (& osilaie JSdy| gdppg, s Y
s e 4.78545 11.9534 2.E-06 Lgdppg, &* wilaie JS& | Ambs, s Y
da g je 3.50221 9.49890 0.0005 LAmbs, 2 peilada J< Lgdppg, o Y
4 584 0.13439 3.05705 0.8931 Lgdppg, ¢® olaie S| b, Gans Y
4 i 0.44615 3.65338 0.6555 Llib, s? oslade JS5u) ggppe, e Y

l pla -0.85015 1.17387 0.3952 Lgdppg, s weibade JSi) poojagmn, s Y
4 584 0.17756 3.13964 0.8591 LPpclaGmn, ¢® wslaie JSd | gdppg, s Y
4 sh ya 5.22145 12.7874 2.E-07 Lgdppg, «® wsbaie S| ppipm, s Y
U 5 0.99225 4.69795 0.3211 LFbipm, & ceibade S| gdppg, e Y
4 5h ye 4.35525 11.1306 1.E-05 Lgdppg, «® wsiladie S| Motppm, e Y

-

“"4}5)‘ 2.41817 7.42540 0.0156 |_M(;tppmt @ u-“-’\éi‘“ dS.CIu |_gdpp(_~n i Y
4 584 0.78714 4.30561 0.4312 Lgdppg, g_é oeilaie (<0 LMbipmt‘,—\-)Ms Yy
da g ye 3.21248 8.94472 0.0013 LMbipm, olaie JS5 Lgdppe, S8 Y

ims, | 203576 | 6.69392 | 0.0418 L Mbip, o ooaie OS5 [ Tyg, i ¥
SICPLE 7.60758 17.3515 3.E-14 LTVbs, s osilaie JS& | gdppg, s Y

(18) &) galall 8 dsiagall Eviews12 clsjia o dlaieYh Cllall slae) (4o 1 jdaal)

et Y eculil) Cinlgl) lSIaal sinle st o ABGI L jaaal) ducayill Jod alall Joaall (e aadls

JS Caily amall daalls L gappg, o8 8315 M (5388 Y LFts, Of g i) vt qinjlegl 3 ailatia JSi

dS e Gubaby o LAl Gt Gl etV IS 3 Aot e A Ao 29ag w58 Mg (o)

sl gl Gllaill Gaje awlesls cadl) s Jujlegly Jamall (golall Calgll wlSlid) dujlegd (e

Y e 46 Jisal) Ak Culgadiall OISl Digiall dail) Silesly el cuat dlesly cujdll
DAl s dle gl

Aiaially cdalal 3Dl Slligh il Cuia yle glg Culill (i pall GUalll ClSIREY 2l f dawally L]

) ) Gyl BUall ST RA) ale sl 8 ailaie JSAIL sl 8 Casndy 3l Gl Sle o) o 8

oSl Loty (88l i) ges (B LFbis, 2135 Cise Lgdppg, 3 LlS 4l Jia Lee cdbnll docajill 58

22 ‘_F':ISS\ a3y Lalg ¢ gdppg, & puilaie J<e LFbis, s Y Lgdb O e e Gl Y

o b Y Lpnis, O o 8 Ol maead danall LRbis, 33L) (A G Lgdppg, of Al

Cuane 98 1385 ¢l J€ 8 Gl aSTIL (K05 QA ians A Lasy @13 e Yoy ool auas 8 Lgdppg,
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Aol 2385 ¢ SBI 2laTY) 8 duvilatie dane lia (Slg (Jo¥) ola) b cdailatia e das ADle a9ag
Y Ay LFbis, Cusa ¢ lald) (e & Solow’s paradox 4l d8)lie ) HLEYL o dwilaiall i)
Vol g of liey (AT Blos et Y] ol Aaliyl 00 28 Al ol e layil el
(O maen b el Gl (Sl SAT ) aals siie (e A 3Be dlis () cad daill 393y ik g
dlegd Je IS e adatsg .Dumitrescu-Hurlin 3 dud) HLod) 2y jucd (Al 32 ylall 03gd 1]
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https://www.itu.int/net4/itu-d/icteye#/query
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61. ITUICT-Eye, ICT DATA PORTAL, Indicators: Level of competition: Mobile cellular, It was downloaded from
the following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/24/2021, at, 21:00.

62. ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Access to network for
fixed, It was downloaded from the following link: https://www.itu.int/net4/itu-d/icteye#/query, on
12/01/2021, at 14:00.

63. ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Monthly subscription
fee for mobile, 1t was downloaded from the following link: https://www.itu.int/net4/itu-d/icteye#/query,
on 12/02/2021, at 15:00.

64. ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Internet access fixed, It was
downloaded from the following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/20/2021, at, 18:00.

65. ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: Mobile Internet access and data

services, It was downloaded from the following link: https://www.itu.int/net4/itu-d/icteye#/query, on 12/24/2021,
at 21:00.

66. ITUICT-Eye, ICT DATA PORTAL, Indicators: Price regulation retail services: IPTV, And Indicators: Regulating
the prices of retail services: terrestrial television, And Indicators: Price regulation retail services: Satellite TV, And
Indicators: Price regulation retail services: Cable TV, It was downloaded from the following link:
https://www.itu.int/net4/itu-d/icteye#/query, on 12/28/2021, at 19:00.

67. ITUICT-Eye, ICT DATA PORTAL, Indicators: Retail fixed broadband services - price control and
regulation applied, It was downloaded from the following link: https://www.itu.int/net4/itu-
d/icteye#/query, on 12/08/2021, at 10:00.

68. ITUICT-Eye, ICT DATA PORTAL, Indicators: Retail mobile broadband services -price control and
regulation applied, It was downloaded from the following link:https://www.itu.int/net4/itu-
d/icteye#/query, on 12/11/2021, at 10:00.

AT TIPPYEN

69. Eurostat Statistics Explained: https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Glossary:Statistical indicator ,on ,02/05/2021, at, 23 :30.

70. Indeed, https://uk.indeed.com/career-advice/career-development/what-is-it-infrastructure, on,
02-04-2021, at,14:30.

71. International Télécommunication Union, Gauging ICT potential around the world:
https://www.itu.int/itunews/manager/display.asp?lang=en&year=2003&issue=10&ipage=digita
IAccess, on, 05/05/2021, at, 14:30.

72. Organisation for Economic Co-operation and Development :
https://stats.oecd.org/glossary/detail.asp?1D=2547 , on, 02/05/2021, at, 23:30.

73.outsource2india, https://www.outsource2india.com/software/infrastructure-management.asp,
on, 01-05-2021, at,14:30.
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Bartlett’s sphericity test:

Chi-square (i 5E4.388
Chi-square 1 73.311
DF 55
p=value [Twe <0, 0001
alpha 0.050

Test interpretation:

HO: There is no correlation significantly different from 0 between the variables.

Ha: At least one of the correlations between the wvariables is significantly different from 0.

Az the computed p-value is lower than the significance level alpha=0,05, one should reject the null hypothesis HO,
and accept the alternative hypothesis Ha.

Kalser-Meyer-Olkin measure of sampling adequacy:

LGdb 0.837
LFts 0.717
Lhacts 0.853
LFRis 0.751
LAmbs 0.633
Llib 0.632
LPpcldGmn 0.635
LFbip 0.818
LMctpp 0.631
Lmbip 0.586
LTvbs 0.829
KEMOD 0.752

Xistat2022 zealiyy Cilajia @ juaall
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XLSTAT 2022.1.2.1258 - Missing data - Start time: 20/02/2022 at 08:52:45 / End time: 20/02/2022 at 08:52:46
Quantitative data: Workbook = Classeurl / Sheet = Feuill / Range = Feuil1!5C51:5M571 / 70 rows and 11 columns
Estimation method / Quantitative data: Multiple imputation (MCMC)

Summary statistics (Post treatment):

Variable  O0%ErVato Ob_s. ‘Tmh Pbs. Minimum = Maximum =~ Mean S_td'_
ns missing  without deviation

LGdb 70 0 70 7.245 8.349 8.043 0.304
LFts 70 0 70 -1.204 2.700 1679 L1
LMcts 70 0 70 3.006 4.897 4.509 0.363
LFbis 70 0 70 -3.219 2424 0.467 1685
LAmbs 70 0 70 -0.163 4.507 3.337 0.958
Llib 70 0 70 6.808 11.299 9.375 1.053
LPpcldGmn 70 0 70 1.386 4.728 4.070 0.489
LFbip 70 0 70 1.166 3.368 231 0.476
LMctpp 70 0 70 -0.693 3.601 1.665 0.973
Lmbip 70 0 70 0.239 3212 1734 0.634

70 0 70 3.277 4.620 4.371 0.369

LTVbs

Xistat2022 zealin sy @ juaal)
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(Correlation matrix (Pearson (n))) <) siall (s el V) disian padi &3l (03) ad) (galall

XLSTAT 2022.1,2.1258 - Principal Component Analysis (PCA) « Start time: 20/02/2022 at 09:11:42 / End time: 20/02/2022 at 09:11:56
Obsatvations/variables table: Workbook = Classeurl / Sheet » Missing data / Range « ‘Missing data'I5C540:5M5116 / 70 rows and 11 columny
Obsarvation labels: Workbook » Classeur] / Sheet » Missing data / Range » ‘Missing data'158546:585116 / 70 rows and 1 columa

PCA type; Correlation

Filter factors Maximum number » 3

Standardnation: (n)

ROtiON! Varimax (Kalser normalization) / Number of factors « 1

Type of biplot: Distance biplot / Coefficient » Automatic

Correlation matrix (Pearson (n))

Variables  LGdb LFts LMets LFbis LAMbL Uib  (PpcldGmn  LFbip Wictpp Lmbip LTVDs
LGav 1 0830 ony 0.915 0.24 0.34 0.1%6 0.189 0.107 -0.208 0.902
LFts 0.830 1 0.4% 0.860 0.053 0.0% 0.20 0.023 0.384 0.19% 0.754
WMcts ony 0.4% 1 0.707 0.2 0.502 014 0.281 0,106 0.0 0.11%
LFbis 005 0.860 0.207 1 0.257 0.481 022 0.156 0.0%8 0n 0a
LAmDbs 0.2 0.0 0213 0.257 1 0.547 0.013 0. oan 0211 0124
Liib 0324 0.0% 0502 0481 0.547 1 0125 0.260 030 o2 0.230
LPpciGmn 0.156 0220 0134 022 0.013 0.125 1 0,080 000 03N 00%0
LFbip 0.189 0.02 0.287 0.156 0. 0.260 0.080 1 0417 0.245 0.197
Mctpp 0107 0384 0.106 0.0% o04n 0.0 0.092 oA 1 043) 0.064
Lmbip 0.208 0,195 0.0 o0n 0211 0.2 om 0.245 041 1 0.209
LTVbs 0.502 0.754 0.715 0.827 0.14 0.230 0.0 0,197 0,064 0.209 1

Volues in bold ore different from 0 with o significonce kevel 0lphas0,05

Xistat2022 zealiy Cilajia @ juaal)

Figenvalues:

! R 5] H 5] i] H H H Fll Fll
Eigenvalue L B 1 N 1 1 (N N
Varibity(? A0 N40 LB TR 680 460 330 LW L 030 0
Comultive’ 4130 G0 B0 G40 BB N0 60 M0 B0 WS 0000

Xistat2022 zealiy Cilajia @ juaal)
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Correlations between variables and factors:

F1 F2 F3 Fa F5
LGdi 0.945 0.192 -0.056 -0.038 -0.07S
LFits .77 0. 487 O.178 Rl e —0.09a
LMcts o.809 -0.0497F -0.250 o009 0.289
LFbis 0.954 0.145 0001 o.09s -0.07S
Lambs 0.324 -0.649 -0.274 0.2491 -0.314
Llik> O.a4TFL -0.5532 -0.291 0,423 o137
LPpclaGrmn 0.259 -0.121 0. 735 0.398 0418
LFbip -0.311 0.531 o.o10 o.e02 -0.399
LMIctpp -0.045 0.888 001 o.112 o.0e5
Lmbip -0.337 0.426 -0 6424 0168 0413
LTWvbs 0.892 0.206 0075 -0.180 -0.070

Xistat2022 zealiyy Cilajia @ juaal)
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The Pooled Model I juilasll z3sa s il (06) a2 (salall
Dependent Variable: LGDPPC
Method: Fanel Least Squares
Crate: 04/15/22 Time: 18:28
Sample: 2007 2020
Periods included: 14
Cross-sections included: 5
Total panel (balanced) observations: 70

“Wariable Coefficient Std. Error t-Statistic Prob.

LFTS 00320764 0031647 0972073 0.2350

LMCTS 0.0564632 0.053610 1.239742 0.2200

LFBIS 0.082685 0.026461 2.124730 0.0028

LAMBS 0.043931 0015449 2 843651 0.0061

LB -0.036529 0018872 -1.935656 00577
LPPCL4AGMM 0.013977 0025115 0556535 05200
LFBIFP -0.012390 0026528 -0 467054 056422
LMCTFPP 0.002106 0019237 0. 109492 0.9132

LMBEIP 0.018230 0023233 0784559 0.4358

LTWVBS 0.329356 0063925 5152258 0. 0000

= 5.345618 0420373 15.09520 0. 0000
Root MSE 0.083453 R-squared 0.923593
Mean dependent var 8.042743 Adjusted R-sgquared 0.910643
S D. dependent var 0.304089 S E. ofregression 0. 090900
Akaike info criterion -1.814730 Sum squared resid 0. 487509
Schwarz criterion -1.461445 Log likelihood T4 51728
Hannan-CQuinn criter. -1.67F4431 F-statistic F1.21808
Curbin-YWatson stat 0.50365685 Prob(F-statistic) 0. 000000

Eviews12 cilayda :jdaal)

- f* . . b3 oo b -
Culil) zdgalll padi milii (07) a8 Galal)

Dependent Variable: LGODPRPC

Method: Panel Least Squares

Drate: 041 5/22 Time: 19:432

Sample: 2007 2020

Fericods included: 14

Cross-sections included: 5

Total panel (balanced) observations: 70O

Wariable Coefficient Std. Error t-Statistic Prob.
LFTS -0.052753 00212632 -2. 4593220 00167
LMCTS 0. 144904 0.028660 5. 056021 00000
LFBEI= 00040032 0012899 0.211305 0.8230
LaMBS 0004241 0005249 0.514156 O.56092
LB 0.001782 0.011520 0154715 0.8776
LPPCLAGHMMN 0.0092632 00126858 0. 7202058 0. 4534
LFEIFP -0.0212844 0.015099 -1.256815 0.1804
LMCTPP -0.017203 0.010978 -1.566980 0.1229
LMBEIP 0.024278 0011274 2 124556 0032732
LTWwBS 0.07F0019 0044524 1.569105 01224
L T.13238712 0.256576 27.82301 00000

Effects Specification

Cross-section fixed (dummy variables)

Root MSE D.0329243 R-sguared 0. 9332105
Mean dependent var 2.0427432 Adjusted R-sgquared D 973304
S. D dependent wvar 0.3040359 S.E. ofregression 0. 044277 2
Akaike info criterion -2 209522 Sum squared resid 0. 107300
Schwarz criterion -2 T2TFTF02 Log likelinood 12F. 3333
Hannan-Ciuinn criter. -2.0121327 F-statistic 228 5936
Ciurkin-Watson stat 0.801126 Prob{F-statistic) 0. 000000

Eviews12 cilsjia @ jkaall
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Method: Panel EGLS (Cross-section random effects)
Crate: 0415022 Time: 2002

Sample: 2007 2020

FPeriods included: 14

Cross-sections included: 5

Total panel (balanced) observations: 70

Wansbeek and Kapteyn estimator of component variance s

Wariabhle CoeffMicient =1td. Error T—-Statistic FProD.

LFT= -0 044525 D O0Z0912 2. 133912 D.0ZF0

LMCTS D 141505 D O0OZE599 4. 947948 D000

LFBI=S D.oO11566 D O18447F D.532Z24710 05296

LamMmBs 00045328 D ODEZ246 0. 5562499 o.57F59

LB -0 001497 D.oO1132s83 0. 131549 .95

LFFPCLA S D.O10542 D.O1Z2665 0.832333 O 40286
LFBEIF -0 024204 oO.O015028 1. 509146 O.1256
LMCTRFPF -0 015559 D.O010959 1. 510598 o.1252

LMBEIF D.024227F DO.O011374 2120151 O.02F3

LTwWBS L = g = D 04=2559 1. 999030 o.0s502

L F.Os9999 O . Zazs98 24 206837T o oD

Effects Specification

=S 0D Rho
Cross-section random 0. 321492 Oo.9514
Idiosyncratic randormm O 044272 O 0oO186

Weighted Statistics

Root MSE 0040552 R-s=guared D77 1140
Mean dependent var 0. 295305 Adjusted R-sguared 0. 732250
S D dependaent var o.o0Sss299 S E. ofregression L P B Ty I By |
Sum sguared resid 0115167 F-=tatistic 1. a7a94
Curbin—-Watson stat O. 745492 ProbiF-statistic) 0. 000000

Unweighted Statistics

0200222
S 1027121

R-squared
Sum sguared resid

20427432
oO.o01s2827

Mean dependent war
Durkin—wwatson stat

Eviews12 cilajda @ jhaal)
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Lagrange Multiplier Tests for Random Effects

rull hypotheses: Mo effects

Altermnative hypotheses: Two-sided (Breusch-Pagan) and one-sided
(all others) alternatives

Test Hypothesis

Cross-section Time Both

Breusch-Fagan 99 45183 5.218118 105.6799
(0. 0000) (O.0126) (0. 0000)

Honda 9. 9723055 -2. 49365615 5.2B87TG32
(0. 0000) (0. 9937 (0. 0000)

King-wWu 9 arF3055 -2 4936515 T.B511603
0. 0000) (0. 9937 (0. 0000)

Standardized Honda 16 47434 -2.259112 2.549473
(0. 0000) (0. 9881) (0. 0002)

Standardized King-VWWu 16 47434 -2 259112 T. 664598
(0. 0000) (0.9881) (0. 0000)

Sourieroux, et al. —_ —_ 99 46183
(0. 0000)
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Correlated Random Effects - Hausman Test

Equation: Untitled

Test cross-section random effects

Test Summary Chi-=Sqg. Statistic Chi-Sqg. d.f. Prob.
Cross-section random 0000000 10 1.0000
*Cross-section testvariance is invalid. Hausman statistic set to zero.
Cross-section random effects test comparisons:
Wariable Fixed Randormm WarlDiff FProb
LFTS -0.0527T53 0044525 O.000019 0.0827
LMCTS 0. 144904 0141505 0. 000003 00589
LFBIS 0. 004003 0011666 0000017 00524
LAMBS 0. 004241 0.0045328 0. 000000 o.0899
LB o.0017a2 -0.001497F 0. 000003 00538
LPPCLAGMM 0009263 0010542 0. 000000 0.0593
LFBIFP -0.021844 -0.024204 0. 000002 0.0924
LMCTFPF -0.01 7203 -0.016569 0. 000000 0.1529
LMBIP 0024278 0024227 0. 000000 0.3584
LTWBS o.0F0019 0O.087V298 0. 000084 o.0598

CROSSID
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Panel unit root test: Summary

Series: LFBIP

Date: 0412/22 Time: 11:24

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Eviews12 Cilajia @ jdaad)

Joall Aglsdiall JBY) oot il

Cross-section Random Effects

Effect
0.250142
0.150286
-0.037930
0.137683
-0.500181

Eviews12 Cilajda 1 jaal)

Panel unit root test Summary

Series: LAMBS

Date: 04M12/22 Time: 11:08

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

(11) p& Galal

cross-

Cross-

Method Statistic Prob** sections Obs Method Statistic Prob = sections Obs
Mull: Unit root (assumes common unit root process) Mull: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -5.00042 0.0000 5 64 Levin, Lin & Chu t* -7.42356 0.0000 5 63
Breitung t-stat -1.14323  0.1265 5 59 Breitung t-stat -3.07272  0.0011 5 58
Null: Unit root (assumes individual unit root process) Mull: Unit root (assumes individual unit root process)
Im. Pesaran and Shin W-stat _3.09635 0.0010 5 B4 Im, Pesaran and Shin W-stat -4 31369 0.0000 5 63

= - - ’ ADF - Fisher Chi-square 34.5931 0.0001 5 63
ADF F|sher C_hl square 27.8548 0.0019 5 64 PP - Fisher Chi-square 55 G347 0.0043 5 5
PP - Fisher Chi-square 30.4090 0.0007 5 65

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

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

Series: LGDPPC

Date: 0412/22 Time: 13:27

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

okl AdlE

(12)p) Gall) g 2

Panel unit root test: Summary

Series: LFTS

Date: 0412/22 Time: 11:48

Sample: 2007 2020

Exogencous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross- Cross-

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

Levin, Lin & Chu t* 496497 1.0000 5 63 Levin, Lin & Chu t* -0.23053 0.4088 5 63
Breitung t-stat 391618 1.0000 5 58 Breitung t-stat 0.61325 0.7301 5 58
Null: Unit root (assumes individual unit root process) Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 5.09986 1.0000 5 63 Im, Pesaran and Shin W-stat 1. 11676 0.8680 5 53
ADF - Fisher Chi-square 130002  0.9902 5 63 ADF - Fisher Chi-square 716253 0.7100 5 63
PP - Fisher Chi-square 117070  0.9996 5 65 PP -Fisher Chi-square 540419 0.8626 5 65

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

Panel unit root test. Summary

Series: LMBIP

Date: 0412/22 Time: 13:32

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

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

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

Panel unit root test: Summary

Series: LIIB

Date: 04/16/22 Time: 12:08

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 010 1
Newey-West automatic bandwidth selection and Bartlett kernel

Cross- Cross-

Method Statistic  Prob**  sections Obs Method Statistic  Prob**  seclions Obs
MNull: Unit root (assumes commaon unit root process) MNull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -0.61462 02694 5 65 Levin, Lin & Chu t* -4 90566  0.0000 5 64
Breitung t-stat 1.84083 09672 5 G0 Breitung t-stat -0.67654 02493 5 59
Mull: Unit root (assumes individual unit root process) Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 1.02418 0.8471 5 (it} Im. Pesaran and Shin W-stat -3.00483 0.0010 5 G4
ADF - Fisher Chi-square 711134 0.7149 5 65 ADIF-FisherChi-square 26 2911 0.0035 5 4
PP - Fisher Chi-square 667840  0.75%4 5 65 PP - Fisher Chi-square 26.9304  0.0027 5 65

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

Panel unit root test: Summary
Series: LMCTS

Date: 04M2/22 Time: 13:44
Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends

Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 1

Mewey-West automatic bandwidth selection and Bartlett kernel

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

Panel unit root test. Summary

Series: LMCTPP

Date: 0412122 Time: 13.42

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

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

Cross- Cross-

Method Statistic Prob**  seclions Obs Wethod Statistic  Prob  sections Obs
Mull: Unit root (assumes common unit root process) Null: Unit root (assumes commaon unit root process)
Lewin, Lin & Chu t* -3.04161  0.0012 5 63 Levin, Lin & Chu t* -B28717  0.0000 5 65
Breitung t-stat 187223 0.9694 5 58 Breitung t-stat 052919 07017 5 g0
MNull: Unit root (assumes individual unit root process) T ni PR ;
im, Pesaran and Shin W-stat 0.87545  0.8003 5 63 Mull: Unit root [assumt:.s individual unit root process)

: ) Im, Pesaran and Shin W-stat ~ -268398  0.0039 5 65
ADF - Fisher Chi-square 8.81832 0.5494 5 63 . .
PP - Fisher Chi-square 16.1137  0.0964 5 85 ADF - Fisher Chi-square 246438 0008 : 8

PP - Fisher Chi-square 49.0230  0.0000 5 65

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

Series: LTVBS

Date: 0412122 Time: 14:06

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

okl AdlE
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Panel unit root test: Summary

Series: LPPCL4GMN

Date: 04M12/22 Time: 13:58

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

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

Cross-

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

Levin, Lin & Chu t* -225 681 0.0000 5 G2
Breitung t-stat 1.49522 0.9328 5 57
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -186.343 0.0000 5 62
ADF - Fisher Chi-square 36.3452 0.0001 5 G2
PP - Fisher Chi-square 8.57904 0.5725 5 65

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

Cross-
WMethod Statistic  Prob.**

sections Obs

Null: Unit root {(assumes commion unit root process)
Levin, Lin & Chu t* -5.08590  0.0000 5
Breitung t-stat -2.97254  0.0015 5

Null: Unit root {assumes individual unit root process)

Im, Pesaran and Shin W-stat ~ -2.07677  0.0189 5
ADF - Fisher Chi-square 19.6467 00328 5
PF - Fisher Chi-square 287004 00014 5

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

Series: D(LGDPPC)

Date: 041222 Time: 18:12

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear frends
Automatic selection of maximum lags

Automaticlag length selection based on SIC: 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Panel unit root test: Summary

Series: D(LFTS)

Date; 0411222 Time: 18:09

Sample: 2007 2020

Exogenaus variables: Individual effects, individual linear frends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 010 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method ofatistic  Prob*  sections  Obs
Wull: Unit root (3ssumes comman unit root process)

Levin, Lin & Chu t* -0.34580 03647 5 58
Breitung t-stat 374928 09999 5 53
Wull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 078233 07830 5 h8
ADF - Fisher Chi-square 849572 05305 5 58
PP - Fisher Chi-square 456810 09181 5 ill]

Cross-
lethod Statistic  Prob*

Mull: Unit root (assumes comman unit root process)

Levin, Lin & Chu t* -4.42490  0.0000 5 58
Breitung t-stat 0.01169  0.5047 5 53

Mull: Unit root (assumes individual unit root process)

Im, Pesaran and shin W-stat ~ -2.25861  0.0118 ] il
ADF - Fisher Chi-square 222636 00138 ] 58
PP - Fisher Chi-square 235501 0.0089 ] 0

** 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{LMCTS)

Date: 04/12/22 Time: 18:23

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag lenagth selection based on SIC: 0to 1
MNewey-West automatic bandwidth selection and Bartlett kernel
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Panel unit root test: Summary

Series: D(LMBIP)

Date: 04/12/22 Time: 18:19

Sample: 2007 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

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

Cross- Cross-
Method Statistic  Prob**  seclions Obs Method Statistic  Prob*™  seclions Obs
Mull: Unit root (assumes common unit root process) Null: Unit root (assumes commaon unit root process)
Levin, Lin & Chu t* -9.04336  0.0000 5 59 Levin, Lin & Chu t* -7.03110  0.0000 5 60
Breitung t-stat -1.68137  0.0463 5 54 Breftung t-stat 159724 0.0551 5 55

Mull: Unit root (assumes individual unit root process) Mull: Unit roat (assumes individual unit root process)

Im, Pesaran and Shin W-stat  -4.57356 00000 5 %9 Im, Pesaran and Shin W-stat  -4.17515  0.0000 5 60
ADF - Fisher Chi-square 254949 0.0045 5 59 ADF - Fisher Chi-square 326358 0.0003 5 60
PP - Fisher Chi-square 28.6189  0.0014 5 G0 PP - Fisher Chi-square 453770 0.0000 5 B0

** Probabilities for Fisher tests are computed using an asymptotic Chi

o } ) ) }
~square distribution, All other tests assume asymptotic normality. Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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FPanel unit root test: Summary
Series: DILGDFPPC,2)
Date: 04/13/22 Time: 11:086
Sample:; 2007 2020
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

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

Levin, Lin & Chu t* -3.04235 0.0012 5 53
Breitung t-stat 1.37284 0.9151 5 438
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -2.01287 0.0221 5 53
ADF - Fisher Chi-square 19.5359 0.0340 5 53
PP - Fisher Chi-square 2118865 00198 5 55

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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. set more off
. local SCR1=0
. scalar N=5
. scalar T=14
. scalar K=10
. forvalues i=1/9 { 2. qui reg LGdppc LFts LMcts LFbis LAmbs Llib LPpcl4Gmn LFbip LMctpp Lmbip LTVbs if
i=="i"3.
. local SCR1="SCR1'+e(rss) 4..}
no observations
r(2000);
.di "SCRY'
.01090716
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. * Calcul de SCR1C contraint: Estimation sur le modéle empilé

qui reg LGdppc LFts LMcts LFbis LAmbs Llib LPpcl4Gmn LFbip LMctpp Lmbip LTVbs
. local SCR1C=¢e(rss)
.di 'SCR1C'
48765804
. *Calcul de la statistique de Fisher F1 N=8 T=11 K=7
. local F1=(("SCR1C'-"'SCR1)*(N*T-N*(K+1)))/( SCR1*(N-1)*(K+1))
. *La P_value de F1
.di"dofl =" (N-1)*(K+1) " dof2 =" (N*T-N*(K+1))
dofl =44 dof2=15
. local PVF1=Ftail((K+1)*(N-1),(N*T-N*(K+1)),"F1"
. * Calcul de SCR1CP: estimation du modéle a effets individuels

- wtreg LGdppc LFts LMcts LFbis LAambs LIib LPpclaGmn LFbip LMctpp Lmbip LTvbs,fe
Fiwed-effects (within) regressiocn Number of obs — o
Group wariasble: companycode Number of groups — s
R-=sq: Obs per group:
within = B.F825 min = 13
betwsen = Q.0053 awvg = 13 ..
overall = @.8537F marx = 13
Fl1@,55) - 19 .79
corr{u_i, Xb) = —-2.2189 Prob > F = B L SN
LGdppc Coef. std. Err. = [ | [95% Conf. Interwval]
LFEts - - B5268549 - B21F3466 -2 .97 L= =l R - - 2954529 — - 29959
LMcts - A1AA8BIBS - B286I9L iy = L= L= = s L ] - B8 Fa999 - 2B22Z2 60
LFbis - AT 2T - BALB889 .21 2.831 - -BIZ8B3I0 P = B B=b s =]
LAmb s - R 2 T B - BRB2448 L= - 2.5l - -BAL2IA2S - BD2F 53
LIib - DAL FELT «-BLAISALIS L= [ B 2879 - -B213122 - B248399
LPpclacgmn - D 2B ST - BL26788 L= e 2. 967 - - B1lel2S6 - BIA20921
LFbip - - B2189549 - BLSDZT -1 .36 L= . Rl = - - B5A1 59 - BALBZSAL
LMctpp - - BALF2AZA - BLD T -—L.5F 222 - - BIe198F - AT T2
Lmbip -2 2T - BLL IR 2.2 2.a38 -1 215 - B899 1
LTwWhbs - BFR2OE - BAAS T2 1L.585 L% . Bl ] - - BLBR2 T2 - 1S22S5
_Cons F.AZBIZE - 2563125 27 .85 L= = s L ] B .65296576 F .32
sigma_ u - 325943835
sigma_e - 22424839
rho - 28184893 (FfFraction of wariance due to w_i)
F test that all u_i=0: F(4, 55) = 48.52 Prob > F = 0.0000
. local SCR1CP=¢g(rss)
PN '
. di 'SCR1CP

.10768559

. *Calcul de la statistique de Fisher F2

. local F2=(("SCR1CP'-'SCR1)*(N*T-N*(K+1)))/(SCR1*(N-1)*K)
. *La P_value de F2

.di"dofl =" K*(N-1) " dof2 =" (N*T-N*(K+1))
dofl =40 dof2 =15

. local PVF2=Ftail(K*(N-1),(N*T-N*(K+1)),"F2")
. *Calcul de la statistique de Fisher F3

. local F3=("SCR1C'-"'SCR1CP")*(N*(T-1)-K)/("'SCR1CP"*(N-1))
. *La P_value de F3

.di"dofl =" (N-1) " dof2 =" (N*(T-1)-K)

dofl =4 dof2 = 55.

. local PVF3=Ftail((N-1),(N*(T-1)-K), F3")

. *Affichage des résultats

.diiny" SCR1="ingr SCR1'

SCR1 =.01090716

.diiny" SCR1C ="ingr "SCR1C'

SCR1C = .48765804

.diiny" SCR1CP ="ingr 'SCR1CP'

SCR1CP =.10768559

.diiny"F1="lingr F1'

F1=14.901109

.diiny"F2="1ingr F2'

F2 =3.3273492

.diiny"F3="ingr F3'

F3 =48.517365
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.diiny"PvalF1="ingr ‘PVFl'
PvalF1 = 6.290e-07
.diiny"PvalF2="ingr ‘PVF2'
PvalF2 =.00736449
.diiny"PvalF3="1ingr PVF3'
PvalF3 = 2.051e-17

STATALE Cilayia @ yuaal)
Blomquist, Westerlund. (2013) 385 Jlasiy) Cilalaal uilacll jlod) =5 (16) a2 (galall

. xthst LGdppe LFts LMects LFbis LAmbs LIib LPpcl4Gmn LFbip LMctpp Lmbip LTVbs, hac
Testing for slope heterogeneity

(Blomguist, Westerlund. 2013, Economic Letters)

HO: slope coefficients are homogenous

Delta p-value
-1.394 0.048
adj. -5.010 0.000

HAC Kernel: bartlett
with average bandwith 1.8
Variables partialled out: constant

STATALG Cila yie @ jdaal)
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Cross-Section Dependence Test Cross-Section Dependence Test

Series: LAMBS Series: LFBIP _ _
Null hypathasis: No cross-section dependence (correlation) Mull hypathesis: No cross-section dependence (corelation)
Sample: 2007 2020 Sample: 2007 2020

Periods included: 14 Periods included: 14

Cross-sections included: 5 Cross-sections included: 5

Total panel observations: 70 Total panel observations: 70

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

Cross-section means were removed during computation of correlations Cross-section means were removed during computation of correlations

Test Statistic df  Prob. Test Statistic df. Prob.
Breusch-Pagan LM 4287394 10 0.0000 Breusch-Pagan LM 2220318 10 0.0141
Pesaran scaled LM 7.350837 0.0000 pegaran scaled LM 2728715 0.0064
Bias-corrected scaled LM 7.158529 0.0000 gias-comrected scaled LM 2536407 0.0112
Pesaran CD 5974067 00000 pggaran cD 2.282165 0.0225

Cross-Section Dependence Test

Series: LFTS

Mull hypothesis: No cross-section dependence (correlation)

Sample: 2007 2020

Periods included: 14

Cross-sections included: 5

Total panel obsemvations: 70

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

Cross-section means were removed during computation of correlations

Cross-Section Dependence Test

Series: LFBIS

Wull hypothesis: No cross-section dependence (correlation)

Sample: 2007 2020

Periods included: 14

Crogs-sections included: 5

Total panel observations: 70

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

Cross-zection means were removed during computation of correlations

Test Statistic df Prob Test Statistic af Prob.
Breusch-Pagan LI 7553692 10 0.000p Breusch-Pagan LM 44 17282 10 0.0000
Pesaran scaled LM 14.65450 0.0000 Pesaran scaled LM 7.641275 0.0000
Bias-corrected scaled LM 14.46219 0.0000 Bias-corected scaled LM 7.443968 0.0000
Pesaran CD 5.343584 0.0000 Pesaran CD 2589053 0.0093

213



Cross-Section Dependence Test

Series: LGDPPC

Null hypothesis: No cross-section dependence (correlation)

Sample: 2007 2020

Periods included: 14

Cross-sections included: 5

Total panel observations: 70

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

Cross-section means were removed during computation of correlations
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Cross-Section Dependence Test

Series: LIB

Mull hypothesis: No cross-section dependence (correlation)

Sample: 2007 2020

Periods included: 14

Cross-sections included: 5

Total panel observations: 70

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

Cross-section means were removed during computation of correlations

Test Statistic df Prab. Test Statistic df. Prob.
Breusch-Pagan LIA 89.01307 10 0.0000 Breyscn-pagan LM £1.99304 10 0.0000
Pesaran scaled LW 17.66786 0.0000 pesaran scaled LW 11.62500 0.0000
Bias-comected scaled LM 17.47555 0.0000 pjae corrected scaled LM 1143369 0.0000
Pesaran CD 9.245813 0.0000 pgzaran cD £.503773 0.0000

Cross-Section Dependence Test

Series: LMBIP

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 2007 2020

Periods included: 14

Cross-sections included: 5

Total panel observations: 70

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

Cross-section means were removed during computation of correlations

Cross-Section Dependence Test

Series: LMCTPP

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 2007 2020

Periods included: 14

Cross-gections included: 5

Total panel observations: 70

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

Cross-section means were removed during computation of correlations

Test Statistic df. Prob. Test Statistic d.f. Prob.
Breusch-Pagan LM 3260491 10 0.0003 Breusch-Pagan LM 95 25358 10 0.0000
Pesaran scaled LM 5.054611 0.0000 Pesaran scaled LM 19.06328 0.0000
Bias-corrected scaled LM 4862303 0.0000 Bias-corrected scaled LM 18.87098 0.0000
Pesaran CD 4700984 0.0000 Pesaran CD 9.686917 0.0000

Cross-Section Dependence Test

Series: LMCTS

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 2007 2020

Periods included: 14

Cross-sections included: 5

Total panel observations: 70

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

Cross-section means were removed during computation of correlations

Cross-Section Dependence Test

Series: LPPCL4GMN

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 2007 2020

Periods included: 14

Cross-sections included: 5

Total panel observations: 70

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

Cross-section means were removed during computation of correlations

Test Statistic df. Frob. Test Statistic df. Prob.
Breusch-Pagan LM 122 4039 10 0.0000 Breusch-Pagan LM 3970275 10 0.0000
Pesaran scaled LM 2513427 0.0000 Pesaran scaled LM 6.641736 0.0000
Bias-corrected scaled LM 2494197 0.0000 Bias-corrected scaled LM 6.449423 0.0000
Pesaran CD 11.05205 0.0000 Pesaran CD 0.213847 0.8307

Cross-Section Dependence Test

Series: LTWBS

Full hypothesis: FMNo cross-section dependence (corralatiomn)

Sample: 2007 2020

Feriods included: 14

Cross-sections included: 5§

Total panel obhservations: 70O

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

Cross-section means were removed durimng computation of caorrelations
Test Statistic L= 1 8 FProb.

Breusch-Fagan LM 29 55557 10 D001 0

FPesaran scaled LM 4 . ZITF4995 O.0000

Bias-corrected scaled LM 4 1282627 O 0000

Fesaran <D 1. 823441 o.05s2

Eviews12 cilajia :jdhaal)
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WAR Lag Order Selection Criteria

Endogenous variables: LGDPPC LFTS LMCTS LFBIS LAMBS LIIB LPPCL4GMM LFBI...
Exogenous variables: C

Date: 0426022 Time: 22:53

Sample: 2007 2020

Included observations: 60

Lag LoalL LR FFPE AlC 3C HQ

o -312.3438 A 1.33e-09 1077813 1116209 10.92832

1 215.9127 8452105 1.80e-15" 2797081 1.810467* -0.994822%
2 237.9029 150.4545* 2.57e-15 -2.830097* 6.001056 0.624253

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction errar

AlC: Akaike information criterion

S Schwarz information criterion

HQ: Hannan-CQuinn information criterion

Eviews12 cilajda 1 jhaal)
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Pairwise Dumitrescu Hurlin Panel Causality Taests
DCrate: O5M /22 Time: 11:09
Sample: 2007 2020

Lags: 2
rMull Hypothesis: ww-Stat. Zbar-Stat. Frob.
LFTS does not homogeneously cause LGDPPC 4. Z2Fa8s O.FFINE 0. 4294
LGDPPC does not homogeneously cause LFTS 4 955F7F 1 12705 0. 2597
LMCTS doe=s not homogeneocusly cause LGDPPC 2 TFTTF3I18 o.50878 o510
LSDFPPC does not homogeneocusly causeae LMCOCTS A4 ZFE5844 O.TFaeTrF0 0. 4427
LFBIS does not homogeneously cause LGDPPC 6. 17262 1. 763222 D.OF79
LSDPPC does not homogeneocusly causeae LEFBIS T 2OT22 230411 o.oZ21=
LAMBS does not homogeneously cause LGDPRPPRPC 11.95=24 4. TFTE545 2. E-06
LGDPPC doe=s not homogeneocusly cause LAMBS o 493590 2.50221 00005
LB does not homogeneously cause LGDPPRPC 205705 012429 o.2921
LGDPPC does not homogeneously cause LIIB 3.65338 0. 44515 0.6555
LPPCLAGMMN does not homogeneously cause LGD 1. 17387 —0. 85015 0. 3952
LSDPPFPC does not homogeneously cause LPPCL4. . 2132964 D1 7756 o.2591
LFBIF does not homogeneously cause LGDPPC M2 FET4 522145 Z E-O7
LSDPPC does not homogeneously cause LFBIP 4. 69795 0. 99225 o.2211
LMCTPP does not homogeneously cause LGDPPC 111206 4 ISH525 1. E-0%
LGDPPC does not homogeneously cause LMCTRPP T 42540 2 41817 0O.0156
LMBIFP does not homogeneously cause LGDPPC A4 30561 o.FarF14 04212
LSDFPPC does not homogeneocusly causeae LMBIFP 8. 94472 221248 oO.001=
LTwWBS does not homogeneously cause LGDPPC 65.69392 203576 O.0413
LGDPPC does not homogeneously cause LTWBS 17.3515 F.60758 2.E-14
LMCTS does not homogeneously cause LFTS 65.552289 1. 96255 0.0497
LFTS does not homogeneously cause LMCTS 2. 80431 O 00225 O 9982
LFBIS does not homogeneously cause LFTS 6 ATZ266 1. 892008 00548
LFTS does not homogeneously cause LFBIS 10.2896 2. 91558 O E-05
LAMBS does not homogeneously cause LFTS 5. 62652 1. 47771 o.1295
LFTS does not homogeneously cause LAMBS 4 28T35 O 77759 04368
LIIB does not homogeneously cause LFTS 4 51312 0. 89563 O.3705
LFTS does not homogeneously cause LIIB 4. 62708 0. 928657 0.22329
LFPFFPCL4SGMM does not homogeneously cause LFTS 249703 015229 O.2741
LFTS does not homogeneously cause LPPCLAGMM T B5T35 2 53944 oOo0111
LFBIFP does not homogensously cause LFTS 3. 35541 0. 29037 O7F7F15
LFTS does not homogeneously cause LFBIP 5.5628632 1. 97025 o.04282
LMCTPP does not homogeneously cause LFTS 554774 1. 42653 o.1509
LFTS does not homogeneously cause LMCTPP 3 22175 0. 22049 08255
LMBIP does not homogenseously cause LFTS 2. 34826 -0 22617 08133
LFTS does not homogeneously cause LMBIP F.287F717 233023 o.o0o192
LTWwWBS does not homogeneously cause LFTS 5.05294 1. FO0OG65 o.0290
LFTS does not homogeneously cause LTWBS 4 68648 0. 98626 03240
LFBIS does not homogeneously causese LMCOCTS G . AF0032 191871 O.0550
LMCTS does not homogeneously cause LFBIS 10.6211 4. 12022 4 E-05
LAMBS does not homogeneously cause LMCTS F.5658632 249206 O0.0127
LMCTS does not homogeneously cause LAMBS 10.8939 4. 23154 2. E-05
LB does not homogenseously causeae LMCTS 1. 7322320 -0. 55320 O.57F67
LMCTS does not homogeneously cause LIIB 4. 2812326 1.05207 o.2az28
LFPFFPCL4GMM does not homogeneously cause LMCTS 0.617079 —1. 14452 02524
LMCTS does not homogeneously cause LPPCLAGMRM 1.65608 -0 . 59305 0.5498
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LFBIF does not homogeneously cause LMCTS 217905 019817 08429
LMCTS does not homogeneously cause LFBIP 2803251 052464 05998
LMCTPPFP does not homogeneously cause LMCOTS 4 3ITTE4 0.82490 0. 4094
LMCTS does not homogeneously cause LMCTPP 294500 o.o0OF531 09396
LMBIFP does not homogeneously cause LMCTS 2. 732003 0. 48622 06268
LMCTS does not homogeneously cause LMBIP 1. 73353 -0.55755 o.5F71
LTWBS does not homogeneously cause LMCTS 1.84371 -0. 49995 o617
LMCTS does not homogeneously cause LTWVBS 4 47201 087413 02820
LAMBS does not homogeneously cause LFBIS 5. 76863 1 55201 O 1207
LFBIS does not homogeneously cause LAMBS 40 4857 197022 O 0000
LB does not homogeneously cause LFBIS 4 FO586 0995329 02191
LFBIS does not homogeneously cause LIIB 5 18899 1.24897 02117
LPPCL4GKMM does not homogeneously cause LFBIS 1.80740 -0.518932 060328
LFBIS does not homogeneously cause LPPCLAGMMN T 165954 228441 00223
LFBIF does not homogeneously cause LFBIS 4 FO812 099757 02185
LFBIS does not homogeneously cause LFBIP 4 F32820 1013220 02109
LMCTPPFP does not homogeneously cause LFBIS 3253243 038292 o.FoO18
LFBIS does not homogeneously cause LMCTPP 2. 47430 035253 0. 7244
LMBIFP does not homogeneously cause LFBIS 1. 47717 -0.69158 0. 4392
LFBIS does not homogeneously cause LMBIP 6. 44838 1.907328 O.0565
LTWwBS does not homogeneously cause LFBIS 6. 66321 201970 O.04324
LFBIS does not homogeneously cause LTWVBS 6. 62903 200183 00453
LB does not homogeneously cause LAMBS 10.1587 284716 o000
LAMBS does not homogeneously cause LIIB 4 95834 1. 13362 02570
LPPCL4GMM does not homogeneously cause LAMBS 32 862732 O.55560 05785
LAMBE does not homogeneously cause LPPCL4AGMRMN 1. 732680585 -0.55624 05780
LFBIFP does not homogeneously cause LAMBS 4 06159 0.65957 0.5095
LAaMBS does not homogeneously cause LFBIFP 12,4970 5 06651 4 E-07F
LMCTPP does not homogeneously cause LAMBS 4 59239 1.093291 0.2740
LAMBS does not homogeneously cause LMCTPP 5.89875 1.62004 0. 1052
LMBIP does not homogeneously cause LAMBS 1.19957 -0.832671 04028
LAMBS does not homogeneously cause LMBIP F.593299 250631 00122
LTWBS does not homogeneously cause LAMBS 291 243 150.799 O.0000
LaMBsS does not homogeneously cause LTWVBS 2.443229 2950332 000322
LPPCL4GMM does not nomogeneously cause LIIB 342344 032594 0.7445
LIIB does not homogeneously cause LPPCLAGMMN 2 40652 -0.20571 0.8370
LFBIP doe=s not homogeneously cause LIIB 1.40478 -0.72942 0. 4657
LIB does not homogeneously cause LFBIP 2. 49286 -0.16058 0.8724
LMCTPP does not homogeneously cause LIIB 5.99719 1.67150 00945
LIIB does not homogeneously cause LMCTFPP 2721328 042692 06262
LMBIP does not homogeneously cause LIIB 2.38493 020580 07598
LIIB does not homogenecously cause LMBIP 3.165401 019031 0.5491
LTWBS does not homogeneously cause LIIB 2.55856 0.329558 0.6917
LIB does not homogeneously cause LTWBS 495 819 257F7. 752 00000
LFBIFP does not homogeneously cause LPPCLAGSMRM 1012732 -0.9324329 0.2501
LPPCL4EMMN does not homogeneously cause LFBIP 1.22912 -0.81604 04145
LMCTFP does not homogeneously cause LPPCL4 . 2 27536 -0.27429 orFa329
LPPCL4GMM does not nomogeneously cause LMC. .. 4. 33458 0.80228 04224
LMBIF does not homogeneously cause LPPCLAGMM 3.94401 o.59309 0.5498
LPPCL4GMM does not homogeneously cause LMBIP 2 856610 002959 09754
LTWBS does not homogeneously cause LPPCL4GMM 2 .632790 0. 422806 056612
LPFPCL4AEMM does not homogeneously cause LTVYBS 2538329 -013677 08912
LMCTFP does not homogeneously cause LFBIP 228859 -0.26737 0. Faaz
LFBIP does not homogeneously cause LMICTPP 0.¥5119 -1.07112 0.2841
LMEBIP does not homogeneously cause LFEIP 1. 44967 -0 70596 0. 42302
LFBIFP does not homogeneously cause LMBIP o.F1811 -1.08842 0.2764
LTWBS does not homogeneously cause LFBEIFP 514173 1.22427 0.2209
LFBIF does not homogeneously cause LTWBS 1.032817 -0.92109 0.2570
LMBIF does not homogeneously cause LIMCTRPP 2 88794 004598 09533
LMCTPFPP does not homogeneously cause LMBIP 5. 41485 1.26705 01716
LTWBS does not homogeneously cause LMCTRPP 2. 71769 0. 47977 06214
LMCTPP does not homogeneously cause LTWBS 11.3713 4. 48109 T.E-06
LTWBS does not homogeneously cause LMBIP 252011 -0.14623 0.8827
LMBIF does not homogeneously cause LTWBS 3. 95152 0. 60202 05472
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