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Abstract Keywords
The accelerating development of information and communication technology (ICT) over the
past two decades has encouraged an increasing number of researchers to study and measure
the impact of this technology on economic growth. Our study aims to identify and evaluate
the impact of the use of information and communication technology on economic growth in
Algeria and some Arab countries for a period of 19 years (2000 -2018), and what

Information
and
Communicatio
n Technology,

distinguishes this research paper is the consideration of the dynamic and dynamic character (E;Crg\r/]\?thmlc
of information and communication technology and economic growth in Algeria and some Stan dara
Arab countries, using Panel data, and the study found that: The effect of the number of :

X . . . . Modeling,
subscribers in the Internet service, the effect of the number of mobile phone lines, the number

X . . . . / L Panel data,

of fixed telephone lines and the per capita output in the previous period had a positive effect Dvnamic
on the economic growth in the countries of the study sample. M):)dels
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daall & f Al e 100 J i) caled) ashad sae aipledd Jiay T LFTS, &
csall a0 g
Al e bl ablal) 7 3galll goi paas 1
Sl g dgad s

Agdsh Ayl by of Gulad e s g praall Cilagpall Aigyhay oDl 5y sSaall Alleall oy o dll 28 3 ot
Ssiall N z3say (MEF) culill 531 z35a3 ((Pooled) SU Gulaill zigal @ zilad EDE jpe3 Wil
daphay o3 b AV Z3saill Wl cialall (gpraall eyl Aiplay Bl S5z 3gaill i 2s ((MEA)
fol Lo 8 e s daanall (g ppaall Cilayyall

A zlisad il 1(03) 28 Jeaa cyldll Y zigad aii(02) ab) Joaa Eigad il 1(01) A8 Jgaa
(gl S uilal

Dependent Variable: LPIBH Dependent Variable: LPIBH Dependent Variable: LPIBH
Method: Panel EGLS (Cross- dom eff .
Dote 012 I o e 555 o on random effects) Method: Panel L sast Squares HMethad Panel Least Squares
Sample: 2000 2018 Date: 01/21/21  Time: 12.21 Date 01121121 Time: 12-24
Periods included: 19 Sample: 2000 2018 3 " 2000 2018
Total pamel (baianced) ebservations: 95 Periods included. 19 g
Swamy and Arora estimator of component variances ?’?S‘S'SECF&”SI ‘”C‘US)EGE 5 " g5 Eeﬂuds \nct\uded_ W‘Qd &5
otal panel (balanced) observations: ross-sections included:
Variable Coefficient Std. Error t-Statistic Prob. P Tuta‘ paﬂe‘ (ba‘anCed) ObSEWat\OHS: 95
LMCS 0.280379 0.031621 8.866772 0.0000 Variable Coefficient ~ Std. Error  t-Statistic Prob.
LINT 0.115497 0.019175 6.023371 0.0000
LFTS 0019308  0.011594 -1665395  0.0993 LMCS 0.252504 0031695 7.989569  0.0000 Variable Coefficient ~ Std. Error  t-Stafistic  Prob.
< 8056782 0111253 7241860  0.0000 LINT 0.098512 0019423 5071798  0.0000
Effects Specification LFTS -0.020272  0.011683 -1.735170  0.0863 LMCS 1048127 0275248 3807938  0.0003
sD. Rho c 8177870 0088661 9223714  0.0000 LINT 0351507 0125237 2806726  0.0061
Cross section random 0152061 07073 LFTS 0146502  0.085403 1715422  0.0887
Idiosyncratic random 0097820 02927 Effects Specification c 4078078 0670932  7.240222  0.0000
Weighted Statistics Cross-section fixed {dummy variables) R J 0377403 Meand dent 0.002922
-square lean dependent var
R-: d 0290503 Mean dependent 1.314569
Adfuqs%z;eRrsquared 0267113 S,EDE,ndeig.:Zei’?v‘;arr 02126235 R-squared 0992989 Mean dependent var 9.003922 Adjusted R-squared 0.356877  S.D. dependent var 1123915
SE of regression 0182035 Sum squared resid 2015434 Adjusted R-squared 0.992425  S.D. dependent var 1.123915 SE of regression 0901322 Akaike info criterion 2671286
_statistic urbin-Watson st X e
Prob(F_statistic) 0.000001 S.E. of regression 0.097820  Akaike info criterion -1.730932 Sum squared resid 7392677  Schwarz criterion 2778817
Sum squared resid 0.832474  Schwarz criterion -1.515868 Log likelihood 1228961 H Q i 2744737
Unweighted Statistics Log likelihood 9021925 Hannan-Quinn criter.  -1.644030 0g likelinoo -2z annar-Liunn ciier. - 2.
Pe— 0130000 wemn domondomver 5003072 F_statistic 1760310 Durbin Watson stat 0.309154 Fstatistic 18.38729  Durbin-Watson stat  0.058069
Sum squared resid 102.1147  Durbin-Watson stat 0.002950 Prob(F-statistic) 0.000000 Prob(F-stafistic) 0.000000

EViews10 galiy cila i iaal)
i dsalll B s b i agag Al Ll
o JLES) Gl (e 13 0sSg bal) de by ada 538 il 3sa AlSe L) o Jeas Al b
g yaall Aad) 3 U T ol asm pae ol (IS Gulall 2 35a3 pe 5 adell G 4 (sS5 GA) Lld e
. (Greene, 2005, P277) & ,Laa¥) s ddilaal;

(RZMNC - RZMc YI(N -1)

F(N -1 ,
(1-R%ZmMnc )/(NT = N - K)

NT - N - K)=
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lilla 8) dhyall da gl dpiajll Aludid) Jsla 0 T ¢ (J52 05 o Lilla 8) oY) aae ey 0 N 1ol G
(3 oaa s ) zasell b A jlal) iyl ae tK ¢ (diw 19 o3
S 0 zase sa Alal oda b canell dpmpp Jl b (sl 28] 2 3saill Cieliaall apaill Jalee Jiey (R?yc
(R%c=0.37) K Lulaill z35ai ]
z 35a Gilg Allall oda 3 cAgall Ly il a6 (of die il 2 3geill Cieliaall ol Jalee ey 1R?ync
.(R%nc=0.99)cutill ¥

Usanall dlasy) Wi Fo =13485 ()08 dypundl) jid dglany daf W Jay HLaaY) 138 Gudai e

@b ) s of Jiis %5 dusine (simars Rasanall Baapdl) mig e F (4, 87) = 247 cal
Cdadl de bl (e
Y e gh waas s
Olanss JLia) Jlestiuly 1385 Y due 50 ity o i Cogu (gl 31 dgns e sHly L L) o) aa
fed LB 1 Aagig o ladall BV S ol 59 2 3ea g Y1 Ja) e (Test Hausman)
.(Hausman Test) lawsa Jia) daiii :(04) a8 Jgaa

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

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.

Cross-section random 227136126 3 0.0000

Eviews10 gl cilajia iaal)

dios 2 = 781400l A8lan U D)hesps a5 g2 =227.13 Jlawss LAY Lysuadll Lilasy)
ziedll 05 ade s il 15 pmdall chiall o Bl lia Gl LAY daganall dpa il ey LiSay
Jsa of 13 s (Allall oda b AAuie Chljiie Liniey sy g8 39D £6 (e o Al e cubilyl 2D
ad alal e aaaty CDIEAY) ey il ad 8 Cabians sydall il CDllee dali e (365 Al
Al U808 uial) il yiiall
Al ) zigad anln &

el V) zisa sa liuho A Glly pe aedly A zasalll Gl ALl el m Guld e
r A il ez dpaill (S (02)ad) Jsanll b Aiaal) ARl e pall il e el

LPIBH, =8.17 +0.09LINT, +0.25LMCS, —0.02LFTS, +e,

D g laiy) sl -
& OosSaiall aae 3l o Cum ¢ Lmge i) Aead 8 Sl aae Sl sl Aalea By3ie 5yl o JaaDU
.900.09 2 bl (e 38l das 32l () (055 % Lo i) daxd
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e 3l das (ggiuay ad s 100 J Jl@l) caledl haghd axe alegl o dmge ADle Laag LS*
2 bl e 3al das 30k () 2058 % 1o 0eas 100 JS Jll) caled) Jagha e Jyle ol sab) o Cua
. %0.25
o (giag gadd 100 JS1 i) cailel) Jaglad 4 opSiidall sae dple gl G dnle Ale iy WS *
N5 % 1o (23i 100 J<0 i) cailedl sha 8 opSidall aae Jle ol 3ab) o G ) e 2l
.900.02 5 8l (e 28l das lals
Cianally Byl A (o sl gl e YLy lasbaall Linglsi€s i ageads pfiald) Calisy
ALY Raldl (e 35l U (S Lapacy a3l Al s o ol
Dxas s alslll e gl 13 Ay dilas B cil) e culll gudll ) zisas lasl ol ades
iall a ol el o Uy laglaal) Laglsi€s 5 8 el Jsall Gmasy el o cadRY)
o Wps IS dagady danle Gl o opadi (K gy ald il Aga JSI o el o Jlsdiall Gy il
TRTN
flkaal) andll) -

sie Lilas) Ledyd 1Dl ripadl Allae el dilasy) dysiaal (Student)eblad) z Ja e
(Fisher) jloal jady I oVl dad & uSHsd) s dile d dalas Y] (%05)4uilany) dysinall (55ine
$ el yoadl Jelee dad of WS (%65)zdsadl 13g) Appmdll 580 Jod ) A z 30l dysiadl
aaty Mea¥) Jadll o il Caal e %099 ol Aniill o3 bl e 3jlias dad a5 (R?=0.99)culy
" z3sall Al il (e

Galal) LA (01) B8, Jsi

EViews10 gl cila i | jiaal)
e L Bl a1 ol Dlies Auhall 73 gad hrial 5ydiall adll Jiaie of edef JCall e Jaadls

G (300 sl Mies el Jaie o WS ol sasa ey 138 jeal) ol Afiaad) ddadll a8l st
ad (DW) iy 3 L) Aliaa) of LS L) ) 7 35al ylial oS5 Lo 13y Ly Calh Jagia Joa
«(Non convergents)iiuic ye allaall cilyiia Jeny aa (oY) dapall o ¢ UadU Cange 03 Loyl agag )
zisalll & Caly Jlaad) dgag o e 1y RP - DW ol Lass LS Ludd Joie s zdsall of iy 3ag

el A axed Ll aal
D eSealiaal) 7z dgadll aladialy paEil), 2
LPIBH, ; z3saill &y ymill cilpiiall cpanm A il molll Jlaa) (e 28l) das byt Jlaaly asis
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sl e zdsall GG Gun glaadl gl (Sualiaal) JUL gt (g 138 L) z3sad praay ) 128 e
s Al
LPIBH, =a, +aLINT, +a,LMCS, +a,LPIBH, , +a,LFTS, +¢,

S Aalla pe L85 grall Glapal) diph aadi) b Sl Jald) g5 (e z3sal aadiuin Wl Lo
Jumdl i e Jpanll s o Saalial) z3satll 8 JSLEN (any Aadlee godiind ¥ i oz Slail) 038 Jie
casiin b Lo s il e sl 13 e 8 aiill g)al Gy ardied Cogu il 138 (e Gl gl
.Gkl 03]
:DIF-GMM (33,80 ke 48, hay  dgadll ol §
DIF-GMM (55,i) i 44 jhay g dgail) i geilis :(05) o) Jgaa

LLLLLLLL le Eav= Numbers of gooups s
rime wvariablc: année
Olbs per groilaos:
min = a7
=y 17
mazs a7

9999999

Stata-15.1 Slasy) malindl Glayia 1 jdaal)
v Lglaa) Alsde pe Auhal) 3 dagiad) dppedl) chasd) dplel o e S5 lgle Juasia) gl *

S8 Al ) Ayl cpla@y) Ayl d8lses Lol Agie aleall Ghie hliy (905 dysie (55l
(JSS zhgadll Ayginae I3y %05 dygina (gsisa e Al dpmydll Jsd S5 Wald dglas)
(Test de Sargan) juill s 4580 ,Lad) Aai 1(06) a8 Joaa

estat sargan
Sargan test of overidentifying restrictions
HO: owveridentifving restrictions are walid

92 .31063
0.0852

chi2 (75)
Prob > chiz2

Stata-15.1 Slasy) malindl Glayia 1 jdaal)
Aygine (gsimary Apda LAY 13¢] Aastaad dpmdl) o Al Jlae g ¥ Lay S5 o3e ] lasy) dam o)
ol zasalll gy e Aliiae A4kl oda J (e dediisal) ae L) cilysiall o iay paed) dpajp Jsd 5 %05
Gl Qb bl ey Alaxiosall agjall Loy Gadas lmdia e S5 A Y1 cdia)ld i Ll
. Wlias) Wsie DIF-GMM &pylay il it of Jaill Wi
:SYS-GMM alail) jaba 45 jhay gz dgadll jall
SYS-GMM iyl 7 dsaill jai dai Il Jsand) Jiay
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o e so

SYS-GMM ew\ ke Z\:ﬁ.ukg GSJA.U\ s @tﬁ :(07) é; Jeda

= PEmel —dsTs esTimasd s raa

2 - =
1= =

P s

g — as

maz= — is

ded ectaizz ca - am=_w7

Erok > chiz= — o.ocococo

1= cos= ITnterwvall

_svs==z2os

Stata-15.1 Sbasy) malid) cilajia 1 jdaal)
O V) U5 (s de AIS Lsina 53 zisall b Wald i) dags ulul ey dilas) deay e
Wl 9010 (s5ie v Ja ddilas) dugiee 4l (ol dpuadil) clpaiadl JS ) Gan cungin il Jleatidl
- Lolai) Al g Ayl Ol pial) e ] o Lilaaa Lolaidl
(Test de Sargan) il 545 4581 Ld) A 1(08) a8, (J gand

estat sargan
Sargan test of overidentifying restrictions
HO: overidentifying restrictions are wvalid

chi2 (92)
Prob > chi2

102.8142
0.2071

Stata-15.1 Sbasy) malid) cilajia 1 jdaal)
i L (905 Aysinall (5 dic Algdia LAY g Aaganall dpmydl) o e S5 odlel Lyl dam )
G A s e Wl ol 2 3sadll il o Al daplal) sda J8 (e dediiusal) Sac Lusal) il yiiall
Wsda diphll o2 Jlexioly paiill i ol Il dleiud) agiell bgyd dadias gadia o Sy
Lilean)

:Dynamic ~GMM 4& ha; 7z dgaill ks &
.Dynamic -GMM 43, oy 7 3gaill s milii 1(09) a8 Jgaad)

Dynamic pancl-—data estimation Number of obs s0o

Group wvariable: Pays Wiunbiemr o gooups s
rime wariable: Annee
obs por group:
min — is
avyg = is
mazx — is
Tumties e 0 G rslocumen s = ss el chi 2 (4 = ss313_ a2z
rrob > chiz = ©o.ocooco
Oone sStop rosults
LLLLL S SLa. Ere. = Polxl [2S2 Conf. Tonlecuvall
LoIBHL .oosos3e3 .coasiss 221 .37 ©o.o00 .ssoosss 1.c08651
INT —.o358458 .oc14107 —2 .82 ©o.00s —.o674991 —.o122006
Iracs _o17a10S _cozssaa s_o=z o _ooo _011737s _oz30834
LETS — .ooo3s503 .cooi3s —=.57 ©o.o10 —.occo6169 — .oocoo836
_cons .o8s5761 .o524766 1.63 ©o.103 —.o17276=2 .18s84e284
instruments for difference a4 eguation
oMM tvpo: L(2/.) .DLPIBH1 L(2/.) -DLINT L(2/.) DLMCS L(2/.) .DLETS
Instruments for level cguation
StLandarcd: LEIBH 1 LINT LmMcsS LETS _cons

Stata-15.1 Sbasy) malipd) cilajia 1 jdaal)
A padil) el lgine ) ALY Ayl clyiall IV 35 8 Jadid 7 3sail passd il N2 b
oo Vil Ao (ggine o Ayl Gbariall puall) sadll e BV 5y ) ddphall sda BA e gl
s e Wald ,lial e oalaeVl 1aay WS Jafie zdsalll ol lgle doaniall mill DA e cgalill
Mol Asie lgdef g8 allaall iy clylay Aeally Ll <065 4y5ine
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(Test de Sargan) Jasil) 3ai)) 4581 L) 4o 1(10) a8) J gaad)
estat sargan

Sargan test of overidentifying restrictions
HO: overidentifying restrictions are wvalid

chi2 (78) = 93.85693
Prob > chi2 = 0.1066

Stata-15.1 Slasy) malindl Glayia 1 jdaal)
gsie e LAY 13el dpiall dua il Jod o S5 dagill gl uall 39 258l LSS Gady Led
e Ldl ol zagall s o Aliie Zaphall oda J (e deadiuall saelud) il o 6f (905450
@ Ol by Alestiuall agiall g pd Lndbay WS o 5 o3 5aY) clsias lala 68 Lnla

. L\:\L.a;‘\ ‘U}m :\A.\_.)H\ AT d\.na:u.ub Jgésﬁ\

Lo dlaiBy) gailly Juai¥ly cilagieal) L sledS cm Jal) Alsh ABMal) 0853

T patiall Adghal) Jedlad) Ay i) Ao i

Levin, ) laal da) dgbasy) chlial) Jestius 3 saill i paial Al shall Judlud) dhdial LAl (i ju
<l (Maddala et Wu) sl «(Im, Pesaran et Shin) sl «(Breitung) laal «( Lin et Chu

M Jpaad) b A il

L piiall gl Juidaad) A )i JLIA) il (1) a8, J gaad)

Panel unit root test: Summary

Series: D(LPIBH)

Date: 02/07/21 Time: 22:04

Sample: 2000 2018

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

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

Panel unit root test: Summary
Series: LPIBH

Date: 02/07/21 Time: 22:04
Sample: 2000 2018

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

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

Cross- Cross-

Method tatistic Prob ** sections Obs Method tatistic Prob ** ections Obs
Null: Unit root (assumes commaon unit root process) MNull: Unit root (assumes comimon unit root process)

Levin, Lin & Chu t* -1.97793 0.0240 5 80 Levin, Lin & Chu t* -1.75810 0.0394 5 85
Breitung t-stat -1.54279 0.0614 5 75 Breitung t-stat -0.14317 0.4431 5 80
MNull: Unit root {assumes individual unit root process) MNull._ Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.73480 0.0414 5 80 Im, Pesaran and Shin W-stat -0.51430 03035 5 85
ADF - Fisher Chi-square 20.1521 0.0278 L) 20 ADF - Fisher Chi-square 13.0234 02224 5 85
PP - Fisher Chi-square 31.3838 0.0005 5 85 PP - Fisher Chi-square 3.90403 09516 5 20

** 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
-square distribution. All other tests assume asymptotic normality.

EViews10 s, o2 @ el

Panel unit root test: Summary

Series: D(LMCS)

Date: 02/07/21  Time: 22:07

Sample: 2000 2018

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 tatistic Prob.* sections Obs
MNull- Unit root {assumes common unit root process)

Levin, Lin & Chu t* -4 28671 0.0000 5 80
Breitung t-stat -1.60346 0.0544 5 75
Mull: Unit root {assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.895525 0.0253 5 80
ADF - Fisher Chi-square 22 3507 0.0134 5 80
PP - Fisher Chi-square 225168 0.0127 5 85

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

Panel unit root test: Summary

Series: LMCS

Date: 02/07/21 Time: 22:07

Sample: 2000 2018

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 tatistic Prob ** sections Obs
Null: Unit root (assumes commeon unit root process)

Levin, Lin & Chu t* -1.77328 0.0381 = a5
Breitung t-stat 2.98451 0.9986 5 80
MNull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.05532 04779 5 85
ADF - Fisher Chi-square 9.58814 04773 5 85
PP - Fisher Chi-square 28.4300 0.0015 5 90

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

Eviews10 gl cilajia iaal)
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Panel unit root test: Summary

Series: D(LINT)

Date: 02/07/21  Time: 22:13

Sample: 2000 2018

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

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

Cross-

Panel unit root test: Summary
Series: LINT

Date: 02/07/21 Time: 22:09

Sample: 2000 2018

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 tatistic  Prob.™~ ections Obs —
Mull- Unit root (assumes common unit root process) Heﬁf‘%‘j tatistic  Prob. ections Obs
Levin, Lin & Chu t= 28 19490 "D 0000 5 s0 ull: Unit root (assumes common unit root process)
Breitung t.stat T3 57221 0.0002 = 75 Levin, Lin & Chu t= -0.53558 0.2961 5 85

- - Breitung t-stat -0.71096 0.2286 s 80
Mull: Unit root (assumes individual unit root process)
. Pesaran and Shin Wstat  -2.96515 0.0015 5 g0 Mull: Unit root (assumes individual unit root process)
ADFE - Fisher Chi-square 26 7417 0.0029 5 20 Im, Pesaran and Shin W-stat  -1.13659 0.1279 =3 85
PP - Fisher Chi-square 50.7608 0.0000 5 85 ADF - Fisher Chi-square 15.7907 0.1058 S 85

PP - Fisher Chi-square 17.6280  0.0616 5 90

== 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

-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary Panel unit root test: Summary
Series: D(LFTS) Series: LFTS
Date: 02/07/21  Time: 22:15 Date: 02/07/21  Time: 22:14

Sample: 2000 2018 Sample: 2000 2018

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

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

GCross- Cross-
Method tatistic Prob.** sections Obs Method tatistic Prob.”™ sections Obs
MNull- Unit root (sssumes common unit root process) Null:_Unit root (assumes common unit root process)
Lewvin, Lin & Chu t~ -19490 0.0000 5 80 Levin, Lin & Chu t= -0.68137 0.2478 5 85
Breitung t-stat -3.57221 0.0002 5 75 Breitung t-stat -1.44396 0.0744 5 80
Mull: Unit root {(assumes individual unit root process) Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -2 96515 0.0015 5 80 Im. Pesaran and Shin W-stat -0.60141 0.2738 5 85
ADF - Fisher Chi-sguare 26 7417 0.0029 5 80 ADF - Fisher Chi-square 15.0073 0.1318 5 a5
PP - Fisher Chi-square 507608 0_0000 5 85 PP - Fisher Chi-square 121865 0.2728 5 o0

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

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

-square distribution. All other tests assume asymptotic normality.

EViews10 galiy cila i [ iaal)

22 LPIBHL ¢LMCS «LFTS ¢LINT «LPIBH :ciysidl gl e Juaaidl sl sulad e
AV g b e el e 05 Apgiae (ssiuars ABL @hLERY) Glef Jleaiul Lebsine (S B
965 AV (gsie die duilas) cf)laal A0 J e Jlaainly
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la il (e il Alla (8 5 Ll B e DalS Judlll o3ed d sl udi e Gl 381 ) deas Wl e
(Christophe & Valérie, 2006, 0 da,all (o jifie JolSill A€ Al & QD) ol of Saie (s
. P23-28)

el s el e il JalSll Hlia) eha) wil sinall DI o3¢ jidie JalSi S5a5 o (Bial Jing
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cyiall o itie JalS5 dgag a8 Joad) (ol Wl culpaniall @it JelSS amy Jama Y (63
D didal) Jalsill (Pedroni) (Agud JWEA) gl -
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- & - - H .o oo o -
idal)l Jalsill bg 8 (Pedroni) olaal il 12 a2 J gaad)
Pedroni Residual Cointegration Test
Series: LPIBH LPIBH1 LINT LMCS LFTS
Date: 02/08/21 Time: 21:54
Sample: 2000 2018
Included observations: 95
Cross-sections included: 5
MNull Hypothesis: Mo cointegration
Trend assumption: Deterministic intercept and trend
User-specified lag length: 1
MNewey-VWWest automatic bandwidth selection and Bartlett kernel

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

Statistic Prob._ Statistic Prob._
Panel v-Statistic 1.670510 0.0474 1.502088 00665
Panel rho-Statistic -0.089646 0. 4643 -0.057898 0. 4769
Panel PP-Statistic -12.62377 00000 -14.67866 00000
Panel ADF-Statistic -3.013257 00013 -3. 778706 00001

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

Statistic Prob.

Group rho-Statistic O.F7F1417 07798
Group PP-Statistic 2017087 O_0000
Group ADF-Statistic -3.495261 0_0002

EViews10 gl cilajia L iaal)
Jals 35ay pxe Dnaially HUAY) 13¢) paal) Gampd (miy oy JLis) @l el Joaal) DA e
bl Gl s 9010 5 %5 Aysiee (ssime dic Aganadl adll o 58T Aflany) Al aea oY @ik
Dlall Brvie maads JaY) Al ADLAY o Wie 4y «lide JalSS Ala (A isalll G Lessiod)
Ashall Jse 7 3saill ana il Jolal culd Judlall cpa 5 284l
D didall Jalsill (KO )gls Lad) guilis -
i) Jalsill gl (KO) hod) gl 113 a8) Jgaal)

Kao Residual Cointegration Test

Series: LPIBH LPIBH1 LINT LMCS LFTS

Date: 02/08/21 Time: 21:55

Sample: 2000 2018

Included observations: 95

Hull Hypothesis: Mo cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

MNewey-VWWest automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -8.162289 O.0000
Residual variance 0002276
HAC variance o.001849

Eviews10 gl cilajia iaal)

¢LMCS ¢LFTS (LINT (LPIBH «lsidl on Spde JolSs dlia o Lad & laal el
Naie mauai Kao Jlodls Pedroni Jlia) (e ade llast e oy %5 disins s5iwe 2 LPIBHI
gl I eyl = dsaly Jidi Al Jae zisall e eliall JalSill uld Judladl (e 3)38a) 2Dk
B Judlaall JS ) g Ly Wil A Ba) (e gle damaiall il oY @llyg ¢ (ARDL) dc)sall #Uaiy)

(1) oo ple oo bl 8 Leadiead) LD of ol ( IV \g8s 8 b
il Jlad Jsd pmnay il 8 oolai®V) sailly oSall GlaY) 4DMal Panel ARDL  zisai il
Ciph (e dadiall Ao ganall Jawg 5,480 (Mean Group Estimator) MGE ik alaiiuls ¢ JawgY) (3)alls
s Jaa) e gl il ae Julain 43yl a5 (Pesaran, Shin and Smith: 1999): o« JS
iy Jyshally sl o)l 8 uiladll aae laeY) gpe 386 Al Kbl Jolll 23l 8 dulaial)
lasd) s aa g cdyshally il gaall iladeay colll o G g IS Guua @lin o z3gall Cilaleal
Pooled Mean Group) PMGE 43k «(Favora, 2003) s JS cun coslan Uadll ax culylsg
iy Lpadll Gad) 4 paladl) ae o) iy 3B ) dsesdl degarall by 35484 (EStimator
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Al S0 ually Jyshall saal) e ulall Hlae) ces 389 ae ddsn JS Casa gli o 7 3salll ilaledl
S (Sl 08 Y1) (Dynamic Fixed Effect) DFE 4&hg (18202 <2019 «Jsla 5 43aL)
(269 Asall 2014 caeas) Jsall gand Lonily Jshally juaaill saall e ADLa)) Guilad e al

duaj paad (Hausman sl ~aans DFE g PMGE @ipiey MGE s PMGE &l)iie (g dlialiall
AUl Johadl (8 A milially dyshal) gaal) o Glaladll uilas
:DFE s PMGE «))tiag MGE s PMGE cldia ¢y Alaliall (lacsd L) gl &
: MGE 3 PMGE (yifiyph ¢ Alaliall ((lamgd) Jlid) guilis -

MGE s PMGE ¢yt b ¢y Aldaliall (lacsp LAY geilii 114 a8) Jgaal

Coefficients

() (B) (b—B) sgrt(diag(Vv_b—v_B))
mog Dmg Difference =3 S
ITMCS Z2_T926443 -5738s509%9 Z2_ 222492 Z2_TF21283
LETS -TFTT3SeB851 - 6601613 .11 38238 -B8B396343
LINT —.B8549149 -104545 — . 95924599 A .675892
b = consistent under Ho and Hars obtained from xtpmor
B = inconsistent under Ha, efficient under Ho: obtained from xtpmg
Test: Ho = difference in coefficients not systematic

chiz (3) (b—B) " [(V_b—V_B)~(—1)1 (b—B)
3.25
Prob>chiZ> O ._.3540

(V_b—v_B is not positive definite)

Stata-15.1 Sbasy) malid) cilajia 1 jdaal)
Ladll o Ji 8y 3.25 (g5l Lypunall Glawss Hlas) Aglas) of Bads Gl Jeaal) DA e
PMGE 4scaall de sanal) Jany bytie 4l cihiia of e paii ) dpjiall dunp Jod i e dganl)
MGE ic senall lasss <l paia (e 368 ST diiiia
: DFE s PMGE (b o Alaliall ((lawga) HLad) il -
DFE s PMGE (yiiysh ¢ Alaliall Glacsp Lia) guilii 115 a8) Jgaal

Coefficients

() (B) (b—8B) sgrt (diag(Vv_b-—v_5B))
DFE PImg Difference 5. E.
LMCS 2 _322529 2_2792706 - 0428229 2_363067
LETS . 7823561 -3744051 414951 -89204382
LINT -5236505 -.3229304 -2007201 -56810295
b = consistent under Ho and Ha; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho:; obtained from xtpmg
Test: Ho = difference in coefficients not systematic
chizZ(3) = (b—B)"[(V_b-wv_B)"~(-1)1 (b—B)
= 2. 24
Prob>chiz = o.5232

Stata-15.1 Sbasy) malid) cilajia 1 jdaal)
Ladll o Ji ay 2.24 g5l Lpusall Glawss Hlas) Aglas) of Bads Gl Jeaal) DA e
PMGE 4seall de ganall Jag 3y380 dipha ciptie of o (ot i dyyiall L dl) Jod Jiny Lee lsaal)
DFE Saeludll ol 591 cilydie (pa 3 iy A

521




526 -505 : Sl B s alaByY) gail) o Juai¥ly laghral) Laglsi€s A (ubd aglsa suS & 1l Ao
"2 2018-2000 : 558l — Analysis Dynamic Panel—slie b duuld il Al Joall g

:PMGE 43;ba; ARDL g igai jsalii -
PMGE 48,k ARDL g igai 1385 116 a8; ) gaad)

Dependent Wariable: D(LPIBH)

Method: ARDL

Date: O2/16/21_ Time: 15:31

Sample: 2002 2018

Included observations: 85

Maximum dependent lags: 1 (Autormnatic selection)

Model selection method: Akaike info criterion (AIC)

r= (1 lag. automatic): LPIBH1 LINT LMCS LFTS

Fixed reg (=
MNurmber of m evalulated: 1
Selected Mo Lg1. 1.1 1

RO b
MNote: final equation sample is larger than selection sample

wariable Coefficien t Std. Error t-Statistic Prob_ =

Long Run Equation
LPIBH1 0591417 0082399 T ATTATES 0.0000
LiNT 0125916 0070660 1. 782005 0. 0796
LMCS 0. 332429 0046522 7. 1456586 00000
LEFTS 0. 032393 0083215 0. 389275 0. 6985

Short Run Equation
COINTEQO1 0.518510 0251548 -2 061279 0.0438
D(LPIBH1) 0. 575633 0142945 4. 026950 0. 0002
D (LIMNT ) 0. 220551 0. 214897 1.026310 0.3090
D(LMCS) 0 205655 0098968 2 077996 00417
DILETS) o 14798 0085655 1. 727650 0. 0894
1.589279 063066 2 520002 00145

Log likelinood 129 5313

*Mote: p-values and any subsequent tests do Not account for Model
selection.

Eviews10 gl cilajia [ iaal)
9053 Lilas) dysinay ~0.51 Lllu tadll maaial aa Addea of PMGE Zipylay il dlae (g pualy —
A byl lytiall Ay GalaBY) satll (g Ja) Aljsdal) ADkall dygina 2S5 Lo Ja g
Al 2l (e 3l dias Aadee 3y3al Loyl Lyginall o PMGE Ziphy paiill ddee (e oy WS —
el ol Apala®Y) Akl e G155 L)la) o LS (905 AN (ssiue die Lilas) Ugde LGDPH1
U pa Jae O @llyy Auhal) Gillaae Al ity (Ssalial) #35a) o oy Lea cashall 5l aal
il saill Jama ol Liad Wpdi (Sagy Al Do gy Al gy AL 55 Joney aiipe llall 35
Dlsal hias ey Gilad) el ml Lol daud) daatae o Adlall 35l sal ladae Dale ey il
Al Jae Jsall 8 135 Allad) Al sail) a1 Aagall 2 Y ealic (e o6 iy Jaiad
vie Libaals Loladl dlsde g8 LMCS Ji calgl) .L.}.L.s &b oSyl 2ae Aalas bydial Al LI -
&l e il daan waat 3l Ll Lola) A g L)lily juadll gad) e %05 AVl (s s
S s W1 5 pads 100 IS ) Cilell haghad b cuSyidall s i salyll of Cua cJyshally JaY!
Jashall gaall e %0.20 5 juaill sadll e 9%0.33 5zl (o 3l duas 83003
Lilias) dgias Lola) dlgie g LFTS eyl Cinld) Jagha 3 (p€dall aae dalae 3y0a] dowaly Wi -
Sl o Gam dyshally Jal) 3 bl e 28 A aaas il Ledy el ol e %05 ae
2l e Dl Aan 850y (I gam %1 2 =eds 100 U9 JWll calg) daglad 8 opSpndall aae
ashl) ol e 9%60.03 5 il sad) e %0.14
%05 AYall (ssiuse vie Lilasly Lolat) Alsde o8 LINT V) ded & o€ndal) axe dually W -
) e Ll Las yaad 8 50 Ledy %1 v Lilas) dyginas Labial Alpie WLty padll gad) e
33 1 5 (=33 100 J< i) ek b A oSdal) s (B33l o s (Jashally JaY)
Jashall gaall e %0.12 5 juaill sadll e 9%0.22 5 sl (o 3l duas 83045
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Aagall Jsall Ganss el 3 gabai®y) saill o Jlai¥ly Cilaslaall L gl i€ 3l duslyall g
Panel ddshll dejl) Judludl zgie dadiul & dagphall LIKEY) e s, ((2018-2000) w35l SDla
z3sa «Pooled Regression Model xaeaill Y1 z3sai 105 il 3 Buks A e Data Method
.Random Effects Model lsiall 51 #3035 Fixed Effects Model culill 531

il 3 eala®y) sl e JlaiVly clesbeall Laglg€s 5 Lanlall Lull oda 3 W ois )
Ik Lo el Jsall (amys
leadlly aludl yé5 & Galdll (e JST Gl g Uil e IS Jgan Uie sane g0 Al 3 oSl dagds -
adayilly Yl a3eal o BY1 gie A LIS GhuY) YA (e Ll bisi lawd Ll LS cpaaall
S ol Y] e s lsas leadlly add) yis ) ALY calall Bl paa g L)) Il o ally ¢ gally
il O (i 135 4l o o () Jraiil) G 0 lanaal ga slall g Uil of Lagg eled sl aindilly
s Adled) Aubudl DA e ladsd landi o ba GlasSa) Jolas addes (ilgal) lelaatin IS calalall sl
Maan ) aladl a1 Glasyl i
salll a8 VLAl Glagleall L gl i€ 500 Ll B 4 Loy an IS AL e Wadl) ekt oy o -
Auhall e Jga A gabaidy)
Sl Jarl (g lillaia g cilalgia) (agn 3 cgalal) Jld) ) e 1ils Gsaal ST gpil QL) () manal -
Orediinall Calie (pn Olaglaall Jols DA (e LeSbiay ) Claglaally byl (g2a5 gddl 3ysall dayls
Aol i Fypdy dgeti g3 Ul
Gla®Y) aiill DA e Glldy MEF clll 31 z3sa sa duhal)l dial Zuball #jdall z3saill of -
ses iyl Ak oSl e (e IS F gl (Hausman sl e lely el zsaill Slanyls
salll 4 i (add 100 JS) Jlll Calgdl Lsha aiey (add 100 ISV ) Cinlgd) baghd & oS il
Aylaill DL ey dulle 4%ispe = dsall 13gd Wy il Cald) Lgha 4 pSpdal e of G cgalaiyl
o Bll dias gl ) a5 %1y cull) Calgl) laghd Sl aae 8 il o Cua ol
O im0l e 2l dias (gsiues JU Calgll Lagha dae G Aumge AMe Laag LS 960.02 5 gl
e Aigye of WS 900.25 5 ) Ge 2l daas saly ) gon %1 o JEl Calgdl hasha s syl
5y A a5 %1 -+ i) Ak b il aae 3l of i Lae damge & i) Ak 8 Sl
Agalamy) Aplaills (oaslety Yo 1385 %0.09 2 mslil) (e 3l duas
DW (puily oy ddbias) of ) 28l Capca oala®) sl e iyl ailgd it o Jaadlall -
dal ey Aiuie e 28l Aleal) e o Jay e (JV) Aol e ¢adSU 30 Lals)) agay ) s
JaY) 3 el el o asSall Blaty) T Ay Ll Auslyall 3 sail Ay ppnsdil] 850800 Aushall el (ppuan
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