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101 G W) ) 9okl (3 daasile J gl e e et SO i 28 U0t ol il ollans e
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450 LPIB LK, L LELC

ARE 6,89118711 | 3,80968256 | 10,8398319 4,28559588
BHR 5,62586132 | 4,26495151 | 9,01271741 4,33476097
QAT 5,7859581 |4,13482835| 10,0861906 4,7615637
KWT 6,07866021 | 4,15898576 | 9,98069333 4,56020972
SAU 6,89118711 | 3,80968256 | 10,8398319 4,28559588
OMN 6,02544765 | 3,58682568 | 9,91685367 4,24095959
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Eetween regression (regression on group means) Number of obs = 148

Group variable: region Number of groups = 6
E-=q: Obs per group:

within = 0.3333 min = 28

between = 0.9702 avg = 28.0

overall = 0.7002 max = 28

F{3,2) = 21.71

ad(u_i + avg(e_1.))= .0616394 Prob > F = 0.0444

LPIE Coef. S5td. Err. T Bx|t| [95% Conf. Interval]

LK .607663 .0916033 6.63 0.022 .2135259 1.0018

LL -.67591288 .1314657 -5.17 0.035 -1.24478 -.1134777

LELC .B675637 .1235702 4.59 0.044 .0358842 1.099243

_caons .2573083 .B237981 0.31 0.784 -3.287209 3.801826
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Qpithin — Amce = 0 -H,

Qpithin — Amce * 0 :Hl

(D1, D2) 8 i) ol prald ) 23 58 lodes § et 208 OF o

LAl drall ‘_512*5 Sl adla

H= (aLSDV - a‘MCG)‘[Va'r(a'LSDV) _V(a'MCG)]_l(a‘LSDV - a‘MCG)

tsr 905 Jloamty 2 & 2y e gl andll Wl X2 e IS 55 a8 H aslas

20.05

X2 =5.99
o] Lot maes @y « EVIBWS  maly plisiaaly JlasV1 s ol ) S8 LS
AU g 8 e se e LST LEL L)

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

Chi-Sq.
Test Summary Statistic  Chi-Sq. d.f. Prob.
Cross-section random 28.808960 3 0.0000
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bl e Wl las) ey Al Uy (Pedroni (1999) Ll i e Jan Y1 al> )
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SN ems B e sy Wgs S 3 olpdl G ol e LSS BMe 3y 10 LS e
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Fedroni Residual Cointegration Te=st
Series: LPIB LK LL LELC
Date: 10/18/M18 Time: 0023
Sample: 1990 2017
Included observations: 168
Cross-sections included: G
rull Hypothesis: RNo cointegration
Trend assumption: Deterministic intercept and trend

Automatic lag length selection based on S with a max lag of 5
MHMewey-WWest automatic bandwidth selection and Bartlett kermeal

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

Statistic Prob. Statistic FProkb.
Panel vwStatistic 1. 400812 O.0506 0.87 7563 01901
Paneal rho-Statistic -0.227285 0. 4052 -0.2558321 0. 2990
Panesl PP-Statistic -1.825474 00240 -2. 5918326 00048
Panel ADF-Statistic -2 2483860 00006 -2.214551 00005

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

Statistic Prob.
Sroup rho-Statistic 0501154 0o.56919
Sroup PP-Statistic -2 4499832 00071
Group ADF-Statistic -2 269285 O.0005

Eviews 10 xb » ol 2 - jiall
oS et e adlas) IS a1 JlesY dd e dexes (Pedroni et i3 o)

tab>S
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Dependent Variable: LFPIB

Method: Panel Fully Modified Least Squares (FMOLS)

Crate: 101818 Time: 0044

Sample (adjusted): 1991 2017

Periods included: 27

Cross-sections included: 6

Total panel (balanced) obzervations: 162

Panel method: Pooled estimation

Cointegrating equation deterministics: C

Coefficient covariance computed using default method

Long-run covariance estimates (Bartlett kernel, Mewey-VWest fixed
bandwidth)

Wariable Coefficient Std. Error t-Statistic Prob.

Lk 0.229959 0.033740 5.815862 0.0000

LL -0.405645 0.055856 -F 262330 0.0000

LELC 0.207562 0.068377T 3.035568 0.0028

R-squared 0.924230 Mean dependent var 4 485340

Adjusted R-squared 0.920259 S D. dependent var 0.2189445

S.E. of regression D0.061964 Sum squared resid 0.587451
Long-run variance 0.005671
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((panel) i J1 ctal St VECM - pooeas daii 356 .4.1.4

) sl anand o L) et aesl 2358t 0B panel wul a3
ot Bk Bl ods (U A s Py e K Ll plss S 3 (11,0, N s 2
o (inter individuelles) s &l ol s a8l of 48 =l 54y SLaeV o 330
o) gen) 1 203 ) Bl i) B> o pize e oy OF S0 T 803 3 2l Lo Jels il sl June O
e e eI b 3 (BAY e gl 3 asT A G Bt el LS @
L panel il susld) s =Y bl absls ) i

121,000 N i 87 JF g oS 1(1) a ol r alalSan iz K g et Yijp oS
=1, T 6

Vio = (v v
1ol o a3 bl il (NKGL) andh 55 87 g el g I 5e 5

2 B3 0, Mlas sy BB Se a8l il plze WIS B 3y Sy
ol aedl awils

D(LPIB) = - 0. 208996551884*( LPIB(-1) - 1.15322135539*LK(-1) + 1.57454958421*LL(-1) - 0.709504027042*LELC(-1) +
0.364524712703 ) + 0.212483311966*D(LPIB(-1)) + 0.0343219593671*D(LPIB(-2)) + 0.0149130131149*D(LPIB(-3)) +
0.0842719263653*D(LPIB(-4)) - 0.256575072689*D(LPIB(-5)) - 0.10115910451*D(LPIB(-6)) - 0.00215102902277*D(LPIB(-7)) +
0.0263503275483*D(LPIB(-8)) + 0.00891032847186*D(LK(-1)) + 0.0170128279037*D(LK(-2)) + 0.0175012798734*D(LK(-3)) +
0.00979369680467*D(LK(-4)) - 0.00754122779562*D(LK(-5)) - 0.00819652495723*D(LK(-6)) - 0.0129615287159*D(LK(-7)) -
0.00527226752887*D(LK(-8)) + 0.087536945825*D(LL(-1)) - 1.54152999878*D(LL(-2)) + 1.5728672076*D(LL(-3)) -
0.994105925636*D(LL(-4)) + 0.597978367469*D(LL(-5)) + 0.0682794119499*D(LL(-6)) - 0.0642112369991*D(LL(-7)) -
0.272348219763*D(LL(-8)) + 0.00871580005077*D(LELC(-1)) + 0.00994963674884*D(LELC(-2)) - 0.138783068223*D(LELC(-
3)) + 0.0542244319804*D(LELC(-4)) + 0.0516979184212*D(LELC(-5)) + 0.0130788601713*D(LELC(-6)) +
0.0360252210199*D(LELC(-7)) + 0.0486063720557*D(LELC(-8)) + 0.0119580178065

D(LELC) = 0.00128084588785*( LPIB(-1) - 1.15322135539*LK(-1) + 1.57454958421*LL(-1) - 0.709504027042*LELC(-1) +
0.364524712703 ) - 0.154561983618*D(LPIB(-1)) + 0.0579381283474*D(LPIB(-2)) + 0.0443642590214*D(LPIB(-3)) -
0.000615018730404*D(LPIB(-4)) + 0.00390031938374*D(LPIB(-5)) - 0.183770730916*D(LPIB(-6)) -
0.0775793729523*D(LPIB(-7)) - 0.103597444858*D(LPIB(-8)) - 0.00955036434658*D(LK(-1)) + 0.0103688346964*D(LK(-2)) -
0.0156703742408*D(LK(-3)) + 0.00349882612967*D(LK(-4)) + 0.0172429023384*D(LK(-5)) + 0.0152528633725*D(LK(-6)) +
0.00666215454571*D(LK(-7)) - 0.0080149356942*D(LK(-8)) - 0.425183728176*D(LL(-1)) + 0.110410551605*D(LL(-2)) -
0.773553501659*D(LL(-3)) + 1.66178468598*D(LL(-4)) - 0.759215185892*D(LL(-5)) + 0.158292779055*D(LL(-6)) -
0.481628063327*D(LL(-7)) + 0.209950961279*D(LL(-8)) + 0.0860540799881*D(LELC(-1)) - 0.0589011873632*D(LELC(-2)) +
0.161909664075*D(LELC(-3)) + 0.0753163085777*D(LELC(-4)) + 0.164630143132*D(LELC(-5)) + 0.015497084948*D(LELC(-
6)) + 0.202745450399*D(LELC(-7)) + 0.130282908098*D(LELC(-8)) + 0.00639035628962

WUJM\ = L}\-“JL;; (t:—207 ) vy ( -0. Z)JL» Lo TS > J.AL&/’ ol LSy

O Gk pLH Il il o 3 a0l i (3 ol ) ) gl OF o Mg Utk s

! Christophe Hurlin, Valérie Mignon, Une synthése des tests de co intégration sur données de panel, Economie
et prévision, 2007, p 244.
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Dumitrescu Hurlin Panel dww j=1.5.1.4
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Pairwise Dumitrescu Hurlin Panel Causality Tests
Sample: 1990 2017

Lags: 2

Null Hypothesis: W-Stat. Zbar-Stat. Prob.
LK does not homogeneously cause LPIB 5.23422 3.01462 0.0026
LPIB does not homogeneously cause LK 3.66667 1.45178 0.1466
LL does not homogeneously cause LPIB 6.95869 4.73391 2.E-06
LPIB does not homogeneously cause LL 20.1072 17.8429 0.0000
LELC does not homogeneously cause LPIB 5.11637 2.89712 0.0038
LPIB does not homogeneously cause LELC 3.25418 1.04052 0.2981
LL does not homogeneously cause LK 3.13983 0.92652 0.3542
LK does not homogeneously cause LL 8.33168 6.10279 1.E-09
LELC does not homogeneously cause LK 3.68547 1.47052 0.1414
LK does not homogeneously cause LELC 3.47306 1.25874 0.2081
LELC does not homogeneously cause LL 16.1373 13.8849 0.0000
LL does not homogeneously cause LELC 7.27043 5.04472 5.E-07
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- C, Hurlin. un test simple de | hypothése de non Causalité dans un modéle de panel Hétérogéne .Revue

Economique , 2005.56(3) , pp799-809.

2. C. Hurlin, Testing for Granger Non Causality in Heterogeneous Panels ? Working paper LEO. Université

d’Orléans ? 2007, p10.
197



A b I 3 @aladYl sdl 5 AL S Bl IVgrasl o BV BB sl 3 & Jad

Sa o J)&\wﬁrw
A U e s Cas J) ) U T e s o) sl A B BV gy -

St

USRI PRUL -+ VS /) PO R4 BUOP SO 1 S PN I N PR S SO (P P
PO ol s e s A
P ) S e s e leall g oI B S o B 8D 3 ey =
Ly B I J g3 & ealadyl padl Jo 4l ¢S Bl SMgawl S il d Al 3 5

roel ) oS e g &y ) ) O dulys (1.5,

B W Jg o (S5 Wl e sy U] HSIA0] eilnd) Ll il oo 5 Lok,
¢ Aulll ol el ) LSy B LSl Bl ) jlestl cdul ) sdas IS e J gl
ADF me i N5 (oo jlesty PP 0y i sl plasuanlyy i e @y ST adl,
iy By A as I e sllax VI (313 DLl s gy SLISG 5T oV laeV) e A b U
gy i oy ol d 3 g cple oLy ol d g 123U S JISCal o0 o2 L s
A (6 AV 8 o (651 AN el ddomsy e ) ) o 5L Y1 L gy ool
(TS 5TDS) izl pae ¢ 5 ad as

Wlerd) (L S U Mgzl oo 3 4 i i Je ADFY PP L) ban
¢ rasllly U ikl Je bhad U sl ) e 50 Ceas g JUD 0SS (e
toedl o gk

198



A b I 3 @aladYl sdl 5 AL S Bl IVgrasl o BV BB sl 3

@\Jj\ J..aﬁ\

L3 J J 9 (ADF) sum g1 i o jlast (4 V1) o3y J g

LELC LL LK LPIB
oAl el S el G el S sl
dsY dsY Ao oY)
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Square Square
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summary of spatial-weighting object w

Matrix | Description
_______________ +______________________

Dimensions | 18 = 18

stored as | 18 = 18

Links |

Total | 44

min | 0

mean | 2.444444

max | 7

warning: spatial-weighting matrix contains 1 island
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Summary of spatial-weighting object w

Matrix | Description
_______________ +______________________
Dimensions | 18 = 18
stored as | 18 = 18
values |

min | 0

min=0 | 1428571

mean | .0524691

max | 1

warning: spatial-weighting matrix contains 1 island
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@\Jj\ J..aﬁ\

A bl s Sl Bl 36 i il 1 (12.VI) @By J g

OLS SAR SEM SAC SDM
SRE SFE FE RE
C 1.73* 2.63* 2.81*
LK 0.37* 0.17* 0.17* 0.17* 0.17*
LLL -0.51* -0.32* -0.28* -0.32* -0.32*
LELC 0.52* 0.34* 0.33* 0.31* 0.35*
W. LK 0.12
W. LL -0.68
W. LEC 0.01
p 0.11* 0.20* 0.12

y 0.15* -0.04
Hausman 7.95 12.87 8.59

test

ProbH>=chi2 0.09 0.01 0.28
R? 0.92 0.88 0.91 0.91 0.91
AlK > 414.41 0.37 0.91 -1. 62 6.37
BIK » 397.52 29.93 -3.62 24.49 48.60
Log-likelihood 3,65 6.81 17 .48 701.25 6.8119

%1JL«J>—M5MJ\;;RU;A\*

STATA .15 ; R-Studio i, b2 e slezeVU Il slae] o ©yball

J/2) Testing T
test [Wx]lk =

1) [wx]lk
2)  [wx]1k
3} [wx]lk

chi2(
Prob =

3 olazsl S5 Y SAR

ds¥al- A

wald test L) Jo oy sllly #3500t 3 SAR J1 3425 jlel >

or SAR
[Wx]11 = [wWx]lelc = 0O
[wx]11 = 0
[Wx]1elc = O
0
3 = 0. 34
chiz = 0.9533
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Wald test b o dozmy g1y 23 0l § SEM j1 3 5 jla) >

. //3) Testing for SEM
. testnl ([wx?1k = -[spatiallrho*[Main]1k) ([wx]11 = -[spatiallrho*[Main]11) ([wx]1elc = -[Spatial]rho*[Main]lelc)

(1) [wx]k
(2) [wxIN
(3) [wx]le

= -[spatial]rho*[main] Tk
= -[Spatial]rho*[Main]1]
1c = -[Spatial]rho*[Main]Telc

chi2(3) = .35
prob > chi2 = 0.0394
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Pairwise Dumitrescu Hurlin Panel Causality Tests
Sample: 1990 2017

Lags: 3

Null Hypothesis: W-Stat. Zbar-Stat. Prob.
LELC does not homogeneously cause LPIB 5.77570 3.17273 0.0015
LPIB does not homogeneously cause LELC 3.96951 0.78570 0.4320
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. //2) Testing for SAR

. test [wWx]lk = [Wx]11 = [wWx]lelc = 0
(1) [wxllk - [wx]11 =0
{2y [wx]lk - [wx]lelc = 0
C3) [wellk =0
chi2( 3) = 17.28
Prob > chi2 = 0. 0006

SAR 734 QUL aead 10,8 a5 a5 0.05 0 51 CHIZ 20 Jloxst OF >3
SAC 34 stesst (Sg MdS” JWuy SDM 556 & esloel s
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//3) Testing for SEM
testh] ([Wx?1k = -[spatial]rho* [Main]Tk) ([Wx]11 = -[Spatial]rho*[Main]11) ([wx]1elc = -[Spatial]rho*[Main]lelc)

(1) [wx]Tk = -[5patial]rho*[Main] 1k
(2) [wx]11 = -[spatial]rho* [Main] 1]
(3) [wx]lelc = -[Spatial]lrho*[Main]lelc

chi2(3) = 16.42
Prob » chi2 = 0.0009
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26 Robust Hausman et Je slze¥U 5 SAC 734 50 eVl o35 ol e
S gl ol g 93 LS g e sl 3oy o U1 I NI 1348 8 dasall 340
1oV J gkl 3 s g iy SAC SFE
Ly ) JW J 5 Sl B 236 s @il (13. V) o3, J sk

OLS SAR SEM L.Y SAC SDM
SFE SFE SFE SFE
C 2.37* 2.48*
LK 0.45* 0.18* 0.16* 0.17* -0.05
LLL -0.68* -0.27* -0.30* -0.32* -0.81*
LELC 0.40* 0.49* 0.44* 0.31* 0.48*
W. LK 0.35
W. LL 1.08
W. LEC -0.44
D -0.20** - 0.14 -0.26*
y -0.21** -0.14
Hausman 197.83 25.67 1.9e+12
test
ProbH>=chi2 0.00 0.00 0000
R? 0.90 0.88 0.85 0.83 0.54
AlK > 322.65 -3.62 -3.62 -1. 62 2.37
BIK > 310.88 11.08 -10.90 15.80 25.37
Log-likelihood 45 6.81 6.81 200.98 25.61
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//2) Testing for SAR

test [Wx]lk = [wWx]11 = [wWx]lelc = 0
(1) [wxllk - [wx]11 =0
C2) [wx]lk - [wx]lelc =0
(3 [wx]llk =0
chi2( 3) = 20.38
Prob > chi2 = 0. 0001

-;;;nw;\‘J{;,SAR 7355 QUL ) Bz ) 285wy 0,05 o 81 CHIZ 203 Jlas) OF 1>
SAC 3 stexst (S5 S JWuy SDM 35
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//3) Testing tor SEM
testnl ([WX?1k = -[Spatial]rho* [Main]Tk) ([wx]11 = -[spatial]rho*[Main]11) ([wx]Telc = -[Spatial]rho*[Main]lelc)

(1) [wx]k = -[spatial]rho* [Main] 1k
(2) [wx]17 = -[spatial]rho* [Main]1]
(3) [wx]1elc = -[spatial]rho*[Main]1el

chi2(3) = 0.7
Prob » chi? = 0.0000
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OLS SAR SEM L. Y SAC SDM
Ran SFE TFE Ran
C 2.37* 2.75 2.14*
LK 0.45* 0.17* 0.17* 0.17* 0.13*
LLL -0.68* -0.30* -0.28* -0.40* -0.40*
LELC 0.40* 0.24* 0.18* 0.08* 0.28*
W. LK 0.04
W. LL 0.13
W. LEC -0.44
p 0.21** 0.79* 0.36*

A 0.38* 0.90
Robust 6.21 10.47 6.21

Hausman test

ProbH>=chi2 0.18 0.03 0.18
R? 0.31 0.31 0.86 0.77 0.12
AIK 211 -2.11 -1.18 0.11 8.11
BIK 25.05 25.05 14.32 19.77 40.89
Log-likelihood 49 5.94 3.66 254.81 5.94
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ARDL Error Correction Regression
Dependent Variable: D(LFIB)

Selected Model: ARDL(1,

2,1, 4)

Case 2. Restricted Constant and Mo Trend

Cate: 101218 Time: 20
Sample: 1990 2017

35

Included observations: 24

ECM Regression
Case 2! Restricted Constant and Mo Trend

WVariable Coefficient Std. Error t-Statistic Prob.
DiLL) 1.619275 0162966 9. 936297 0.0000
DLL-13) 1. 273007 0.119284 10.67205 0.0000
DLk} -0.300319 0.041843 -TATTZ2E3 0.0000
D{LELC) 0.149750 0.022334 6.705112 0.0000
D{LELC{-1})) -0.824846 0.076109 -10.83773 0.0000
D{LELC{-2}) -0. 726674 0D 056699 -10.8947F7 0.0000
D({LELC{-3})) -0.503328 0.050605 -9.9486121 0.0000
CointEgi-1)y* -0.630434 0.055000 -11.46246 0.0000
R-squared 0912660 Mean dependentwvar 0.007097
Adjusted R-squared 0.874448 32.D. dependentvar 0.007 707
S.E. ofregression 0002731 Akaike info criterion -8.707170
Sum squared resid 0.000118 Schwarz criterion -8.314485
Log likelinood 112.4860 Hannan-CQiuinn criter. -8.602991

Curbin-YWatson stat 2290122

* p~value incompatible with t-Bounds distribution.

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. (0% I{1)
F-statistic 19.70818 10% 237 3z
k 3 50 279 367
2 5% 315 4.08
1% 365 4 66
Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.

LKKK 0.273200 0.058485 4.671258 0.0001

LL 0.354869 0.171583 2.068206 0.0518

LELC 0.168171 0.091126 1.845482 0.0798

C -1.292803 0.868066 -1.489292 0.1520

WAR SGranger Causality/Block Exogeneity Wald Tests

Sample: 1990 2017

Included ocbservations: 27

Dependentwariable: LFIB

Excluded Zhi-sqg odf FProkb.
L KRR 1.267055 1 0.2603
LL 21 90242 1 O.0000
LELC 2. 950661 1 O.0736
Al 26.26166 2 00000
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ARDL Lomng Runmn Formm and Bounds T est
Cependent Wariable: O LPIE)

Saelected Model: a4 4 2 2)

Case 2 Restricted Constamnt and Ko Trend
Sample: 1990 2017

INncluded obs ervations: 24

Conditional Error Correction Regression

Wariable Coefficiert

=td. Error

t-Statistic

001 T
Woola
"Eé o
il

L -2 110476 o 552443 -3 820258
LPIE(-1)* =1 148091 O 250163 -4 581378
-1} D OsE2E615 O O52933 O So93538 38 .
LLi-1% D .SEsO 3D . 1205936 5. 41 S408 D OeeE
LELCE-1} oA T4823 ooEST S 2. oE0es3 oD 51
DMLPIBE(-1 3} —-D.DE1T22 T 1ESTDE —0. 514538 DoS20E
DHMLPIBE(-23) O 2T ADT o 114562 3. O3I2TAE DD 1E2
DMLFPIBE(-3)} D.22TEES3 . 14132838 2. 315500 DDAas2
L S Oy O OD29929 O 022502 1 _3OE320 D 2276
DL B 3 O OET26 o032 8658 O 2049645 O_3430
DL -2 )} O OoO7IE53 O O2 4565 2 986085 o O174
D LI<(-3 )} O DESS o O020545 2771221 D O2.43
L LY ooDTEes [ ai= =t et DDTS 458 L s s
L1123} -0 152345 oAB1313 -1 . &543 . 3435
CHLELC) O 2eEAa2 s O DD EES 5.114101 = =
CHLELC(-13}3 ooE2314 ooE1528 1.58885222 1 B
= pzvalus incom patible with t-Bouwnds di st botiorn.
Levels Egquation
Case 2 Restricted Constant and Mo Trend
Wariable Coefficiert Std. Error t-Statistic Prob.
Lk O O4a45S038 O.O39247T 1. 169721 O 27TES
[ o577 1542 D OFI0ZT T . 826499 OO 1
LELC 0.1 52626 O.OoO39o55s5 2. 829493 [s-Ns sius ]
= -1.8541 457 D.32E8219 —-5.8448653 O s

F-Bounds Test

rMull Hy pothesis: Mo levels relationship

Test Statistic wWalue =ignif. o) 1)
sy m ptotic:
mn="1000
F-=statistic T 685287 10%% 2.37F 3.2
L3 3 5% 279 3.67
2. 5% 315 4. o8
1% 3. .65 4.5
Finite Sam ple:
Sctual Sample Size =4 =3
10% 286818 3. 532
5% 3F.1649 4. 194
1% 4.428 5.816
Finite Sample
=30
10%% 2.6876 3.586
5% 3272 4q. 306
1% 4. 614 5. 966
SR Error Cormmrection Regressionm
Dependent Wwariable: [ LEIE)
Selected Model: AROILLS 4, 2 D)
Crase 2 Restricted CGonstardt amnd Mo Tremd
Crate: 10013218 Times: 18000
Sample: 1990 2017
INncluded obs srvations: 24
ECh Rearession
Case 2 Restricted Constant amnd Mo Tremnd
Wariable o efficient =td. Error t-Statistic Frob
X LFIE(-13} a1 T2 o 1Ea3s - FEeETFa1s5 o AasaT
CHMLFIE(-Z23} O ZFa47a07 DOEaz20 | 1299 7FE L= e s Be
DM LFPIE(-=)) o 3I2TEES O 1DDE1 5 I 255554 Do 16
[ e D D220 O.o1 3523 2.21=2184 O osTaE
L (-1 3} O DDETIZ6E D.o12851 D52 g0 DS a9
DL (-2 ) D.O7FIE53IF o.o12616 5. 837910 O =
L -]} R e = LR el <l = =1 4. 1317853 L e i Be )
- . oLoDTViEas DLOESDT S o1 1 &2 L=t =)
L c-13p =D 162349 O OoeSSsT7T26 =1 . 67505654 o1 539
DMLELC) O 2006420 O D2 3463 S.Foaz1a (R u ]
DLELCC-1¥) o.o82314a O . 0IOESOE 2 98122 O.o272
CointEgqi-1)> —1 1 GO O 1 SOeE1 T EOTO1E O OO0 1

R-=quared
Adjusted R-scuared
S E. ofregressicn
Sum sgquared resic
Log likeliood
DurbimnWWatsom stat

MMean dependentwvar
= D. dependert war
Akaike imnfo criteriom
Schwars criteriom
Hamnmamn-CQuwinm criter.

- D . S5202 5

= peovalue imncompatible with - Bouncs distri

uti o

WAR Granger CausalitwBlock Exogeneity WWald T ests

Crate: 1001390153 Time: 18:328
Sample: 199502017
Included obs ervations: 26

CDrependent variable: LFPIE

Excluded Chi-sq df Prob.
Lk 5. 453548 =2 O Da5g
LL 4 &3567T31 =2 O OrSeiS0
LELi 1 _ 5E3ESTD =2 O 4537
Al 13 . 7FDas =] o.o321
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LPIB)
Selected Mode . AR (3, O, 2 0)

Case 2 Resfricted Constant and Mo Trend

Drate: 10318 Time: 12250
Sample: 1990 2017
Incduded ocbservations: 25

Conditiconal Ermmor Correction Regression

Wariable CoaefMcisent Std. Ermmor t—Statistic Prols.
L —0. 925359 0. TFT43226 -1 245057 o.2310
L PIB{—1 )~ -1.185593 0. 148784 -7 968554 O_ 000D
L™ 00613271 0. 048826 1. 2565936 0.2268
LEL C-1) 0662181 0. 1282132 S5 172512 (o R lnly )
LL=* 0. 350862 . 138255 2.53ITFFraT 00219
DL PIB(— 1)) - 634222 0123079 5. 152950 (0w lnlnly]
CH{LFPIB(-23) -0 430556 0. 115706 B TFT21124 O 0019
D{LELC) D.206224 0091052 2. 264398 0.0378
D{LELC(-1)) 0. 209851 O 101663 -2 54182 0. 0556
= p—wvalue incompatible with --Bounds distribution.
== Wariable inferpreted as F = Z[(-1) = D({Z).
Lewvels Equation
B Case 2: Restricted Constant and No Trend
Wariable CoefMcient Sid. Ermor t-Statistic Prot
| D051 754 0.0420932 12297582 D.2366
LELC 0. 559367 0. 053096 8.865344% (o s R lnbal
L . 2a95938 O 115455 2498318 oO.0238
[ -0 T E0504 0851251 -1 1938468 0O.2482
EC = LPIB - {0D.0O518"LK +~ 0.5594"LELC + 0.2959™LL -0.7305 )
ARDL Error Correction Regression
Depaendent Variable: DILFPIB)
Selected Model: ARDLC3, O, 2, O}
Case 2: Restricted Constant and Mo Trend
Date: 10013718 Time: 12: 52
Sample: 1990 2017
Imcluded observations: 25
ECKM Regression
Case Z: Restricted Constant and Mo Trend
wariable Coefficient Std. Error t-Statistic FProb
D{LPIB{-12} 0. 56234222 D.O07Fa4691 -2 49128828 O.0000
DILPIB-2)) -0. 430555 D.o0s9524 -4 209372 00002
DHLELC) o.208224 0069105 2.984205 o.0o0s8
CHLELC{-"1 X)) 0. 209851 0.0OFETa3 -2.T3I2692 o047
CointEg-13* -1.185593 0. 102113 -11.61056 D.0000
R-sguared 0.914992 Mean dependent var 0011050
Adjusted R-squared 0.89¥7990 S.0O. dependeant var D0.015567
S E. of regression O.004972 Akaike info criterion -F. 593100
Sum sqguared resid O 000494 Schwarz criterion -7 . 249324

Log likelihood
Drurbpin-wWatson stat

29.91375
1. 327470

Hanmnnman-CQuinn criter.

-7.525487

= p-value incompatible with -Bounds distribution.

F-Bounds Test

rull Hypothesis: Mo levels relationship

Test Statistic walue Signif. 10y 11y
F-statistic 21.56881 1094 2.37 3.2
K 3 s 2,79 3.67
2 5% 315 4 08
1246 = 65 4 566
WAR Granger Caussality/Block Exogeneity Wald Tests
Diate: 10713718 Time: 15:01
Sampla: 19890 2017
Included observations: 26
Dependent varsble: LPIB
Excluded Chi-=q df Prob.
Lk 19 256575 2 0.0001
LELZ 10.21685 2 0.0080
LL 85.1718987 2 0.0168
Al 38 53047 ] 0.o000
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ARDL Long Pun Formn and Bounds Test
Cependant Wanable: DMLPIB

Selected Model: ARDLLE, £, 1. 2%

Case 2 Festrcted Constant and Mo Trend
Sampl=: 1990 2017

Included observations: 24

g

Conditional Emor Cormection PRegression

Wrarnabile Cooefficent Std . Ermor t-Statistic Prolb.
L= 2. 185554 1. 2865212 -1.S5989240 0.1235
LPIB{-1F§ 0. 290227 O 122017 20436512 oO.0713
L -1 0. 507855 0122520 -=.5120893 0. 0055
LELCH-1) -0 .207as52 . 1118976 -1. 857116 0. 08953
LLf-1% 1. 0454789 O.Z2T7T41932 = 212920 o.o0o1
DL PIB{—1)) -1. 120571 O. 3324214 2. T1314% 0. 00=2
DL PIB{-2 -1. 0542850 0. 305523 -Z. 450745 0. 0073
DLPIB{-2 -0.7eass0 O.=2132540 2. 514544 o.o0==1
- T ] . 0429812 O.o7o0595 O. 7 o2505 O .49o890
DL -1 O. 4425505 . 11068 = . 422610 D.007S
DL -2 O. 29020 O os2417 = . 2659527 o.0087
DL -3 O 174375 0. 0O7F 7356 2. 254223 0. 0507
DLELCT) -“0.011827 O 125521 0. 092200 0. 8270
- 1yl B ) O.Os=502 O 455425 O_ 170952 O. =580
D LLA-10 -1.59015=% D.4£oS5202 -3.223545 o.o10%
= p—waluse incompatible with t-Bounds=s distrAbuatiorn .
Lews=l=s Equation
Case 2 Restrcted Constant and Mo Trend
wWarnable Cove flicient =td. Exrror t—-Statistic Prob
Lk 1. 742852 0.5S=55270 2. 5490201 0. 0312
LELT O. 7165514 O. 57 7480 1. 240780 0. 24651
LL -0.50227F7 2267016 -1. 58589895 0. 1465
= F.eEzoSe1 T.ATE5815 1. 007327 o. =201
EC=LFIB -{1.7499*LHK =+ 0. T155"LEL{C -3 . S023"LL = 7. .5306 ) 1
Depenaont wariaol o [0l 1]
Selected Model: SAFRIDL (2, <2, 1, =)
Case 2 Restricted Constant and MNo Trend
Date: 10/153/15  Time: 1445
Sample: 1990 2017
Included observations: 24
EChM Regression
Case 2 Restricted Constant and MNoe Trend
wariaolie Coefmicient Sta. Error T-Statistic Proo
[ = e —_AzosFA 02153055 S . E2SOS1S O 000sS
DL P IEB—23) —1 . 054230 o 1FF111 5. O526a49 O o002
DL IE— S O FSS680 O 1Fe3I 1= —t AT I1O00 00015
[N e O 0ITEEE 1 EEDAGS 0O.=21S6
O =1 33 e O.LOFF21S S. =004z 0. 0003
[ ee=3 o 22000 O OS2gas S.S1=2343 O OO
DL k(=3 O 17a=7s 0. 029177 = Sasss5 T O 006
[ - -y e o Mos1ss O =savs
L O 083502 e ] O 2SS 7T o0 O FTass
OO LC—1 33 -1 S0 1E S O S3S5A4925 —l SASASS e e =
CointEogi—1 ¥ O 290227 0. 03530 S 0662930 O 0000
R-sguared 0. 911485 rMean dependsnt wvar 0010618
Adjusted R-—sguareo R = S.O. dependent war oo 1S
=S.E. of regression OO0IS2S Slcaike info criterion S 1SZas T
Sum Ssguared resic e = Schwars criterion T E125a5
Log likelinood Tos. s2os Hannman—Cuinm criter. -l

Durbin-wwatsomn =stat R

= powalue iNncompatible with -Bounds distribution.

F-Bounds Test

rull Hypothesis: Mo levels relationshie

Test Statistic walu e =signift. T=1 1C1
F-statistic D O092005 10O S = =
[ = 56, 2T S.ae7
=2 5% 315 s k=
2 3. 55 1 55
wa R SGranger CausalityBlock Exogenaity Wald Tests
Ciate: 10135718 Time: 15:01
Sampl=: 1990 2017
Inclhuded observations: 26
Cependent varnable: LPIB
Execiude=d CThi-=q dF Prmob.
Lk 182.2656575 =2 O.oooq
LELC 10. 21685 =2 O.o0so
LL 2. 171827 =2 O.o152
| =8 _ 53047 [ =] o oooo
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saC with spatial fixed-effects Mumber of obs = 486
Group variable: region Mumber of ?roups = 18
Time wvariable: wear FPane’l ength = r
R—50: within = 0.5463
between = 0.9347
overall = 0.9163
Mmean of fixed-effects = 2.47306
Log-likelihood = TO1.2529
Tpib | Coef. std. Err. z P=|z| [95% Cconf. Interwval]
_____________ b ——————— . - L - ___Z
Main |
Tk | .17 04059 0128731 13. 24 O 000 1451751 .las5a30a
171 1 —. 3218277 0294363 -10.932 O, 000 —. 3795219 —. 26413235
Telc | 3122313 -.0255657 12.21 0. 000 . 2621235 . 3623392
_____________ - - - - _C
spatial |
rho | . 2019868 . 0892054 2.92 oL 004 . De6e3d466 . 3376e269
Tambda | —. 04 EBA2086 0921259 —0.53 O. 599 —. 2289932 L1321 33T
_____________ b ———— T _
wvariance |
sigma2_e | - OOZIFT008 - 0002415 15.3232 0. 000 00322275 004174
estat ic
Akaike's dinformation criterion and Bayesian information criterion
_______ model | o©bs 11¢Aully  11¢modely  d&fF  axc  BIc
_____________ b ——— o ______
- | 486 - 6. 811879 a -1.623759 23.49349
Mote: N=0bs used in calculating BIC; see [R] BIC note.
: S/model selection:
. S/ Estimate sDmM
xsmle Ipib Tk 11 lelc, wmat{(w) model({sdm) fe typel(ind) nolog
wWarning: All regressors will be spatially lagged
soM with spatial fixed-effects Number of obs = 504
croup wvariable: region Number of ?roups = 18
Time wvariable: wear ranel Tength = 28
R-s5Q: within = 0.5459
between = 0.9350
overall = 0.9163
Mean of fixed-effects = 2.5730
Log-likelihood = 701.2529
Tpib | Coef. Std. Err. z P=|z| [95% Cconf. Interwval]
_____________ T
Main ]
Tk | 1706281 0126803 13.46 0. 000 .1457752 .195481
11 | —. 3223992 0306471 -10.52 Q. 000 —. 38246064 —-.2623321
Telc | - 3111343 . 02945867 10. 56 0. 000 . 2533999 . 36BEBE2
_____________ e
W |
Tk | . 011792 .0224141 0.53 0.599 —. 0321388 . 0557228
11 | —-. 01281 . 0556324 -0.23 0.818 —.1218475 . 0982276
Telc | . 0071177 . 0429529 0.17 0. 868 —-. 0770685 . 0913039
_____________ o
spatial |
rho | JAS58BV12T . 0520375 2.99 0.002 . 054761 . 2626644
_____________ e
Variance |
sigmaz2_e | . 0035898 . D00227 15. 81 0. 000 . 0031448 - 0040348
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saC with spatial fixed-effects Number of obs = 135
Group variable: region Number of ?roups = 5
Time wvariable: wear Pane’l ength = 7
R—-50: within = 0.5653
between = 0.9059
overall = 0.8385
mean of fixed-effects = 2.5292
Log-likelihood = 200. 9833
Tpib | Coef. std. Err. z P=|zZ| [95% Cconf. Interwval]
_____________ e
Main l
Tk | .1838B652 .0841 814 2.18 o.029 .01 BB726 . 3488578
171 | —. 2514419 195704 -1.28 0.199 —. 6350147 -.1321 31
Telc | .455053 1124852 4.05 O. 000 . 2345861 . 67552
_____________ o
Spatial |
rho | —. 1487662 1161706 -1.28 o. 200 —. 3764564 .07E92329
Tambda | —. 1478258 AAFBFT -1.25 0.210 —. 27BBBOT .0DEZ22091
_____________ o
wvariance |
sigmaz2_e | . 003232691 . 000414 BE.14 O. 000 . 0025577 0041805
. estat ic
Akaike’ s information criterion and Bayesian information criterion
Model | obs TT 11y 17T {modal) df AIC BIC
_____________ o
. | 125 . 6. B811879 o -1.622759 15. B0789
Note: N=0bs used in calculating BIC; see [R] BIC note.
sAR with random-effects Number of obs = 504
Group variable: region Number of ?roups = 18
Time variable: wear rPanel ength = 28
R-5q: within = 0.5441
between = 0. 8977
overall = 0.8818
Log-Tlikelihood = 6.8119
Tpib | coef std. Err. z p=|z]| [95% conf. Interwval]
_____________ T
Main
1k LATTLI2ES 0127976 12.84 Q. 000 1520455 202211
11 —. 3295825 . 0281737 -11.70 0. 000 —. 23848119 —. 2743273
lelc . 343243232 .D239762 14,22 0. 000 . 20964408 . 3904257
cons 2.639463 1512179 17.45 0. 000 2.3432082 2.935845
_____________ A
Spatial |
rho | .1186889 . 0401176 2.986 0.003 . 0400599 1973179
_____________ o
variance
Tgt_theta —-32.154554 . 20255321 -15.57 O. 000 —-3.551551 -2.757557
sigmaz_e . 0027598 . 0002438 15.42 0. 000 0022821 00423276
. estat ic
Aakaike' s information criterion and Bayesian information criterion
model | obs 11T Cnul1) 11 {model) df AIC BIC
_____________ o
| 504 . 8. 811879 7 . 2762414 29.93428
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SAR with spatial fixed-effects Number of obs = 140
Group variable: region Mumber of ?roups = 5
Time wariable: wear ranel Tength = 28
R-50Q: within = 0.5626
between = 0.8997
overall = 0.8436
Mean of fixed-effects = 2.7793
Log-Tikelihood = 6.8119
Tpib | Coef. std. Err z P=|z| [95% Cconf. Interwval]
_____________ +________________________________________________________________
Main |
Tk | 182277 . 0846602 2.15 0.031 . 0163469 . 3482088
11 | —-. 2723418 .195904 -1.39 0.164 -.65632065 1116229
Telc | .4935684 1082784 4.56 0. 000 . 2813467 . 7057901
_____________ +________________________________________________________________
Spatial |
rho | -. 20841032 100662 -2.07 0.038 —-. 4057042 -. 0111164
_____________ +________________________________________________________________
variance |
sigmaz_e | . 0022867 . 000398 B.26 0. 000 0025067 0040668
estat ic
Akaike's information criterion and Bayesian information criterion
Model | obs  T1(nul1) 11T {model) df ATC BIC
_____________ +_______________________________________________________________
| 140 6. 811879 5 -3.623759 11.08445
Note: N=0bs used in calculating BIC; see [R] BIC note.
soM with random-effects Number of obs = 504
Group variable: region Number of ?FGUpE = 18
Time wvariable: wear ranel Tength = 28
R-5Q: within = 0.5440
between = 0.9360
overall = 0.9199
Log-likelihood = 6.8119
Tpib | coef std. Err z P=|z| [95% conf. Interwval]
_____________ +________________________________________________________________
Main
1k .1783257 .0129437 13.7 0. 000 .1529565 . 2036948
11 -. 3272819 .03082732 -10.62 0. 000 -. 3877023 -. 2068615
lelc . 3589537 028126 12.7 0. 000 . 3038278 . 4140796
cons 2. B18468 . 2143485 13.15 0. 000 2.398352 3.238583
_____________ +________________________________________________________________
WX
1k .0125094 0226731 0.55 0.581 -.0319291 . 0569479
11 -. 0681423 . 0448472 -1.52 0.129 -.1560411 . 0197566
lelc . 0141928 042078 0. 34 0.736 -. 0682786 . 096664l
_____________ +________________________________________________________________
spatial |
rho | .1201609 0495214 2.43 0.015 .0231008 217221
_____________ +________________________________________________________________
variance
lgt_theta -3.061358 .2013532 -15.20 0. 000 -3.456003 -2.666713
sigmaz_e . 0037641 . 00024324 15.46 0. 000 . D03287 00424132
Ho: difference in coeffs not systematic chiz2(7) = B&.59 Prob==chi2 = 0.2831
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soM with spatial fixed-effects Mumber of obs = 140
Group wvariable: region Number of ?roups = 5
Time variable: wyear Panel Tength = 28
R-5Q: within = 0.5957
between = 0.5838
overall = 0.5451
Mean of fixed-effects = -0.8282
Log-likelihood = 6.8119
Tpib | Coef std. Err z p=|z| [95% Conf. Interwal]
_____________ +________________________________________________________________
Main |
1k | -.0595955 1024759 -0.58 0. 5681 —. 2604447 .1412536
11 | -.8192903 . 2487143 -3.29 0.001 -1. 206761 -. 2218192
lelc | 4896341 .1038622 4.7 0. 000 . 2860679 . 69320032
_____________ +________________________________________________________________
WX |
Tk | . 3591887 1150179 3.12 0.002 .1337578 . 3846196
11 | 1.0877E1 . 314747 3.46 0.001 .A70BEBE3 1.704674
lelc | -.4373818 .1812196 -2.41 0.016 -. 7925658 -. 0821979
_____________ +________________________________________________________________
spatial |
rho | -.26961732 . 099348 -2.71 0. 007 -.4643319 -. 0749027
_____________ +________________________________________________________________
variance |
sigmaz_e | .002E8E935 0003531 8.18 0. 000 0021974 0035817
soM with random-effects Number of obs = 504
Group variable: region Number of ?roups = 18
Time wvariable: year Panel Tength = 28
R-50: within = 0.5440
between = 0.9360
overall = 0.9199
Log-Tikelihood = 6.8119
Tpib | Coef. std. Err z P=|z]| [95% Cconf. Interwval]
Main
Tk LA17EB3257 . 01294327 13.7 0. 000 .1529565 . 20326948
11 -.3272819 . 0308273 -10.62 0.000 -. 3877023 -. 2668615
lelc . 3589537 028126 12.7 0.000 . 3038278 4140796
cons 2.B1E8468 . 2143485 13.15 0. 000 2.398352 3. 238583
_____________ +________________________________________________________________
WX
Tk .0125094 0226731 0.55 0. 581 -.0319291 . 05694790
11 -. 0681423 0448472 -1.52 0.129 -.1560411 . 0197566
lelc .0141928 . 042078 0. 324 0.736 —-. 0682786 . 0966641
_____________ +________________________________________________________________
spatial |
rho | .1201609 0495214 2.43 0.015 0231008 L 217221
_____________ +________________________________________________________________
variance
lgt_theta -3.061358 . 2013532 -15.20 0. 000 -3.456003 -2.6667132
sigma2_e .0037641 . 0002434 15.46 0. 000 L D03287 L0042413
estat ic
Aakaike's dinformation criterion and Bayesian information criterion
Mode1 | obs 11(nul11) 11 (model) df AIC BIC
_____________ +_______________________________________________________________
| 504 6. 811879 10 6.376241 48,602
Note: N=0bs used in calculating BIC; see [R] BIC note.
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SEM with spatial fixed-effects Number of obs = 135
Group variable: region Number of ?roups = 5
Time variable: wear Pane’l ength = 7
R-50q: within = 0.5696
between = 0.9128
overall = 0.8547
Mean of fixed-effects = 2.6828
Log-likelihood = 6. 8119
Tpibk | Coef std Err z P=lz]| [95% Conf. Interwval]
_____________ o o T
Main |
Tk | 1605768 . 0B15702 1.97 0. 049 00070232 . 2204514
171 | —. 3099642 .190593a -1.63 0.104 —. 6835207 063259232
lelc | 4432621 11248171 3.94 Q. 000 . 2229032 . 6638209
_____________ T
Spatial |
Tambda | —. 2119882 -1055178 -2.01 0.045 —. 4187992 —. 005177
_____________ b T
variance |
sigmaz_e | 003240867 0004206 8.10 Q. 000 0025823 00423171
estat dic
Akaike s information criterion and Bayesian information criterion
mModeT | obs 1T C{nul11) 17 {model1) df AIC BIC
_____________ T
| 125 6. 811879 5 —-3.6232759 10. 90262
Note: N=0bs wused in calculating BIC; see [R] BIC note.
SEM with spatial fixed-effects Number of obs = 486
Group wvariable: region Number of ?FGUpS = 18
Time wariable: year Ppane1 Tength = 7
R-50: within = 0.5377
between = 0.9333
overall = 0.9177
Mean of fixed-effects = 2.7955
Log-1ikelihood = 6.8119
Tpib | Ccoef std. Err z P=lzl [95% conf. Interwvall]
_____________ +________________________________________________________________
Main |
Tk | 1760957 0127645 13. 80 0. 000 LA1510777 L. 2011137
171 | -. 2847083 . 0280809 -10.14 0. 000 -. 3397458 -. 2296707
Telc | . 33233993 0222043 14. 37 Q. 000 . 2879196 . 378879
_____________ e
Spatial |
Tambda | . 1583603 .05347323 2.986 0.003 . 0535545 . 263166
_____________ o
variance |
sigmaZ2_e | . D037E849 . 0002437 15.53 0. 000 . 0033071 0042626
estat ic
Akaike's dinformation criterion and Bayesian information criterion
Model | obs 17¢(nu11) T11{model) df ATC BIC
_____________ - ————_——_———_—————_——_——_——_———_——_—————————_—————————————————————————— e ——
| 486 6.811879 5 -3.623759 17.30728

Mote: N=0bs used in calculating BIC; see [R] BIC note.
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sDM with random-effects

Number of
FPane’l

Number

of obs

?roups
ength

188

28

- 0906622
—. 5069787
-AFT26586
1.113794

-1B19027
—. 308121

. 3B92E82
3.184103

-131 5093
- 3020343
-1545285

Group wariable: region
Time wariable: wear
R—5Q: within = 0.4275
between = 0.1204
owverall = 0.1200
Log-Tlikeldihood = 5.9443
Tpib | coef std Err. =
_____________ +
Mad |
| P =1 g = LO2327632 5. Ba
| —. 4075498 . O507299 —-8.0
Te | . 2809703 - O552621 5.
co | 2.14858948 . 5281498 4. 07
_____________ +
W |
| 04650325 L0433711 1.07
| LA3Z2163 . 0BES7F06 1.52
Te | —. 0479559 1033103 -0, 48
_____________ +
Spatial |
rho | . 2622086 1102765 3.28
wvariance |
Tgt_theta | —4. 277488 . 2693928 —-11.58
sigmaz2_e | . 0044592 . 0004764 9. 328

-5.001484
00325355

-3.553491
- 0054029

. estat dic

akaike"s dinformation criterion and Bayesian information criterion

MOoTe

SEM with spatial fixed-effects

N=0bs used in calculating BIC;

Number of obs

Number of
ranel

roups
?ength

see [R] BIC note.

-1324268
—-. 3632222
.0B11E879

2106712
—-. 2054866
. 2982108

Group variable: region
Time wvariable: wear
R-50Q: within = 0.3604
between = 0.9223
overall = 0.8&75
Mean of fixed-effects = 3.6667
Log-Tlikelihood = 5.9443
Tpib | Ccoef. std. Err.
_____________ +
Main |
Tk | .171549 . 0199607
171 | —. 2843544 . 0402394
Telc | - 1896993 .055364
_____________ +
Spatial |
Tambda | . 3874687 11387 8a
_____________ +
variance |
sigmaz2_e | . 0050725 . 000526
. es5tat ic

Akaike’'s information criterion and Bayesian information criterdion
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saC with spatial and time fixed-effects Mumber of obs = 168
Group variable: region Mumber of ?POUpS = 4]
Time variable: wyear Fanel Tength = 28
R-50: within = 0.7393
between = 0.7796
overall = 0.7768
Mean of fixed-effects = 1.8014
Log-likelihood = 254, 8164
Tpib | Coef std. Err z p=|z| [95% conf. Interwval]
_____________ +________________________________________________________________
Main
Tk | L1794772 .030E46 5.82 0. 000 1190202 . 2299342
11 | -.4067185 . 0920645 -4.42 0. 000 -. 5871617 -. 2262754
lelc | . 0BB0505 0442489 1.94 0.052 —-. 0006758 LAT27768
_____________ +________________________________________________________________
Spatial |
rho | L 7972707 . 2359234 3.38 0.001 . 3348693 1.259672
Tambda | -.9047968 476208 -1.90 0.07 -1. 397857 -.4117 366
_____________ +________________________________________________________________
variance |
sigma2_e | 0032242 0006037 5.34 0. 000 0020411 . 0044074
estat ic
Akaike’'s information criterion and Bayesian information criterion
Model | obs 1T (nul1) 11{model) df ATIC BIC
_____________ +_______________________________________________________________
| 196 . 5.94435 6 11132002 19.77999

Mote: N=0bs used in calculating BIC; see [R] BIC note.

VAR Lag Order Selection Criteria
Endogenous variables: LPIB LK LELC LL
Exogenous variables: C

Date: 03/20/19 Time: 20:15

Sample: 1990 2017

Included observations: 360

Lag LogL LR FPE AIC sc HQ

0 -512.3713 NA 0.000207 2.868729 2.911908 2.885898
1 2547.869 6035.474 9.35e-12  -14.04372 -13.82782  -13.95787
2 2832.027 554.1090 2.11e-12  -15.53349  -15.14488* -15.37897
3 2845.559 26.08625 2.14e-12  -15.51977 -14.95845  -15.29658
4 2900.100 103.9309 1.73e-12  -15.73389  -14.99985 -15.44202*
5 2922.637 42.44485 1.67e-12* -15.77021* -14.86345 -15.40966
6 2933.506 20.22760 1.71e-12  -15.74170 -14.66223 -15.31248
7 2954.369 38.36581 1.67e-12  -15.76872 -14.51653 -15.27082
8 2969.407 2731777  1.68e-12  -15.76337 -14.33847 -15.19680

* indicates lag order selected by the criterion

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

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Abstract:

This study aims to investigate the relationship between electricity consumption and
economic growth for the following thirteen Arab countries (Bahrain, Qatar, Kuwait, Saudi
Arabia, Oman, Algeria, Morocco, Tunisia, Egypt, Libya, Mauritania, Sudan, and Yemen)
divided into three groups during the period (1990-2017). Basing on several econometric
techniques which include cobb-Douglas function, the use of modern spatial panel data
techniques, developed Toda and Yamamoto Causality tests and Dumitrescu-Hurlin Panel
Granger Causality Tests. The results show the existing of a one way relationship from
electricity consumption to economic growth which supports the growth hypothesis in the
sample countries; moreover our study confirms a positif significant relationship between
electricity consumption and growth in the long run. In addition, the empirical result conclude
that a spatial effect exists, i.e the geographical factors affect the economic growth in Arab
countries.

Keywords : economic growth, electricity consumption, spatial panel models, Arab world .
Résumé

Le but de cette thése est d’étudier la relation entre la croissance économique et la
consommation d’électricité dans les pays arabes (Bahrein, Qatar, Koweit, Arabie Saoudite,
Oman, Algérie, Maroc, Egypte, Libye, Tunisie, Mauritanie, Soudan, Yémen). Divisée en trois
groupes au cours de la période (1990-2017). On utilisant la fonction de Cobb Douglas, les
techniques modernes de données spatiales, les tests de causalité développés de Yamamoto et
la causalité de Dumitrescu Hurlin Panel. Les résultats ont montré une relation causale a sens
unique entre la consommation d'électricité et la croissance économique dans le pays arabe, ce
qui conforte I'hypothese de croissance. En plus d’une relation positive significative entre eux
a long terme, Et que le facteur de positionnement ou de proximité affecte les économies des
pays arabes, c'est-a-dire que la croissance économique est affectée par le facteur géographique
Mots-clés: Croissance économique, la consommation d’énergie électrique, les modeles
spatiale panel, Pays arabes.



