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Abstract:

This study dealts the subject of expenditure policy and its effect on macroeconomic
indicators with an analytical and econometric study on the Algerian Economy compared with
the some Arab Maghreb countries "Morocco, Tunisian" during the period (1990-2017), in the
theoritical part the study aims to clarify the most important concepts related to government
spending policy and the macroeconomic indicators, as well as the most important theories
explaining the relationship between them. However, the empirical study aims to analyse and
measure the impact of public expenditure on growth rate , inflation rate and unemployment
rate in some Arab Maghreb countries under study, using one economic measurement
methods through the use of PANEL data and testing the stationarity of data and applying
fully modified ordinary least squares method (FMOLS).

Through this study, we reached several important results of which is cointegration
relationship between public expenditure, economic growth rate and inflation rate, and there is
no cointegration relationship with the unemployment rate, in addition to public expenditure
positively affects the rate of economic growth and negatively on the rate of inflation.

Keywords: public expenditure, economic growth, inflation, unemployment, PANEL data.
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Variable Observations Mean Std. deviation
LG 28 25.345 0.442
LPIBH 28 8.282 0.145
LINF 28 1.726 1.052
LTCH 28 2.860 0.442
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Probability 0173771

ERTS = = E = = = g - T - o
A A Al ] o Bl

EVIEWSlO Gﬂujf C)\;-J.S'- L;.t« sbezeYL u-SU:_S\ J\J&l B :‘)W‘

20171 e 2,18 sl a3 I akeddd s 351 OF LU el o6 aldod el
D Adawg 2ad 9 24T Gl Loy 1 LST2.63 5 1999 a3 U s el s L
LS 017 508 (glome B1LL Gled) bl 2l lialal) ods aels jd o @ 2,42
st b pae Jo s gay il e il ol gu e -0.01 , SkewnesselgV) folas 32
o8 39y Szl Jo s 1y il Gsa LWL 1.26 . 1.5, Kurtosis b Jales OIS Ly
o ST 29 0.17 605 tgme 69200 3.50 5 opuis Jarque-Bera astaxy 2.l bl i laze
e sl o Al Jias Al OF o 12 <0.05
16l gl ddy v
<l b (LPIBH ) 5bady) sodt Juas ahedod il Slila>y1 :(10-04 o3, S

Series: LPIBH
Sample 1990 2017
Observations 28

Mean 7. 750507
Median T 72715
Maximum 2.1025588
Minimum 7441143
Std. Dev. 0.225905
Skewness 0.147354
Kurtosis 1.548014

Jarque-Bera 2.5877ED
Probability  0.278962

EVIEWST0 mily oz Jo slaas¥l Il slas] o 2 ezl

163



ST ApsladY) O pagell o ol B 5Y Ldodad) il I Jadll

i 744 il aadl s I aledld) aed ol OF L (ealasl o dldld il
b 5 775 Gled) Glauge i L7 (8,10 5 2017 a3 U 2 Jol el Ly (1993
o8 (lre CLAL gl Lhangl dddly Slalal) sds wels i o 3 772 4 a dlany
pde e s say hall e il of g e 0,14, Skewness: V) e 3% L™ (0.22
e d My il Gea WLy 1.54 . haae Kurtosiseb il el 0" e qujsdl bls
ol hgine Syt 2.56 4 ojuis Jarque-Bera  aslasy il Wl blete 15 semy Jlex

srek)l msd) e (53laBY) o Juas Ak O g 1 0.05 a1 ST 29 0.27

reead) Juned 4y v
<l 2 (LINF ) el Juas b Lo gt Olilay1 :(11-04) 43, (S5

Series: LINF
Sample 1290 2017
Observations 28

Mean 0.847590
Median 0.581727
Maximum 207771
Minimum 0.815744
Std. Dev. 0.805417
Skewness 0.188085
Kurtosis 1.986300

Jargue-Bera 1.375320
Probability  0.502751

EVIEWSlO Gﬂbﬁ C)\:-J.S'- L;.t« JLA.:.CY\J u-SU:_S\ J\J.Cl B :‘)W‘

i —0. 8Ty a3 I bl aas ol of L3 el Jane dedld 1l
ind 5 0.64 Gl oo ge b L 2.07 5 1991 2 3 U s el cdien Ly (2014
o8 (Slre CLAL gl Lehaugd adlly olslall sds aels jd o 3 <0.56 4 jum alany
pde e s say gl e il of gm e 0.16 5 Skewness sV fulee 3% Ls™ (0.80
e du ey aall Bsay JUL 1.96 . 1,ua. Kurtosisc_lajw\ ol O L eyl bls
ol Agine Syins 1.37 5 ojuss Jarque-Bera  aglasy 2l Wl adlome 13 semg Jlox
sl el o vzl Jas Ak OF g & 0.05 e ST 89 0.50
Lybaad! DB Uty Olawgdl fdou 1 U

P el M e Lede [Lasell mstd) LLE 3S&
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Daadl (B yladt S8 ity Slaw gzl Jgur 1(04-04)03) Jgur

Variable Observations Mean Std. deviation
LG 28 25.056 0.352
LPIBH 28 7.751 0.227
LINF 28 0.648 0.805
LTCH 28 2.416 0.178

Xlstat2017 b, ol p el slae] o paall

AW el CLEVL oz il s Y egpll) mesdt 552 e Jgglt o8 (LTCH) sl
seox Y (LINF) 58 pl) et cad o Jogedd ld ells e WSH0 ey (0.178)
(0.805) ;591 (5 )lakl 31,430

D wlrd Y bl Say by Aomge Buldll wlprll @lawgze 8701 LS5 LS
e 1 Ly 25,056 ak aldl BWY) Lash OIS uge xST OF ady (2017- 1990 354
0,648 ieiy ezl Jaae sl IS8
sgball B ftedl Candg A1) ) (BN B ghans WG
s ol Bedas —1
LUV sis oo DL Y1 S92 e dazad dalyll ol ite oy bl BUSY 2l
DAl Bgiall (3 anes mllly i) olpally sl el oy

Pl B OblayY Bgdas 1(05-04)6d) Jsur

Variables LG | LPIBH | LINF | LTCH
LG 1 0.997 | -0.604 | -0.939
LPIBH 0.997 1 -0.593 | -0.944
LINF -0.604 | -0.593 1 0.451
LTCH -0.939 | -0.944 | 0.451 1

Xlstat2017 oty ol p el shie] o peall
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1lam S Sy Y Bgdas wils S o0
arbly QLY A2 U e s A i g (LPIBH) ) i rse bL)) dlos ol -
S5 Mmy il (el ol o 8T ISy s i s 0L s ks (LG)

) s me (@olas¥l godd BLYI Lalal 2l 3LaY) S5 (5 o (314)

A5 iy (LG) pdly idladl Jime g (LTCH) ) o Al b)) s oF -
HLaYl U3 g Eme (L) Sy ey el Juiee e 087 ISy S5y sl Wis 0L
) s o W) Sk BLEYI el 2L

U 5 a5 LPIBHa <LaYU LbLil (55331 50 plall GLEY 585 LG i) ®
(0.997) LV Jals o & ¢ Jla))

(=0.604) o a8l GV o Il g Lagze BLSI ) LINF poeiad) Joas™

el (B el g A1 @) —2
o cigolal oLl alag L) Tl a1l ) e ) s Sha 0y )l sds o Lol O)
Ol e ol Lgy) @il bl 15 e el 3 Zal ) B ) 2l aedl e

Q) gk (3 EEREN sy 3 ol 0 by L Lels 2 S
Pl (B yglall e ftedl g AN 01 1 (06-04)0) Jgir
F1 F2 F3 F4

Valeur propre 3.313 0.627 0.057 0.003
Variabilité (%) | 82.817 15.673 1.435 0.075

% cumulé 82.817 98.490 99.925 | 100.000

Xlstat2017 @Uﬁ C)\:—J; e VJM\ J\J&l o ZJW\
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Scree plot
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Lolaze wheo o Ol ftan i85 QUL (bl [ el Oldan ppsl plda OF sz

(ol ) S o) 31,319 O il Gl el gl
o (3Wly S Aol ol sa0el Belall gl o 53Vl olpal) blinl Lo pgdin
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Variables (axes F1 and F2: 98.49 %)
1
LINF
0.75
05
- 0.25
e LPI
N~
© __———
o O
Z
N
L 025
LTGH
-05
-0.75
-1
4 075 05 -025 0 025 05 075 1
F1 (82.82 %)

Xlstat2017 oy ol e I slie] o ydeaad!
a5 (o c(alaVl sadlly eoieiadl Jutany Al Juteny plall LYY (3 aleeclly i) e JS7
LG o 2By L) OF LS LS G L2 e sl 350 S e LaslanY B ale
Of e J Mg ¢ ol pds o Corgeg 8 b3y Sl OF e Joy My ciire LPBH
BL OF LS5 L™ canhll) 38 UM Al (3 ol sodl o Comsay (588 U o pladl B
g ¢l pda G Sl (s88 bloyl Sl O e Juy L dalael aladl GLasYly el Jums o
L LSl 5 M a3 el Jaes Jo Uy 98 G0 sl Byl of e Juy

e B g pde e Ju W dan e plall BLEYg avzd) Juall o wL) O
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Biplot (axes F1 and F2:98.49 %)

4 LINF

3 .

2 p
o
S 2008
S 1991 2006
l-t‘; 1 ° - °
- 1998833 2007 e H
~ 198394 2002 .
N o ® P
L )

0 : — : = : -+ —t :

[ ]
190808 2004 20811 2017
[ ]
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F1 (82.82 %)
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rolpaze OF Lo (oAl (3 Anh )l Sl Sl BN mog oSl Gl K o)
& Al oNawe S Je 2017 J12001 ol (3 03 58T W pl BLaYly @olasV) s
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g (P pnel) Ldo gt Aulyldl s EJU Cllaod)

Jlemioly auhdl ods 3wy we obly Jo (ACP-norméey iyl sl o
I LU (3 ol il Lael Xstat2017 b,
Loyl Jous Ol panol]  ho gl e - Y

delal) S Ay v
i85 (&2 (LG ) pW QY Al Lol lilaxy1 :(15-04) o3, |

Series: LG
Sample 1990 2017
Observations 28

Mean 2481253
Median 2408472
Maximum 2935029
Minimum 23.55310
Std. Dev. 1.904233
Skewness 1.905398
Kurtosis 4 884788

Jarque-Bera  20.959940
Probakility  0.000028

EVIEWSlO GAUJg Q\;-J,S'- &Jv JL«J.G\“J &.A-SUQ_S\ JU.GL o 3)4—405‘

G 2355l bl 53 O aleled) aad ol OF L sl BV alldld aed

ind 5 2481 Gl Glaoge 1l Ls729.35 5 2017 2 3 U 2 el cli Ly (1990
ol (lms OLAL Gl Lol il ldalel) sds dels e o @ 24,09 4 uw alany
pde e s sag il e kit ol ge & 1.90 5 Skewness iV Lelee ,32 Ls™c 1.90
e d My il Gsd LWL 4.86 , 1juss Kurtosisclajé.ﬂ\ Jolee O L cujsd) bls
0 Lgias s 20.99 4 o Jarque-Bera aslaxy adl Wl b o8 sy Jlox

csredl) i) ws Y pll BV ald OF g & (0,05 e 5T 89 0.00
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Series: LTCH
Sample 1930 2017
Orbservations 28

Mean 2.628024
Median 2720010
Maximum 2908757
Minimum 2.514870
Std. Dev. 0.097285
Skewness 0279775
Kurtosis 2.8914785

Jarque-Bera 0.373755
FProbability 0.828545

EVIEWST0 mily oz Jo slaasV Wl slas] o 2 jbaaed!

2007 aaw 2.5T il anl, ) 38 I akeddd s 357 OF LU el o6 aledid il

A ey 28 5 2,69 L L@b);ﬂ'cpwc2.9042011 e 3 W e Jof s Ly

LS 0.09 508 (glms BLL Gled! Lhowgl 2l clialal) ods wels jd o @ 272

st B pae e s say il e il ol g e —0.27 5 Skewnessels¥l foles 32

o3 9wy Jlaml e Joy 1y aall Gsi JWLy 2.91 5 haie Kurtosis wbadl fabes 015 Ly

oo ST 29 0.82 615 tgms 520 0.37 5 opuis Jarque-Bera astaxy 2.3l Wi i oz
e sl o Al Juas Al OF o 12 <0.05

: sl gl Ldy v
5 & (LPIBH ) @3badyl sodl Jume dldd Gdogt Olitary) :(17-04) 03y S5

Series: LFPIBH
Sample 1990 2017
Observations 28

Mean 8. 08B728
Median 8. 105588
Maximum 8.378533
Minimum 7.707445
Std. Dev. 0.233789
Skewness -0.2289325
Kurtosis 1.568489

Jarque-Bera 2.831988
Probability 0.288207

EVIEWST0 zily oz Jo slaasVu Wl slas] o 2 ezl
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i 7,70 cal anhdl i I aledldd aad 3ol Of LS (ealasl o dldld il
b 5 8.08 Lot Glawge i L™ (8.37 5 2017 s 3 U 2 ol cli Ly (1990
ol (lre CLAL gl Lhawgd dddy olslad) sds wels i o 3 810 4 juw alany
pde o s say aall e il af g L -0.22, Skewnessel V) Julee [38 LS (0.23
e d My aall Ges WLy 1.56 . haaie Kurtosiseb il feles 0 e cujsdl bls
ol hgine Syt 2.03 4 ojuis Jarque-Bera  aslasy il Wl bleme 15 semy Jlex

csrel) el e (o3laBV) g8 Jaes Ak OF g & 0.05 o ST 25 0.26

reead) Juned 4y v
o5 & (LINF ) g5eiad) Jutms ieend i glt Slilia=1 (1804 o3, S

Series: LINF
Sample 1990 2017
Observations 28

Mean 1.728204
Median 1.573059
Maximum 3.455359
Minimum -1.081274
Std. Dev. 1.051879
Skewness S0.201101
Kurtosis 2.347814

Jarque-Bera 0.328885
Probability  0.847351

EVIEWS10 zoby bz e slazeVU LIl sliae] o ezl

o =108 il anhl) 3 I aledll 2ad 350 OF Lom ezl Juan 2held 2l
b 5 172 Gl Lawge 4 L7345 5 1991 2 3 U 2 el cdien Ly (2014
ol (lre CLAL gl Lhawgd dddly Slalal) sds wels i o 3 (157 4 alany
pde o s say aall e il af g 1 -0.20 5 SkewnesselgV) Julee [38 LS (1,05
G du ey el Bsay JULg 3.34 , 1jui. Kurtosisc_lajw\ Jolee O L eyl bls
o Ggine Symns .32, ojuss Jarque-Bera aglasy 2l Wl adlome 13 sy Jlox
el el e ezl Jas Ak OF g & 0.05 e ST 89 0.84
Lybaad! DB ety Olawgd! fdow 1 LU

P LU gl IV e Lde Jasadl) el L2 S8
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(g (@ Aplralt DBy Slawgall Jgur 1(07-04)03) Jgr

Variable Observations Mean Std. deviation
LG 28 24.813 1.904
LPIBH 28 8.089 0.234
LINF 28 1.726 1.052
LTCH 28 2.698 0.097

Xlstat2017 b, ol p el slae] o paall

A @Akl BLAVL ez ekl 1 OY gyl el SE e Josed) 58 (LTCH) ool
SLAVL sz Y (LG) 58 raptll st waid e gl padll 23 o WS ey (1,904
(0.097) 59 )Ll

D olrd QY bl Sey b ey 2mge 2uldll ol olwse (5701 LaaSs LS
g Bl Ly 24813 wek aldl BY) Lagl 08 L 18T 0F udy (2017- 1990 554
1.726 aea el Jdas a5l il
sgbeall B fedl Candg AN ) (b B ghans WG
: O\bLy Y Bgheas —1

LN e fbmd LY Bsias Jo doted 2alll Oliine o o) LLEYI da)
DA B gl (3 fe lally bz pally sl il

5 S OB Bgias :(08-04)3; Jyr

Variables LG |LPIBH | LINF | LTCH
LG 1 0.645 | -0.148 | 0.096
LPIBH 0.645 1 -0.516 | -0.215
LINF -0.148 | -0.516 1 0.351
LTCH 0.096 | -0.215 | 0.351 1

Xlstat2017 oy ol e Il slie] o ydeaad!
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1l Oblay ) Bsies pils S e
aaly QL) A2 S e s ) s sy (LPIBH) sl cmr omrse BLs)) Slis 0 -
S My ¢ sl (3@l sl e ST Ss S5 peadl e 0L elds iy (LG

) s e (530 god LS falad dmsll LY S5 (15 o (14

I3 iy (LG) oy idladl Jine s a9 (LTCH) o i oris L) Slas of -
Jalal gl syl IS s e ¢ adlad) Jims e o IS S5 pndli s oL
el s e ) Jask b)Y

S o) (ai g2y [PIBHa— «LtYL bl (55391 58 oLl GLsY) 589 LG il *
(0.645) LL¥I Jales o & ¢« JLa))

(F0.148) o b ol GV o Il g Lo gin B3I ) LINF poeiad) Jons™

YIEON I I KT QU PR R R US| -2
G didalall ol alg ) Dl B L e ) e SIRT A Ll sds e il O
Ol i ol L) @il bl 18 e el 3 Zal ) 2T ) 20l aed e
U Syt (3 BERD ey i) B B p a1y L s e IS e
5 (@ el (o Jetedl) oy TN 01 2(09-04)03) gr
F1 F2 F3 F4
Valeur propre | 1978 | 1209 | 0580 | 0233
Variabilité %) | 49.462 | 30223 | 14499 | 5817
% cumulé 49.462 79.685 94.183 | 100.000

Xlstat2017 oy ol e I slie] o ydeaad!
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Scree plot
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Variables (axes F1 and F2: 79.68 %)
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0.25 1 LPIgH

F2 (30.22 %)
o

-0.25

-0.5

-0.75

]
-

-0.75 -0.5 -0.25 0 0.25 0.5 0.75 1
F1 (49.46 %)
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Biplot (axes F1 and F2:79.68 %)
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&) U SUL ol SLaBYl domgig Baladll ol VJJ o epall balus Edl e (3 Jgloeis
Norlove ge-Ul JUe jpio din bl 236 by gl Slialell p dosez e (s52d
1966 2w 2500 sumill NS 3 el W e ALl 2l 2> 0eidl Js~ Balesta,
.(Maddala-1971) yist,
Joib 23l g demlal gulio 1 JgY1 Cllaodt

Jol Sldane Ly Noi
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oo ) ST ey aslas Y olaaladl e degazt g Rl Sy Babill SULY

Aande SUL) o pad) Ms 5l g 302 Banj 3% O cgs columa 1z LIV ol il
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ol Eo
Tl (3 A 035 1
igal) spall €

! Damodar N.Gujarati, Traduction par Bernard Bernier, Econométrie , 4 me ¢dition, université de Bruxelles,
2004, P 634.
% Revue « économie et prévention » N° 7, année 1989, p 99
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Babde Say SO ol el s U 06K OF (b Ably SN sa 3L e g sl Vs

Sy Vi=LNiog=a , fu=LF , =0 tabill Olisdl o e e » oSl 1301
) el ey anldl gl olas ) 22

K
Yie = a + Z BrkXkie + Ei
k=1

ééjﬂ\ JSSH C}j.u -2

LS o Y e e 1y aslall UL B dé 3 Ylomnal Y1 o, Y1 2358 o

(Modeéle a effet fixe — MEF) <ot 5 730 —

o oo B3 Bl b 0SS F) y 8ad Lulndl pae Al 3l Y1 2300 Jesty
RS-SRS ICTCC PR PP N VS NCX R PSRV VINPOYS POW ZJCH L KV L S0t PR
LIS e 235
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: Partrik Sevestre , économétrie des données de Panel, Duonod, Paris, 2002, P 10

2 Christophe Hurlin, I’économétrie des données de Panel Modéles linéaires simple , université d’Orléans,
2005, P 20.
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Hsiao hbsw :(22-04) 3, Ko

{T&st H}, :a, = a,et a'=a’, vi J

H:': rejetee H|],. vraie
| |
TestH : a'=a’, Vi Cas n?1: Homogénéité totale
Yy = Oyt a Xyt Ey

H; rejetée H; vraie
, I
Cas n°2 : Hétérogenéité totale 3 ;
[_\‘H =y + QX+ 5, ] { Test H, : ay = a, Vi J
3 3
H; rejetce H; vraie
1
Cas n°4: Modéle a effets individuels Gt Hoi_'nogenene totale
e B R T
Yy =Ou+ 0 X+ &

Source: Regis Bourbonais, Econométrie, 9¢me édition, Dunod, Paris,2015, P 349.

H :Vi=LN:a,=a, B, =5 i il gt 1 oV Gbdl e
LI (Modele pooded) JSI bl o358 W pll 055 dgein | Bz dl) 31713 Ln
A Sekadt ) e b WS Al 3
H}:Ni=LLN:fp =p G il b Ll Gpld) o
Ml 398 ga a1 5 S bl pde Wl pUl 055 Ao H dei i) 3713
& skt ] iz b 2.8 A 3 Ll (MCCy a5l ol 2354 of (MCA) algeal)
H}:Vi=1lN:a,=a Ao il i 2 Gpld) o
25 U 3 Ul (Modele pooled) JSU jolmd) 358 Jantd gide H 2o, 518713)

s iy 0 s i 5 3 Y sk o VI 00 i

182



ST ApsladY) O pagell o ol B 5Y Ldodad) il &S Jadll

(Olowsn slasly @3, S Loy dou jlasl =2

ol Gl O Wl 3 sl SV aeg wad ) eV e Gy
il Ol Shade e IS 055 Ladiey (LY G gy pde o pdall Bpb dindy Slsialls
Bl her Olegs Alanly (BliST SV a 0SS adlsiall SlST i Sy e Aflgially
A

H =(Bucc - Bw) var( B e _ﬁW)TI(ﬂMCG - Bw)

(i S N 0SS 0F L2y Kagm 2)5 a0 Chi-deux 056 njs o5 H ol

Gw DL sy pde o s b 05l G O (o Regdall 2p ) Jod Al
@l S UL 3 W MEA- glesadl J31 2356 g LoV 08 @ dl) Y1 5 5l ol
MEF ol 31 2308 e slel 0508 (ggmn 05 ill (e 3,4
Les modeles des données )iSasluitgall QUL z3les 1 S ol

(de panel dynamiques

Jat 59V bl pie St ald ga LU 23U e UslezeY et ) (ol O
Liskas Of S @) (@3l o ool 1A 2O Luddl ai b Jlast) 8 St pf OLdis o
Lol @S 5 Gadl Loy alizedl lpad) BLily oLl sloxl ISas Lo (STae sae WSl

: ) ) Al e Saalioal gl i o Wiy 5o 1

K
Yie = ayi-1+ Y, BrXw + uj
k=1
Ujp =Vj +&js I o

IV (g =v; + ;) Bzl Lo e oy oy i) 5 Syl Lok e pom

£ ) 5 33V Lo oLl oy (o) g aabaall WL il L) 2o 5 5 v,

1

! Stephen Bond , Anke Hoeffler and Jonathan Temple, GMM Estimation of Empirical Growth Models,
University of Oxford, September, 2001,P14.
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3LaSs F ol olos il gas Ol g, 1iis (3 aops sl 5 L3 a3 saslall ey 5 g

Y By Al e g b ¢ Yl

Slgad el dl plsea) awld) slell b (Arellano et Bond-1991) 53
LI SIBY) B 8y Sasls lgraeS” i) ol

ks Lo pe o) us O -
s St Sy dom ot i s dinad) ool OF-

oY Sy ) sl 0S5,
Yit = Vie-1 = a(yit—l - yit—2)+ ﬁ(x;t - x;t_1)+ (git - git—l)

Al el assazs o) o) il e auas vz poall Dgps OF 2L Aslall n ety

Jlomzal otz gl ¢ plladl juie 2z b sell b (Arellano et Bover-1995) -
sdslos OlpaneS sladl ldl Bgp Jlariwl 3 Ol Bg,d saelus Olpanas slall Ol pad)
oY) Gl Al e a5 5l ST BN e pan s el 2oV sl
B39 oo 3hm (008l pa (i SV ] LAY pasall Db e AU Al Sloglall ey U5y
A o) e (Y 313 Bl 3oy piny &3 05 s il

! Carkovic, M. and Levine, R. (2002), “Does Foreign Direct Investment Accelerate Economic Growth?”,
University of Minnesota, pp5-6, (on line), Available on:
http://siteresources.worldbank.org/INTFR/Resources/fdi.pdf. consulter le 04/03/2020 10:15
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i glall UL & idl S e Cllaalt
i glal) St gyl el sl o Yol

Ohlest) sl S3y (65LaBl WAl ks (3 Begr SRt i) Bl L Auls o
ShlWl e desed FaE LB ol s s () A Al Camd Gy Sasgll de
gl 4ilaxY)
(LLC - 2002y Levin, Lin et Chu .= -1

S dlesW il & b 3 syl i L) 58 e Jof Levin, Lin et Chu e
@ sl b ollal e 3ale 33l BB oy (2002 (1993 (1992) s s
Dl e el 050 e b Sl sl st

AXy=¢ Xy +a;+y, +7,t+,

o 39y ol Kit Al ) il pota) ezl g Regald B dl) ol o jLas W1 s 055
RREN|
dAPS-2003) Im, Pesaran et Shin Lz -2

Im, . K&kl Jlsl csls Levin, Lin et Chu J sl L=y a
)l de Wl wsp aklh (2003 (2002 (1997 ) wiseldi @ Pesaran et Shin
UKl (3 sl JLas VI s 235k (i 315 ) sgm 2B gy Aba) sl o gl A

24w
P
AY,=a,+pY,  + ZﬂitAY;t—J +é&,
=1

(t—-stat — 2000y Breitung .= -3

1Christophe HURLIN et Valerie MIGNON, Synthése de tests de racine unitaire sur données de
panel, Université d’Orléans, Janvier 2005, P 02
? Ibid, P 15.
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SV e 0T Wl (3 eV s G el L) e dddad) Lal, 0
By 5 5556 Lo demy (Breitung-2000y ob abley [ dbadedl Job) aedy Tas 187

WS 23

; T—-t (. e, +..+e
e,';: e,';_ J+1 T
(T-t+1 T—t

Lyl alado
i gl UL & idl oS Oyl Ll
Pedroni-2000) & ziedl foSI1 Lt —1

W 3l gy ) Vi g Vit paal) Sl IS al g LY s 3

K
Yie = &+ kZ_IIkakit T Uy

PSS dg e 5 (Pedroni-2000) ey tegial) 2,8l 055 #3sadl s Wbl e
gt Dllax] da (Pedroni-2000) i o cauadt 5130 SO XG5 Vig csbked) o Hitee
dae DLtV ods OF o a5l WL e Xy 5 Yy pinedd Sral) S 2080 LY
Plogan 412 (41 Wb e Lulul
Ko -1999) & it JolSI) jlast =2

o Liia LSS s5mg pde Jo daguall 204 25 (K0-1999) dpzll LS L)
Sl w57 0) 5 @ (Ko--1999) o Loy puddt s Wbl Jo g X 5 gy ol
s 0 ale 5 Bans b Sl Grall Slall Ohaie 06 (e gl bl L)

.3(DF) P (S bl Jlensals G5 06 g Ll SN Bl Byl et ) ag LY

! Badi HBALTAGI, Econometric analysis of panel data, third Edition, John Wiley & Sons, Ltd, Chichester,
England, 2005, P244.

? Claudio Araujo, macroéconométrie, trajectoires et fluctuations de long terme des phénoménes économiques,
http://www.cerdi.org/claudio-araujo/perso/,04/03/2020,10:50.

i garme B ($3LaBY) )il Lhas S| 9 gadl Gedod O Bl B3lad) Al 3=yl 5 ($3LaBY! gadl (o Clia
L) b gll Ayl (S Bl j2af ¢ el slam Y g sLas¥l (3 oD iy bl (20121985 3zl IM daldl Jouldl (e
144 - 2015 i st pé ¢ okl slasl 5 slamW
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Job Ardes il Juloug dalys 1 I Eoall
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@ el Jo3 jam B galaBYl gedl Juas o alall QY1 T ld 1 Jg¥1 Sl
Al ylll 3505 @kl © Y
Al Jgs Lan A 3 olasY) sad) Je sl GV Y Laals 3 kel ds wpuou—1
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C sl Sl Sllane 3B e 535 Wy Al ol pang Aol UL bsn lhaze Jol
Dl Lad kel 3,0ST Joll (3 3basVl sodl o ol GV 1 i tdwl ) 300 lS'—2
U ol el @ aBe BalasV) ay bl Wblges 2Ll Slall) Jae e alaal ol
LPIBH 30U & 5555 add) QoY J&) sl e 5l colegd sng tanldl el
g - RN N
LG U japs aaledl claadl gnyley) -

W S e anlall o 3l 0SS adey

T
(Js 3y aull 3 Jodi suse N
(i 28 ) auhdl Olsaw sae T
Syl W fee s,
Lol gl & UL WS C:’ﬁ“‘j‘ E5 Mo LU
7358 Ay o3 OW e oAl My (saall ol M ke oSl §,ST Wslall pdn pyi
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Aoms ) Raaal) (g anall Sl M 2h ey 02085 p2d S 300l T sl all Sl b ad b
NUNPNCRR
@3LaBY! gadl Juas Jo alall G JY ol z3l pus gits :(10-04)43, Jur

Syl Y1 2358 Y1 34 S ) 35 i
MEA MEF Pooled
0.108 0.108 0.119 LG
(6.80) (6.80) 4.67)
*%0.000, *%0.000, *%0.000,
5.315 5.315 5.044 ol
(11.85) (13.255) (7.869)
*#%0.000, *%0.000, *%0.000,
0.3636 0.7094 0.2107 R?
F de
46.85 65.10 21.89
Fisher
0.000 0.000 0.000 Probabilicé
0.322 0.326 0.181 DW

03502,01 o3, 531 EVIEWSTO0 maby ol e slezeVl Il slie] e 1 pbeaal)

AUl il Student ey apedl aslasy) 5 ()
s e %1 905 9010 e aygall g Jo Juy ¥ K
:VJ‘)M.\ CSJ““'M Ayl pgdi o C':JM.;U F| C'z\.d\ B
PR PNTE SN ERES I FYRIOWR TR N USSR Sy |
e Sl e @38 S sgemg B Vol e egpdll 23l BN 23 s aw
pde (of JSU i) 2358 3ly5 Byjinall A0 )3 ad 0SS @) ji Ll psas o al) 1y cily )
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(R*,—R*)/(N-1)

F =
(1-R*))/(NT - N -K)

(gl I s Ll (3) 2139 sus Jzg N
(i 28 sds Wl () aell ) Jobo o T
1 tasaey alaend) ooty sue K
(RZ1=0.2107) JSU Lilnd) 2352 3 bl olas Jis :R7
(RZ2=0.7094yc ) 330 2358 3 dond) Lolas Jis ;R

ilax oo pST 29 F=68.64 ) i iflas) 23 W el LoVl s gl s
AT la O st 5 %01 tgime (s5mns 5 Bagiall 253 b ade 5 F o= 3011 dgadl 2
Awhdl de Oy e (833
(Olomga ylasly (Al gdadl Y i gady culill Y1 i gal ¢ Aldalial) -2

(il g ) SV 358 o el el n e el adan a2 L) el Ay
DU Jgadl (8 desge jla N Aoy

Olowign ylasl il 1(11-04)03y Jgur
Correlated Random Effects - Hausman Test

Equation: Untitled
Test cross-section random effects

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

Cross-section random 0106026 1 07447

Cross-section random effects test comparisons:

Variable Fixed Random War(Diff.) FProb.

LG 0108674 0.1087E64 0.000000 07447

EVIEWST0 mily bz Jo slaas¥u Il slas] e 2 jaaad!
Jsd s L& 205 o ;ST 29 0.74 Olergn o) alazt 20 OF LS oMol Jgudt IS 0
S Gl OF (6T ¢ gpmndll wlpanadd (3,80 SN i DL sgmms 6T Ll 2 )l by aidll 3o b
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e (Sytmn 056 OF (pjdll rn S Bt ag s W A BLs] a3 LS -
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Usd LS rdsadl dlae ohtih asla=yl dpwedl (Studentyeilos! &5 I o
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Z3d @ Sl 3 BLEYI Sls 00K W wl gm Ving Slsl) 313 DL 3515 599 53 L 0.05
o WLy s Y sl a5 Sy sl pte Rols e LI 23gadl olde OF gu M
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Jarque-Bera Lo c;\:.: :(23—04) (.3) JS.:»

Series: RESIDOA
Sample 1990 2017
8 Observations 84

Mean -2.92e-15

Median 0.055888
| Maximum 0.3485989
Minimum -0.543297

7 Std. Dev.  0.288840
Suewness -0.4545831

2 Kurtosis 2132788
H Jarque-Bera G.057380

i Probakbility  0.048372

LI (L T 1] |||||||||||||
=01.500 0375 0250 0125 Q@125

EVIEWST0 mily oz Jo slaasV Il slas] e 2 jbazad!

lujing-box yles! @ity :(24-04) o3, |SCs

Date: 02/28/20 Time: 09:41
Sample: 1990 2017
Included observations: 84

Autocorrelation Partial Carrelation A PAC  Q-5tat  Prob

0933 0933 75695 0.000
0.869 -0.004 14226 0.000
0.800 -0.081 19929 0.000
0723 -0.098 24646 0.000
0668 0127 28727 0.000
0.602 -0107 32086 0.000
0545 0011 34872 0.000
0.487 -0.052 371.26 0.000
0.434 0029 33939 0.000
10 0380 -0.073 40350 0.000
11 0328 -0.005 41414 0.000
12 0282 -0.004 42215 0.000

1

00 00 =) O M f LD ) =

I
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I
I

EVIEWS10 zoby bz e slazeVU LIl slie] o ezl
IV duslund) & pined) Ay b Jlomealy hged ool 1 WU
Tiged) s iy psk Slsdal SN T35 s el oLl O mdadl Of o ST ay
2 iy delan OlpaneS” Aull Ol B Al sy (V) aslldd ladl aa by

: oUJT Jj,\,-l,-\ L} Wjﬁ
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G25L5 random-effects IV regression Humber of obs = 81

Group wvariakble: A Humber of groups = 3
E—=q: Cb=s per group:
within = 0.1043 min = 27
between = 0.3835 avg = 27.0
overall = 0.1052 max = 27
Wald chiz (2) = 16.42
corru_i, X) = 0 (assumed) Prob > chiz = 0.000D3
LPIEH Coef. 5td. Err. Z Bx|z| [95% Conf. Interwvall
DLPIEH -4.598982 10.43888 -0.44 0.660 -25.05882 15.86085
LG .09T71369 .049385 1.57 0.049 .0003244 .15359494
_consg 5.703655 1.414845 4.03 0.000 2.93061 §.4767
Sigma u 0
sigma e 31786232
rho 0 (fraction of variance due to u_i)
Instrumented: DLPIEBH
Instruments: LG DLG

STATA-15 mily ol e slaxe¥l Ul slas] o yibeaal)
Sk LgV) Byl Gpite ols Ty 3,08 ST Byl Sl OF el Jgad) o ian
zisad OF Wald astax] asy LS sl Ggme U s QLo J2) U e 5301 o
i 3k LoV Byl Bpane e laele (g o) - lall e bles Ol al) Blal OF LT 2ISIL ke

Apslas¥l a il e 3355 Y AL B)Lab Jlayl S iUl e 5l

( DYN-GMM i b é,,ug.m Tigedl plisianl puddl : Ll

U ) Jael 2500l i O
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Dynamic panel-data estimation Humbker of obs = 84

1
L

Group wvariable: A Humber of groups
Time wvariakble: B
Cb= per group:

min = 28
avg = 28
max = 28
Humber of instruments = 75 Wald chiz (1) = 601.57
Prob > chi2z = 0.0000
Cne-step results
LPIEH Coef. 5td. Err. z Ex|z| [95% Conf. Intervall]
Lz .0972356 .0039645 24 .53 0O.000 .0894654 .1050058
_cons 5.602631 .05994889 56.31 0O.000 5.407636 5.797626

Instruments for differenced eguation
GMM-type: L{2/.) .DLPIBH L(2/.).DLG
Instruments for lewvel egquation
Standard: cons

STATA-15 by ol e slezeVU (Il slas] o pbaol)

Ll 3)La) OF LS Wlax| dgde Bppmeddl) Slpadl JS707 L3 Lede framdl) i) IS 0
ATl g ST Jske msad OF e asy Wald astax] O ) BLoYL ¢ gbdl LI 3l
U ) el test Sargan  jad) 5060 558 jles) s O

test Sargan .l 34y 358 jlal :(14-04)0y Jgir

Sargan test of overidentifying restrictions
HO: overidentifying restrictions are wvalid

chi2 (73)

Prob > chi?

1165.366
0.0000

STATA-15 by ol e slezeVU (Il slas] e pbaol)

sda (3 Redsznd) sueld)l wlpad) OF (of pual) 223 a3 el L VI ils alamSle JS s
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i agiie ide LIS Ul (3 lpaal) sl oS I3y ¢ olpaal) sl o Siie LSS s 158
AR poin dida o ¢ s m Gt oSS 359 2515

Je V) aLgb a5l e i) b Ladl de @) BU UL Ul e #3448

: dgy) el Ll —1

ol wlally whlas ¥ s degast Llantal 3ol ool aglall LSl 2z las) o8
U Jgladl (3 dmge Lede
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Panel unit root test: Summary

Series: LPIBH

Date: 0228720 Time: 08:38

Sample: 1990 2017

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

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

Cross-

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

Levin, Lin & Chu t* 0.84165 0.2000 3 7a
Breitung t-stat 0.13403 0.5533 3 75
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.44532 06720 3 78
ADF - Fisher Chi-square G.83568 0.3363 3 7a
PP - Fisher Chi-sguare 770313 0.2607 3 a1

EVIEWST0 maly oz o slas¥u Il slas] o 2 jiaaad!

S U A e sl R Siane OF ASE Sl i ShlaY oSl Al il O
Ly 2gasl wlilasY1 o T sl Olilas Y1 OF e %05 snud) s 30 2 LPIBH
0.05 o 55T a1 )
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Panel unit root test: Summary

Series: DLPIBH

Date: 02/28/20 Time: 08:40

Sample: 1990 2017

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

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

Cross-

Method Statistic FProb** sections Dbs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -0.14739 0.4414 3 75
Breitung t-stat -1.41608 0.0784 3 T2
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.38270 0.0818 3 75
ADF - Fisher Chi-square 11.8354 0.0657 3 75
PP - Fisher Chi-square 554152 0.0000 3 73

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

EVIEWSlO Gﬂujf C)\:-JS'- &J« JLA.:.CY\J JU:_S\ J‘J&i B :‘)W‘

Lis ) U Wl e 3 Ram Bpane OF USE Samgll 0 Shlas Y oMol Aol sldl O
UlasY e ST ogedl CUlasY) Of o %05 Gkl e e DLPIBH J,4 6,4
0.05 o Bl a1 i) Ly dsas
o el bl 3 S e LPIBH i 06 Lede famdd il ol Je
ohlel )l Jlazal JoV G,dl e @il BT e 05 wpms Gpiky 2Bl ol

Agle>)

£
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Panel unit root test: Summary

Series: LPIBHA

Date: 02/29/20 Time: 08:55

Sample: 1990 2017

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

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

Cross-

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

Levin, Lin & Chu t* 032276 06266 3 75
Breitung t-stat -0.28146 0.3g882 3 72
Mull: Unit root {(assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.02597 0.5104 3 75
ADF - Fisher Chi-square 8.16857 0.2260 3 75
PF - Fisher Chi-square 3.18545 0.2248 3 L=

EVIEWS10 zoby bz e slazeVU LIl slie] n ezl
sl S U Jla e s ) G dpace OF ASE Sasgd) jdor Shlas Y oSl Al ilad) 0
gl SlilasYl e B & sl Clilas Y1 Of o %05 (gl i i 12 LPIBH,  w
0.05 o 5T Rl ) Ly
Bn ey ol ) Jlor) oo 3,800 A Aekd Ryl 5t i 1(18-04)3) Jybr
Ja1 3,4 s

Panel unit root test: Summary

Series: DHLPIBHT)

Date: 02/28/20 Time: 08:55

Sample: 1990 2017

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

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

Cross-

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

Levin, Lin & Chu t* -0.22911 0.4094 3 72
Breitung t-stat -1.70183 0.0444 3 69
MHull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin VW-stat -1.45011 0.0735 3 72
ADF - Fisher Chi-square 11.9948 0.0621 3 T2
PP - Fisher Chi-square 59,6565 0.0000 3 75

EVIEWSlO GAUJ{ C)\:-J.S'- L;.t« JL«.:.CY\J JUQ_S\ J\J.Cl B :‘)W‘
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Panel unit root test: Summary

Series: LG

Diate: 02/29/20 Time: 08:43

Sample: 1990 2017

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

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

Cross-

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

Levin, Lin & Chu t* -0.55484  0.2895 3 7a
Breitung t-stat 1.03647 0.8500 3 75
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin VW-stat 0.35210 0.6376 3 78
ADF - Fisher Chi-sguare 4.31061 0.6347 2 7a
PP - Fisher Chi-square 741099 0.2845 3 a1

** 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: DLG

Date: 02/29/20 Time: 08:44

Sample: 1990 2017

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

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

Cross-

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

Levin, Lin & Chu t* -1.75872 0.0393 3 75
Breitung t-stat -0.50848 0.3056 3 72
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.72363 0.0424 3 75
ADF - Fisher Chi-square 13.5808 0.0347 3 75
PP - Fisher Chi-square 36.5922 0.0000 3 78

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

Series: LPIBH LPIBH1 LG

Date: 02/29/20 Time: 08:57

Sample: 1990 2017

Included observations: 84

Cross-sections included: 3

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

User-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: commaon AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic 2462505 0.0064 1788633 0.0363
Panel rho-Statistic -2.326223 0.0100 -2.092385 0.0182
Panel PP-Statistic -3.622600 0.0001 -3.429146  0.0003
Panel ADF-Statistic -1.082405 0.1395 -1.128998 01294

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

Statistic Prob.

Group rho-Statistic -1.884463 0.0293
Group PP-Statistic -4 238945 0.0000
Group ADF-Statistic -1.358039 0.0872

Cross section specific results

Phillips-Peron results (non-parametric)

Cross ID AR{1Y  Variance HAC  Bandwidth Obs
1 0543 0000302 0000302 0.00 26
2 0098 0000225 0000203 2.00 26
3 0014 0000343 0000343 0.00 26

Augmented Dickey-Fuller results (parametric)

Cross ID AR{1)  Variance Lag Max lag Obs
1 0.685 0.000285 1 - 25
2 -0.057  0.000226 1 - 25
3 0116 0.000336 1 - 25
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kao Residual Cointegration Test

Series: LPIBH LPIBH1 LG

Date: 02/29/20 Time: 09:07

Sample: 1990 2017

Included observations: 84

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

Iser-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.

ADF -3.729104 0.0001
Residual variance 0.001098
HAC variance 0.000427

Augmented Dickey-Fuller Test Equation
Dependent Variable: DIRESID)

Method: Least Squares

Date: 02/28/20 Time: 09:07

Sample (adjusted): 1993 2017

Included observations: 75 after adjustments

Yariable Coefficient Std. Errar t-Statistic Frob.
RESID{-1) -0.870299 0167131 -h.207281 0.0000
DiRESID{-1)) -0.307669 0103382 -2.976051 0.0040
R-squared 0.692155 Wean dependentvar 0.000533
Adjusted R-squared 0687938 5.0D. dependentvar 0.042846
S.E. of regression 0.0238935 Akaike info criterion -4 GO0GETZ
Sum squared resid 0.041819 Schwarz criterion -4 538872
Log likelihood 174.5252 Hannan-Cuinn criter. -4 575996
Durbin-Watson stat 2253603
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Dependent Variable: LFIBH

Method: Panel Fully Modified Least Squares (FMOLS)

Date: 02/28/20 Time: 09:16

Sample (adjusted): 1992 2017

Periods included: 26

Cross-sections included: 3

Total panel (balanced) observations: 78

Panel method: Pooled estimation

Cointegrating equation deterministics: C @TREMND
First-stage residuals use heterogeneous long-run coefficients
Coefficient covariance computed using default method
Long-run covariance estimates (Bartlett kernel, Mewey-West fixed

bandwidth)

Wariable Coefficient Std. Error t-Statistic Prob.
LPIBH1 0.686201 0.052564 13.054449 0.0000
LG 0.0096749 0.002624 3689205 0.0004
R-squared 0.8983758 Mean dependent var 2.060032
Adjusted R-squared 0.8983134 S.0D. dependentvar 0282425
S.E. of regression 0.024231 Sum squared resid 0.041099
Durbin-Watson stat 2431441 Long-runvariance 0.000227
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Correlated Random Effects - Hausman Test

Equation: Untitled
Test cross-section random effects

Test Summary Chi-5q. Statistic  Chi-Sqg. d.f. Prab.

Cross-section random 0.013509 1 0.89075

Cross-section random effects test comparisons:

‘ariable Fixed Random War(Dnifr.) Praob.

LG -0.154887 -0.154451 0.000014 0.89075
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Series: Standardized Residuak
Sample 1520 2017
— Observations 54

W=an 8. 2%=-16

-8 Median 0.045710
Maccimm 2062824

5 Minimium -2.811040
— Std. Dev. 1.07T8592

4 Shewnsss -0.054514
Hurtosis 2 BE52ES

|—|—|— Jargue-Bera 0431445

a Probability 0.805959
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Diate: 0202920 Time: 10:32
Sample: 1990 2017
Included observations: 84

Autocarrelation Partial Caorrelation AC PAC  0Q-5Stat  Prob

0664 0664 38387 0.000
0618 0316 71.990 0.000
0.454 -0.071 904090 0.000
0311 -0147 99127 0.000
0219 -0.018 103.51 0.000
0.080 -0104 10410 0.000
-0.031 -0123 10419 0.000
-0.057 0.068 10450 0.000
! 0127 -0.021 106.06 0.000
! 10 -0120 0011 107.48 0.000
A 11 -0.045 0184 107.68 0.000
o 12 -0.045 -0.005 107.838 0.000
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G25L5 random—effects IV regression Hunmber of obs = 81
Group wvariable: A HNunber of groups = 3
E—-=dq: Cb=s per group:
within = 0.1533 min = 27
between = 0.5791 avg = 27.0
overall = 0.1268 max = 27
Wald chi2 (2) = 0.&68
corr(u i, X) = 0 (assumed) Frob > chi?2 = 0.7110
LINF Coef. 5td. Err. z Bxlz| [95% Conf. Interwvall]
DLINF -.59017098 T.955647 -0.11 0.5910 -16.45449 14.659107
LG -. 0777972 .4251566 -0.18 0.855 -.9110888 . 75545943
_cons 3.228026 11.07536 0.29 0.771 -18.47529 24.93534
sigma u 0
sigma e LB9240815
rho 0 [fraction of wvariance due to u_1i)
Instrumented: DLINF
Instruments: LG DLG
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Dynamic panel-data estimation Humber of obs = B4

1
[#]

Group wvariable: A Humber of groups
Time wariakle: B
Cb= per group:

min = 28
avg = 28
max = 28
Hunmber of instruments = 75 Wald chiz (1) = 2.95
Prob » chiz = 0.0857
Cne-=step results
LINF Coef. 5td. Err. z Px>|=z]| [95% Conf. Interwvall]
LG -.1024361 0596101 -1.72 0.086 -.2192887 .0143975
_cons 3.934858 1.495938 2.63 0.009 1.002873 6.566842

Instruments for differenced eguation
GMM-type: L{2/.).DLINF L{2/.).DLG
Instruments for lewvel eguation
Standard: _cons

STATA-15 by ol e slezeVU (Il slas] e pbael)
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Sargan test of overidentifving restrictions
HO: overidentifying restrictions are walid

178.1831
0.0000

chiz (73)

Prob > chi?2
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Panel unit root test: Summary

Series: LINF

Date: 02/29/20 Time: 10:43

Sample: 1990 2017

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

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

Cross-

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

Levin, Lin & Chu t* 1.34032 0.8099 3 7a
Breitung t-stat -1.18044  0.1169 3 75
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin VW-stat 0.71399 0.7624 3 78
ADF - Fisher Chi-square 281643 0.8315 3 7a
PP - Fisher Chi-square 14.0770 0.0288 3 a1
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Panel unit root test: Summary

Series: DLINF

Date: 02/28/20 Time: 10:43

Sample: 1990 2017

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

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

Cross-

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

Levin, Lin & Chu t* -3.828989 0.0001 3 75
Breitung t-stat -4.18004  0.0000 3 TZ
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -5.03324 0.0000 3 75
ADF - Fisher Chi-square 322032 0.0000 3 75
PP - Fisher Chi-sgquare 317.583 0.0000 3 78
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Pedroni Residual Cointegration Test

Series: LINF LG

Date: 02/28/20 Time: 10:49

Sample: 1990 2017

Included observations: 84

Cross-sections included: 3

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

User-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimensian)

Weighted
Statistic Prab. Statistic Prob.
Panel v-Statistic 0.534436 0.2020 0931086 01759
Panel rho-Statistic -1.662888 0.04g2 -1.935692 0.0265
Panel PP-Statistic -1.950218 0.0256 -2.192700  0.0142
Panel ADF-Statistic -0.393128 0.3471 -0.442958 03289

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

Statistic Prab.

Group rho-Statistic -1.556377 0.0598
Group PP-Statistic -2 267696 0.0117
Group ADF-Statistic -0.104548 0.4584

Cross section specific results

Phillips-Peron results (non-parametric)

Cross 1D AR{1)  Wariance HAC  Bandwidth Qbs
1 0.630 0585120 0478828 1.00 27
2 0136 0392962 0459169 3.00 27
3 0.653 0586103 0458960 1.00 27

Augmented Dickey-Fuller results (parametric)

Cross 1D AR(T) Variance Lag Max lag Obs
1 0703 0549334 1 - 20
2 0422 0325995 1 - 26
3 0720 0534311 1 - 26
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Kao Residual Cointegration Test
Series: LG LINF

Diate: 02/29/20 Time: 10:55
Sample: 1990 2017

Included observations: 84

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

Lser-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF 2135607 0.0164
Residual variance 0.705453
HAC variance 0.337982
Augmented Dickey-Fuller Test Equation
Dependent Variable: DIRESID)
Method: Least Squares
Date: 02/29/20 Time: 10:55
Sample (adjusted): 1992 2017
Included observations: 78 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
RESID(-1) -0.008058 0070398  -0.114480 0.9092
D{RESID{-1)) 0.021000 0.134982 0155580 08768
R-squared -0.028135 Mean dependent var 0.088026
Adjusted R-sguared -0.0422189 5.0 dependentvar 0.524920
3.E. of regression 0535886 Akaike info criterion 1.616514
Sum squared resid 2086369 Schwarz criterion 1678314
Log likelihood -58.61928 Hannan-Quinn criter. 1.641190
Durbin-Watson stat 2087228
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Dependent Variable: LINF

Method: Panel Fully Modified Least Squares (FMOLS)
Date: 02/29/20 Time: 11:00

Sample (adjusted): 1991 2017

Feriods included: 27

Cross-sections included: 3

Total panel (balanced) observations: 81

Panel method: Pooled estimation

Cointegrating equation deterministics: C @TREND
Coefficient covariance computed using default method
Long-run covariance estimates (Bartlett kernel, Mewey-West fixed

bandwidth)
Variable Coefficient Std. Error t-Statistic FProb.
LG 0361766 0174482 2073377 0.0416
R-squared 0434040 Mean dependentvar 1.324203
Adjusted R-squared 0388152 &S.0D. dependentvar 1.085876
S.E. ofregression 0.849380 Sum squared resid 53.38701
Durbin-Watson stat 1.128291  Long-runvariance 1.212418
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MEA MEF Pooled
-0.055 -0.053 -0.041 LG
(-2.089) (-2.106) -1.32)
**0.039) **0.038) (0.188,
4.054 4.066 3.706 el
(5.88) 6.07) 4.67)
*%0.000, *#%0.000, *#%0.000,
0.3425 0.3425 0.0209 R°
F de
4.40 13.89 1.75
Fisher
**0.038) *#%0.000y 0.188 Probabilicé
0.142 0.154 0.092 DW
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Correlated Random Effects - Hausman Test

Equation: Untitled
Test cross-section random effects

Test Summary Chi-=2q. Statistic Chi-=2qg. d.f. Prob.

Cross-section random 0.268099 1 0.6046

Cross-section random effects test comparisons:

Variable Fixed Random War(Diff.) Prob.

LG -0.056187 -0.055708 0000001 0.60486
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Series: Standadized Residusk
Sample 1930 2017
Observations 84

k=an 2.3Te-18
Medizn 0050105
hagimusm 0. 795549
Minirmum -0.456104
Std. Dev. 0.3Z5847
Skewnsss 0.T8TH83

Kurtosis

JargueBera B.B1TIT4
Probability 0012171

2.795700
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Diate: 0202920 Time: 11:17
Sample: 1990 2017
Included observations: 84

Autocorrelation Partial Carrelation A PAC  -5tat  Prob
[ — | 1 0936 0936 F6.300 0.000
[ — I I 2 0877 -0.001 14399 0.000
[ — 0 1 3 0800 -0166 20110 0.000
[ — = 1 4 0708 -0187 246.30 0.000
[ — g 5 0613 -0.066 283070 0.000
(I — = G 0496 -0.231 30346 0.000
[ — I I 7 0389 0005 317.62 0.000
[ I I 8 0293 0073 32577 0.000
(| g 9 0192 -0.076 32932 0.000
Al I I 10 0105 -0.012 33039 0.000
I I I I 11 0023 -0.010 33044 0.000
(I I I 12 -0.043 0.027 33062 0.000
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G25L5S random-effects IV regression Number of obs = 81
Group wvariable: A Hunber of groups = 3
E-=q: Cbh=s per group:
within = 0.0186 min = 27
between = 0.0241 avg = 27.0
overall = 0.0112 max = 27
Wald chiz (2) = 0.69
corr(u_ i, X) = 0 (assumed) Frob > chi?2 = 0.7081
LICH Coef. 5td. Err. z Ex|z]| [95% Conf. Interwvall]
DLTCH -4.758975 13.29082 -0.36 0.720 -30.80849 21.29054
LG -.0511461 0615771 -0.83 0.406 -.171835 0655428
_consg 3.870455 1.473477 2.63 0.009 .9825331 6.758457
Sigma u 0
sigma e .44951393
rho 0 (fraction of wvariance due to u_i)
Instrumented: DLTCH
Instruments: LG DLG
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Dynamic panel-data estimation Humber of obs = 84
Group wvariable: A Humber of groups = 3
Time wvariable: B

Cb= per group:

min = 28
avg = 28
max = 28
Humber of instruments = 75 Wald chiZ (1) = 2.12
Prob > chiz = 0.1451
Cne-step results
LINF Coef. 5td. Err. z Ex|z| [95% Conf. Interwvall]
Lz -.0872655 .0598889 -1.46 0.145 -.2046456 .0301147
_cons 3.554513 1.502921 2.37 0.018 .6088428 6.500184

Instruments for differenced equation
EMM-type: L{2/.).DLTCH L{2/.).DLC
Instruments for level egquation
Standard: cons
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Sargan test of overidentifying restrictions
HO: overidentifying restrictions are valid

chiz (73)

Prob > chi?Z2

173.59268
0.0000
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Panel unit root test: Summary

Series: LTCH

Date: 02/28/20 Time: 11:22

Sample: 1990 2017

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

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

Cross-

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

Levin, Lin & Chu t* 0.40521 0.6573 3 Ta
Breitung t-stat -0.30577 0.37949 3 75
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.28202 0.6149 3 73
ADF - Fisher Chi-sguare 356034 0.73549 3 7a
PP - Fisher Chi-square 2 62461 0.8543 3 a1
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Panel unit root test Summary

Series: DLTCH

Date: 02/28/20 Time: 11:23

Sample: 1990 2017

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

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

Cross-

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

Levin, Lin & Chu t* -0.53273 0.2871 3 75
Breitung t-stat -3.0815889 0.0010 3 T2
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.36724  0.0858 3 75
ADF - Fisher Chi-square 104172 0.1081 3 75
PP - Fisher Chi-square 353212 0.0000 3 73
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Pedroni Residual Cointegration Test

Series: LTCH LG

Date: 02/29/20 Time: 11:24

Sample: 1990 2017

Included observations: 84

Cross-sections included: 3

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

User-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: commaon AR coefs. (within-dimensian)

Weighted
Statistic Praob. Statistic Prob.
Panel v-Statistic 1421722 00776 1.186673 01157
Panel rho-Statistic -0.588421 0.2748 -0.647422 02587
Panel PP-Statistic -0.415108 0.3380 -0.577448 02818
Panel ADF-Statistic -0.401973 0.3439 -0.427888 03344

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

Statistic Prob.
Group rho-Statistic 0.260075 0.6026
Group PP-Statistic -0.047718 0.4810
Group ADF-Statistic 0112825 0.54449

Cross section specific results

Phillips-Peron results (nan-parametric)

Cross 1D AR(1)  Variance HAC  Bandwidth Obs
1 0757 0013733 0.014847 2.00 27
2 0744 0001696 0.001770 2.00 27
3 0.690 0004839 0005388 1.00 27

Augmented Dickey-Fuller results (parametric)

Cross 1D AR(1)  Variance Lag Max lag Obs
1 0732 0012655 1 - 26
2 0753 0001691 1 - 20
3 0.643 0.004890 1 - 26
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k.ao Residual Cointegration Test

Series: LTCHLG

Date: 02/29/20 Time: 11:25

Sample: 1990 2017

Included observations: 84

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

ser-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

{-Statistic Prob.

ADF 1.060801 01444
Residual variance 0.007631
HAC variance 0.008272

Augmented Dickey-Fuller Test Equation
Dependent Variable: DIRESID)

Method: Least Squares

Date: 02/28/20 Time: 11:25

Sample (adjusted): 1992 2017

Included observations: 78 after adjustments

Variable Coefficient Std. Errar t-Statistic Frob.
RESID{-1) -0.041241 0.038797  -1.062978 02912
DiRESID{-1}) 0.042165 0117417 0.359108 0.7205
R-squared 0.011146 Wean dependent var -0.005475
Adjusted R-squared -0.001865 3.0 dependent var 0.0902238
S.E. of regression 0.090312 Akaike info criterion -1.945787
Sum squared resid 0.619375 Schwarz criterion -1.885358
Log likelihood 77.88570 Hannan-Cluinn criter. -1.921587
Durbin-Watson stat 1.893677
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Dependent Variable: LFIBH

Method: Panel Least Squares

Date: 0514720 Time: 16:56

Sample: 1990 2017

Periods included: 28

Cross-sections included: 3

Total panel (balanced) observations: 84

Variable Coefficient Std. Error t-Statistic Prob.

LG 0.119499 0.0255349 4 678985 0.0000

C 5044464 0.640974 7.869996 0.0000
R-squared 0210726 MWean dependentvar 3.040440
Adjusted R-squared 0.201100 S.D. dependentvar 0200356
S.E. of regression 0.268462 Akaike info criterion 0.231305
Sum squared resid 5909879 Schwarz criterion 0.289131
Log likelihood -7.714798 Hannan-Cluinn criter. 0.254571
F-statistic 21.89291 Durbin-Watson stat 0181554
Prob(F-statistic) 0.000011
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Dependent Variable: LFIBH

Method: Panel Least Squares

Diate: 05M14/20 Time: 16:56

Sample: 1990 2017

FPeriods included: 28

Cross-sections included: 3

Total panel (balanced) observations: 84

Variable Coefficient Std. Errar t-Statistic Praob.
LG 0108674 0.015980 6.800843 0.0000
C 5.315847 0401030 13.25549 0.0000

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0708417 Mean dependentvar 3.040440
Adjusted R-squared 0.688520 S.0. dependentvar 0.300356
S.E. ofregression 0164917 Akaike info criterion -0.720300
Sum squared resid 2175812 Schwarz criterion -0.604547
Log likelihood 34.25259 Hannan-Cuinn criter. -0.673768
F-statistic 6510276 Durbin-Watson stat 0.326980
Prob(F-statistic) 0.000000
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Dependent Variable: LPIBH

Method: Panel EGLS (Cross-section random effects)
Date: 05M14/20 Time: 15:56

Sample: 1990 2017

Periods included: 28

Cross-sections included: 3

Total panel (balanced) observations: 84

Swamy and Arora estimator of componentvariances

Variable Coefficient Std. Error t-Statistic Prob.
LG 0108764 0.015977 G.807504 0.0000
C 5.313587 0.448088 11.85836 0.0000
Effects Specification
3.0. Rho
Cross-section random 0.346437 0.8153
|diosyncratic random 0.164917 0.1847
Weighted Statistics
R-squared 0.363615 Mean dependentvar 0720430
Adjusted R-squared 0.355855 S.D. dependentwvar 0.204359
S.E. of regression 0164016 Sum squared resid 2205893
F-statistic 46.85291 Durbin-Watson stat 0322607
Prob(F-statistic) 0.000000
Unweighted Statistics
R-squared 0208025 Mean dependentwvar 3.040440
Sum squared resid 5922611 Durbin-Watson stat 078170
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Dependent Variable: LINF

Method: Panel Least Squares

Date: 0514720 Time: 16:58

Sample: 1990 2017

Periods included: 28

Cross-sections included: 3

Total panel (balanced) observations: 84

Wariable Coefficient Std. Error t-Statistic Prob.

LG -0.145110 0103271 -1.405136 01638

C 5004752 2591843 1.930963 0.0569
R-squared 0.023512 MWean dependentvar 1.366G666
Adjusted R-sgquared 0.011604 5.0, dependentwvar 1.081905
S.E. of regression 1.085552 Akaike info criterion 3.025575
Sum squared resid 96.63064 Schwarz criterion 3.083452
Log likelihood -125.0742 Hannan-Cuinn criter. 3.048841
F-statistic 1.974406 Durbin-Watson stat 0.6758749
Prob(F-statistic) 0163758
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Dependent Variable: LINF

Method: Panel Least Squares

Date: 051420 Time: 16:58

Sample: 1990 2017

Periods included: 28

Cross-sections included: 2

Total panel (balanced) observations: 84

et Jdme Jo ol B JY Coldl S mdgel gl wils 1 05 ekl

“ariable Coefficient Std. Error t-Statistic Prob.
LG -0.154887 0.093620 -1.654416 01020
C 5 249867 2349540 2234423 00282
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.245280 Mean dependentvar 1. 366666
Adjusted R-squared 0216978 S.D. dependentwvar 1.091805
S E. of regression 0966211 Akaike info criterion 2 8155749
Sum squared resid 74 683510 Schwarz criterion 2931332
Log likelinood -114.2543  Hannan-Quinn criter. 2862111
F-statistic 8.666509 Durbin-Watson stat 0.826546
Prob(F-statistic) 0.000048

Dependent Variable: LINF

Method: Panel EGLS (Cross-section random effects)
Date: 05M4/20 Time: 16:59

Sample: 1990 2017

Feriods included: 28

Cross-sections included: 3

Total panel (balanced) observations: 84

Swamy and Arora estimator of component variances
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1 06 ool

Variable Coefficient Std. Error t-Statistic Frob.
LG -0.154451 0.093545 -1.651083 01025
c 5.238926 2.399637 2183216 0.0319
Effects Specification
s.D. Rho
Cross-section random 0 860428 0.4423
Idiosyncratic random 0966211 05577
Weighted Statistics
R-squared 0.0325854 Mean dependent var 0283710
Adjusted R-squared 0020756 S.D.dependentwvar 0.970506
S E. of regression 0960382 Sum squared resid 75 63128
F-statistic 2759269 Durbin-Watson stat 0.820797
FProb(F-statistic) 0.100511
Unweighted Statistics
R-squared 0023415 Mean dependent var 1. 366666
Sum squared resid 96.64028 Durbin-Watson stat 0675255
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Dependent Variable: LTCH

Method: Panel Least Squares

Date: 0511420 Time: 17:01

Sample: 1990 2017

Periods included: 23

Cross-sections included: 3

Total panel (balanced) observations: 84

Variable Coefficient Std. Error t-Statistic Prob.

LG -0.041825 0.031570  -1.324831 0.1889

C 3706666 0792325 4 678216 0.0000
R-squared 0.020856 MWean dependentwvar 2 68067
Adjusted R-sguared 0.009016 35.0. dependentwvar 0.333359
S.E. ofregression 0.331852 Akaike info criterion (.655269
Sum squared resid 9030337 Schwarz criterion 0.713146
Log likelihood -25.52130 Hannan-Qwinn criter. 0.678535
F-statistic 1755177  Durbin-Watson stat 0.092960
Prob{F-statistic) 0.188907
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Dependent Variable: LTCH

Method: Panel Least Squares

Date: 05114720 Time: 17:02

Sample: 1990 2017

Periods included: 28

Cross-sections included: 3

Total panel (balanced) observations: 84

Variable Coefficient Std. Erraor t-Statistic Praob.
LG -0.056187 0.026678  -2106132 0.0383
cC 4 066729 0.669513 6.074160 0.0000

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.342517 Mean dependent var 2 658067
Adjusted R-squared 0.317861 3.D. dependentvar 0.333359
S.E. of regression 0.275327 Akaike info criterion 0.304731
Sum squared resid G.064379 Schwarz criterion 0420434
Log likelihood -8.798681 Hannan-Cluinn criter. 0.351262
F-statistic 13.89204 Durbin-Watson stat 0.154497
Prob(F-statistic) 0.000000
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Dependent Variable: LTCH

Method: Panel EGLS (Cross-section random effects)
Date: 0514720 Time: 17:03

Sample: 1990 2017

Periods included: 28

Cross-sections included: 3

Total panel (balanced) observations: 84

Swamy and Arora estimator of componentvariances

Wariable Coefficient Std. Error t-Statistic Prob.
LG -0.055708 0026662  -2.089442 0.0398
C 4 054727 0.689100 5.884091 0.0000
Effects Specification
sD. Rho
Cross-section random 0.285386 051749
|diosyncratic random 0278327 04321
Weighted Statistics
R-squared 0050932 Mean dependentvar 0476761
Adjusted R-squared 0.039408 S.D. dependentwvar 0.279661
3.E. of regression 0274095 Sum squared resid 6160507
F-statistic 4405086 Durbin-Watson stat 0142243
Prob(F-statistic) 0.038908
Unweighted Statistics
R-squared 0018647 Mean dependentvar 2.658067
Sum squared resid 9051633 Durbin-Watson stat 0.081816

AASTY BsLaBY) O igeg bl BBV oy B jLas w1 10 gkt

Pairwise Dumitrescu Hurlin Panel Causality Tests
Date: 08M 820 Time: 10:32

Sample: 1990 2017

Lags: 2

Mull Hypothesis: W-Stat. Zbar-Stat. Prob.

DLPIBH does not homogeneously cause DLG  7.44802 3.64310 0.0003
DLG does not homogeneously cause DLPIBH  1.41305 -0.56411 05727

DLIMF does not homogeneously cause DLG 1.56576 -0 46461 06422
DLG does not homogeneously cause DLIMNF 0.88816 -0.93003 0.3524

DLTCH does not homogeneously cause DLG 4.00902 1.24564 0.2129
DLG does not homogeneously cause DLTCH  1.71264 -0.35525 07224
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