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Tests robustes d'egalite des moyennes
e LG
Statistiques® ddi1 ddi2 Sig.
:::::
Welch 185,908 3 16,909 000
: prem— a. F distribue asymptotiquement
£ Test d'homogénéité des variances
Statistique de
oo Levene ddi1 ddi2 Sig
LG Basé sur la moyenne 7,840 3 36 .000
2 7s0n Basé sur la médiane 6,027 3 36 ,002
Basé sur la médiane avec 6,027 3 20,594 .004
ddl ajuste
1,00 200 300 400 Basé sur la moyenne 7753 3 36 ,000
D tronquée

! Melard Guy, (1991), Méthodes de prévision a court terme, Edition Ellipses, Bruxelles, P282.
657 Lo« pan ¢S chmalhl I (Gobadly 3Bl el sl 3 Eutd (2004) ke sl ase E sl e 2
2 el 35T A (3 il 3aadly B3N 80l Jols B ad Bld duls 1Al e a2 ((2010) can ol 3

150 o A Olasds dralar cidgs Ble jaad 13LaB) plall 1l (3ysiie
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Moyenne de LGDP

=

1

Rl

Tests robustes d'égalité des moyennes

LGDP
Statistiques® ddlI1 ddi2 Sig.

Welch 172,941 3 19,315 ,000

a. F distribué asymptotiquement
Test d'homogénéité des variances

Statistique de

k-1

Levene ddI1 ddi2 Sig
LGDP  Basé sur la moyenne 2,696 3 36 L0600
Basé sur la médiane 1,793 3 36 J166
Basé sur la médiane avec 1,793 3 29,345 170
ddl ajuste
100 2000 300 400 Basé sur la moyenne 2,664 3 36 J063
tronquée
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Correlogram of LG

Date: 04/03/21 Time: 16:06
Sample: 1980 2019
Included observations: 40

Autocorrelation  Partial Correlation

AC  PAC Q-Stat Prob

1
1 1
1 1
1 1
1 1
1 1
gt
1 1
1 1
1 1
1 1
1 1

_EQUUUHUHHH

00~ N B L) R

w

0934 0934 37560 0.000
0867 -0.038 70.796 0.000
0.795 -0.076 99.510 0.000
0.718 -0.075 12363 0.000
0.636 -0.092 143.07 0.000
0.555 -0.041 15828 0.000
0469 -0.083 16949 0.000
0.379 -0.090 177.04 0.000
0.294 -0.024 18173 0.000

10 0210 -0.054 18421 0.000
11 0126 -0.075 18513 0.000
12 0.047 -0.025 18526 0.000
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Date: 04/03/21 Time: 17:02

Sample: 1980 2019

Included observations: 39

Correlogram of DLG

Date: 04/03/21 Time: 16:54

Sample: 1980 2019
Included observations: 39

Correlogram of DLGDPH
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Correlogram of DLK
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Correlogram of DLH

Autocorrelation Partial Correlation AC PAC  Q-Stat Prob Autocorrelation Partial Correlation AC PAC 0Q-Stat  Prob
g g 1 -0.221 -0.221 2.0640 0.151 — = 1 -0.322 -0.322 43738 0.036
g [ 2 0114 0088 26211 0270 L ! 1 2 0127 0026 50726 0.079
1 1 1 1 3 -0.029 0.009 26598 0447 ! ! L 3 0026 0083 51036 0.164
g g o 4 -0.055 -0.071 27986 0592 ! ! L 4 0.015 0.048 51132 0276
L [ 5 0.065 0.044 30002 0700 1 1 1 1 5 0.024 0035 51413 0.299
[ [ 6 0.052 00892 31320 0792 1 1 1 1 5 0004 0013 51419 0526
1 1 1 1 7 -0.012 0.005 31388 0872 ! ! 1 1 T 0014 0012 51520 0.641
g g o 8 -0.057 -0.080 3.3068 0.914 [ LI 8 -0.111 -0123 57822 0672
! ! [ . 9 -0.034 -0.053 3.3670 0.948 [ [ 9 0215 0160 8.2489 0.509
1 1 [ 10 0.038 0.043 34462 0.969 g 1 1 10 -0.1171 0,022 B.9303 0.539
[ [ 11 0129 0153 43962 0957 ! ! 1 1 11 0037 -0.012 90100 0621
[ [ op o 12 0.033 0.075 44620 0974 ! ! ! ! 12 -0.015 -0.025 9.0242 0.701

EViews 10 w2 e Tlasel LIl slas) oo 0 ydaal

182

Jelod
e Of =35 DLGDPH, aal) dlkedd Gl L3V alls (19-3) el s e Lo =
e b (il N BT G (o, =0) 2 Jlg 51 o Ll
LS DLG, &yl aldell @l BLs¥ alls (20-3) JKad I e L -
Sl e bams (i Y BT (o, =0) ) Jle s ool
LS5 DLH el allell gl BLsV1 alls (21-3) JKadt I e LS -
Sl e bams (aliE N BT (o, =0) @) Jlg sl ookl
SMalall o OF L3 DLK el aleld 30l LUV alls (22-3) S s e =
ol e bgas i Y BT Gl ((p, =0) @@ Jle s




dodplol! Aoyl S sl

Salas Sladll e O bty 3k aeal) LSl Gl BLoYI 8> oMales jlasl PO o
el ode el W g W aall e Lsame il Y 31 bl @l
Ljung—Box gl Llgydt 15 Sdlelas dygiab Siies jlast —

B8 G P A BLEYY Uy Malal dgial 1S aul,ul) Ljung—BoX jlasl alasca) A
Chi- aslax| LB asla~| amy codtel JSCaY1 (3 Q-Stat ssaal 5591 20dl) 252 LB 5la)
‘e Deux (%)

a2

_ * F
Q =IB=n(n+2)> /\/Q = mej
¢ T’ H_k -t
rolws il e f
Szl e Juay Ve cQC<Qt S8 Hy i oy = o = = P = 0183800 3040 —
L) dla )

gl alelld) jhanal aae LA 05SGs «Q ~Q Bl HytTp # 0k asd -
Hpd 3 LY Al bl ailnd) 35L00 SN ey

(30+2)) 2%
Q, = LB =39(39+2)) £k
21:39—k

Q = Z(zo.os, 12) = 21.02

A 0558

Q =173<Q =21.02DLGDPH, al.lll 1l LLpV Al (20-3) JSed e -
s eMutes IS it e a5 FIH o =0y == o =008l 0l Jod LA 0,88
9005 & gns (Soroms die 3l LU

0556 Q =549<Q =21.025DLG aludecdd 1 LUV DI (21-3) JSad o p —
LW s odlee [ pliail e a5 JIH 1o = p, == pp, =05 82)) 25,41 Jsd )4
2005 wgns Sims Jis 31

055 Q =446<Q =21.025DLK aludecdd 1 LUV D) (22-3) JSad o p) —
LW s odllee [ pliail e jas dIH 1o = p, == pp, =0382)) 25,41 Jes )4
005 wgns Sims s 31

183



izl Lt Al

cJu) feadll

055 Q =9.02<Q =21.02 51 DLH, ALl 3l BLsy¥ A (23-3) JSal o L) =

LW s edlee ST pliail e a5 dIH 1o = p, == pp, =0482)) 45,41 Jed )4

9005 &sime Sytan s 31U

5 DLGDPH, 5 DLH, 3 DLK, sl LSl s Of aizes LjUNg=BOX jlas! wils o0
LY B oSl Lelag Lo colas U 30 DLW alSCas o0 L2 2 DLG,

—ddgll ydor Olylasi— 41 OlylesY) —6

Byl gt e Azl suud) el Lol dnb e aaSd sl do ollas) gkl A
rloY) assll Lot s 1Y
Dickey—Fuller (DF) jg — 3yl =

DY, =¢gDY, , +C+¢,
DY, =¢#DY, , +bt+c+¢,

tP AN a3y DF Ll sl aa,lldl Q\jja_';-\ ey

DY) B b dtls
s 8 el Al 0SS (7, - T ST H g =1aaeell B 4l —
gl et VAl 05 o7, <7 <SS CH gl asdl —
P ) (3 Asge s Baadl Sl Jo LY il L
st izl sl DF ey 03-02-01 73kl pus mits :(15-3) Jgud!

Byl CSM\ T &l | 7, ddlaY! AudLdt

io il JydoHy il i o i)l a3, —| 2*1

T "l c.0 | -294 | -362 | DLGDPH,

&ts DLGDPH, alLdb Hyabadl | o _ o

i, i Uy BeH aa 0l i o il a8 —| 21
: " e—o | -194 | -280 | DLG,

S DLG alulld Hiabdi | ) _ g

iodl) s daHpa e ol 3 odl) i - | #71
o T lc=o | -194 -6.28 DLK,

&ts DLK alL6 Hyzbadi | o _ g

o) JedoHyaial ieo i) o —| 271
o "7 | cxo0 | -294 -8.20 DLH,

e DLH, Ll Habd | g

e (21) (20) (19) (18) - < phal

184




dodplol! Aoyl S sl

S
Sy Tl Sl 3 5l i spmy e a5 3 Hy ) by (DF) o) oo U 32

DLH, y DLK, y DLG, 5 DLGDPH, : boStdl 3 sdmgl jdir 3my by 20U H, Al 24

9005 sime (Sotas is it Biedl L) ods OF

Lok 10 ol SU gl LU Y1 alSCie odrg 13] Lidle ez ¥ (DF) Jg — sl O 8
(DF) Jl) s oo S (ADF) 3l Jgs = s Ll plasien
Dickey—Fuller—Augmenté (ADF) ylall Jg — o3 sl —o

Akaike :ledd e 51 alasral dan ok SO p U Olpmd 5ad o Gomy adpler |3
. Schwarz (SC) «Hannan-Quinn (HQ) ((AC)

p
AY, =AY = D BiaAY + G e e 04
j=1
P
AY, =AYy = D B +CF S .05
j=1
p
AY, =AY = D BiaAY, +bt+C+ G 06
j=1

W Bop 2w 0S5y ) fdldl W cp=1ls Aol el as BT s )
:L}L:JL(
Gt g8 el Aleddl 05SS (7, - T ST C Hg=1iaaeall B4l -
gl At Sl VAl 05 (7, <7 <SS CH gl sl —
sl LSl e LV il
suud Gl fShld ADF e 06-05-04 3l puis pits 1(16-3) Jgud-!

Byl CSL«J\ T &l | 7 ddlexYl | Al
ol s g Hpnial ol o, — | 71
’ > | c—o | -1.95 220 | DLGDPH,

3#tes DLGDPH, alldt cH 3l | _

o i) JedsHydial andl a5, —| 271

c=0 -1.95 -2.28 DLG,
3t DLG, ALl cHakad | o _ g

i ) JydgHodpiall ol o, — | 271

. . c=0 -1.95 -2.87 DLK,
B DLK, dlldldi ¢ le\lg.@\ b=0
o) JedsHyd il an il a5~ | 271
.. ) c=0 -1.95 -3.35 DLH,
.82z DLH, alllldl cH, aka) b—o

185




dodplol! Aoyl S sl

Cpan (25) (24) (23) (22) s~ : skl

A
Aol bl (3 80l 0 ey e et S HR2 ) 28y (ADF) L) mils W i8S
5 DLH, 5 DLK, s DLG, : sl (3 suamgll o 3pmy ptey ABWIH b)) en ) sy

.%5 Lgms (Sgtmn s Bj&w ?L;...AJ.S‘ JMM\ ol :)T L"5T cDLGDPHt
Phillips—Perron (P—P) 09— ymkd sl —o
Jshll bl i bl e Slldl ol s Y JLaeV) G Qg ek el dsl
GIVE ] St2 J:-i)f\
ZEt+22(l_mJ zetetl

t=1 nt|+1

100 100

) Sl 0S5 a1 203 88y (G = Zet Z[ ij392etetl-}<cﬁ

o 3+1 e
Gt g8 Al Aledldl 0SS o7y -7 OSTIE) ¢ H g =1kl b4 —
) Al haal VAl 06 7y <7 OSTIE) ¢ H, g 1iaka 24l -
Db s L5 Lany olosf gt
suud dseJ JShld P=P 5Ly 06-05-04 #3061 puss mits :(17-3) Jgud!

2 2
|:4(nJA=4(39JA:1_10z1 gbldl ol | 4 s LUV R W) BONT ijﬁ\ 3 4l RER IV

Byl CSL«J\ T &l | 7 ddleY) udldt
izl JsdyHo il o i jas) — | 471
i c=0 | -2.94 358 | DLGDPH,

ites DLGDPH, dkked Hyabdl | p _ o

il JsdgHodiall ol o, — | #71
i "l c—o| -194 | -280 | DLG,
e DLG, alekudt Hibtd | g

ol s 3y Hoial 2o 25, - | #71

c=0 | -194 -6.48 DLK,
s DLK allllJ H alol) b—0

ieo i) JedsHyaia) o dl s, —| 2*1

. c=0 -2.94 -8.20 DLH
Sy DLH ALt Hiabodi | g _ g

O ran «(29) (28) (27) (26) 3~ : ykall

186




dodplol! Aoyl S sl

S8

Jodl & gl i gy e a8 I H R ol 28y (P-P) el @il W i
5 DLG, s DLGDPH, : lodldl 3 i)l jd 4oy pde AL H AL 2ei,d)l Jdy syl
905 gins (Sstan dis b tas aall L) ST 0T o DLH, 5 DLK,
Kwiatkowski—Phillips—Schmidt—Shin (KPSS) -

2
t

|~
gl
w

o M sl ol sasy LM =

= LM =12Y Gslae ddla>] o daam

LY a b 2elws cma5(n)f* =5(39)% ~13
s ded) Al 05 (LM < LMy S5 ¢ Hy g2 1iaall i dll —
el AL gl st LAY 05 (LM = LM oS3 oH, g =1 caba ap i) -
tad] el LSl e jlas W) il
B Aol Jusddd KPSS jlis¥ (06) z390d) s it :(18-3) Jgusr!

A LM, &ile>d1 | LM &bt | !

s DLGDPH, ol Hy iV a2 Jsd — 0.46 0.10 DLGDPH,
Spites DLG alelldl Ho jhazah 453 Jsi - 0.46 0.36 DLG,
Stens DLK aleldi H Ui 22 s — 0.46 0.40 DLK,
St DLH allLldl Ho JhazaW 453 Jsd - 0.46 0.16 DLH,

e o(33)(32) (31) (30) s> ¢ yhall

A 08 005 sme Ssime e LM < LMy OF Gy ((18-3) Jsudl mils IO o

Ol il e a5 @H apial 204 Jsd o0 (P#1) ool b 2op jlasY
Shtans Leaed S dgall LSl

T Al

-

P blsyl dls oMales jlasl (3 alzall il ol adlaxY jLas Y Olesl ks JYs o
St (P=P et (ADF sl (DF jlesl 3 alead) 2S00 wl)las Yy (Ljung—Box el
P gt 3 ol Y eds s esli (KPSS

187




dodplol! Aoyl S sl

Sty pansl W jasede 1(19-3) Jgu3

o
DLH, DLK, DLG, DLGDPH, Oyles-Y)
o =0 P =0 P =0 o =0 P, Loy s
5 Rns 5 Rtns 5 At 5 itns Ljung-Box
R R 8 e 6 s DF
8 Rt 8 Rt 8 R 8 s ADF
8 it 8 it 8 it 8 it P-P
8 Rt 8 Rt Rt 8 R KPSS
- - s | GEes | Sl

Il shas) et yokaadl

V) 1(0) JoYI Wlszen (3 8jts 1 anlylll Slpaze O (il 2adal) L aea V) Shlas) W s
62 1 e AT St Lyl 251 g Lo I(1) L5Y1 2yl o 0By 301 o] e 8 ST
e Sral) LS oof)las)
ot eenas 3589 S5l oS dmgs =7

SV LS (8 L Joledl & oy gzl 2 5 B Slpine 35 85,0 o S0 el il
o ISl G e Jly )l il Salad e 0585 B and) pd Al Jedll) OF lasty el
Voels OF el ame Vol ) e Jsedt O f (1994 o= (Newbold 5 Granger)
LS fenzsy rall LolS) ol paes duhlll |2 8dns pe fudl) ods OIS 13 i
G Y sk G5l gmg Sl Y ity Ll a5 8 it duel)l bl bl colST13) Sradd
JSD LY Lpalaszal (Se ollas) Bas ey Blises 3 Sandl s danll LSl bl
e oosbasl 1991 aw suus aas Je slae¥U (JoOhonsen) »6 e conhd o dad)
c ool asaall olyude
et oS dongen g Lols gealia —1-7

Lol bl 2Ll S Ly ety g Logs e oo Y sl e sl LSl plisusl
) 0dd Bust s SEY) (3 M\j Juskll bl @l gal) Loy LSl ol oy dSTEw

188



dodplol! Aoyl S sl

ARDL bt dejelt dedl gl G HIudW) 2368 Jlomraly Siadt JalSd1 —1-1-7
MY 236 of Auto Regressive Distribued Lag qlewal jLai » ARDL 3k
e @ il Sl 2L ) me g5 ) panedd 2L 1) 3T ay casblal) assl) 310

' > oo ARDL T I CORORNPNRPIFEW.

(el aalld) Al AR(P) Gl SlasYl o -

et alid) ol a3l iU Distribued lag DL(Q) ebldd 5ol 7358 Jlad) o =
e G Lendd BB Gl AV W) 0GBl 5l 3l SN e fasd Ol
Al Sl 0585 OF bz ¥ jLas Y1 Vs OF e ¢ Jazadd 28U 2l Ay Liafy 301 1LY
oyl s e AlelSae

Gimrbl i s SIS Lo Bl JSll atlas e Bl (ak ARDL 358 okt S
Al Gt oSt 055 3T et S0 ntV1 e ks 5T 1(1) oW ) (e alSse 57 1(0)
U jatlad b m3sedl s sany (2) W) an)

JBYI 35 o UL e Bsses Ja e Jsaml) sl SbL S e ST o0 s @
¢aladl

LS et (3 sslall oY Bl )lie il Akl S Al (3 il atlak s @
¢l

S e sl (Se aseadl Shlasl Oy skl o1 3 oldaal) wils Jadl ow @
S

Bl B i mlend o skl e el oY1 b fas e p3sadl s s @
2B Lad L BLoYL Aslall ki (3 il ally sl el (3 sl Slpadlly wldl azeld
(e ) e alizll o) e IS

¢ hslally o)l i) (3 alind) Slpad) Sldas pii @

(oY Blall 3 gl el e Bl ST sty padl) ) (3 5)0al) sladas U5 @

o) Sl bl S aidey Sq @

oo 2013 s pdl s (EViews Tl plisuinl Gubadly dlad) Gy bl SLaBY) ( elsdl Al ogls e plas !
3

189



dodplol! Aoyl S sl

ARDL bt dsjsht g1l sl #31 jlast —2-1-7
T30l Aol dapnal! L) tARDL dengae 3oy glas —8
ARDL(p,q,,d,,d5) : ALNGDPH, =C + ¢ LnGDPH,, + a,LnG, + o,LnK, +

P J; ) O3
a,LnH,, + Z B, ALNGDPH,, + Z By ALNG , + Z B ALK, + Z B, ALNH,, + ¢,

t=1 t=1 t=1 t=1

t A bl Ay wpud -
ol 3 ol Gy Srie LSS sy e 22SU Bounds test sedl el L ause
A5l Al Syl 358 plszal doly OT (3 OB odn i mdas S M3y ¢ peailly Lol
AlC, ) julee san) baliaw) i3y ) sbladl amys wad Yol ct el 1 SUy CARDL asblall
P A s oy W Kl e 5T e e ((SC, HQ, BIC
Bounds test ssust jlasy e gbls drys 1(23-3) Sl

Akaike Information Criteria (top 20 models)
-1.80
T T T i 53 1 ! 17 mT—T—T 7 1T 7 1 11 3
T T O A O A HE A S T B
814 b [ e R A B I v
1 | R
I|:||||I|III|"
_1,82,::|:I||1llllt
|
[ T A B
—1.837I||||:l
I||||‘
| |
R e e
|
b
-1.85,:|:¢
|
[
—1.867|||
o
-1.87 4 1
l'
-1.88
SO S 8 g 8 O S8 99 v O oo &
T O Hd S O 4G +Hd AN O 4d a A4 o0 9 60 oo 9 9 o o
o3 P32 TN o~ B S R~ R o B < Y ' Y o' S ' M < MY o' MY < SENY < o SENNR S o
S o o d o d @ oo od oo o oo dd o oo
44444444444444444444
o O o o o o0 o0 0 0 0 0 00000000000 Q0
o O o o o X X o B o o O o o o x o x o oo
<< < <€ < < < < <C <C <C <C <C < <C <C <C <C < < <C

EViews 10 w2 s Talas) LIl slas) o 1 ydaabl

ie 50 3315 &) ARDL(2,3,1,1) s e sblad) aoys jlas) LiSe codlel (K2l I oo
(AIC, SC, HQ, BIC) sl
(Bounds Test) sgus-! zegre jlas) —

Sb oo QY U e 3l ey sl BYI G ) sk 2515 B3 ey s L)
(ARDL) z3s¢ pa5 ks ¢ARDL (2,3,1,1) oVl elar)l o bdomzy Liad Loasd c3gd) L
AU Jgad) (3 Alseans Bl

190



dodplol! Aoyl S sl

39yl o 1(20-3) Jgid

F-Bounds Test MHull Hypothesis: Mo levels relationship

Test Statistic Walue Signif. 1Oy 11y
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1% 3.65 4 56
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Included cb=s=aervation=s: 27 after adjustmeaent=s
Faxirmurm dependant lags: 4 (Aaataomatic selection )
Model selection meaethod: Akaike info critericon CAIC)
Dynamic regressors (<4 lags, automatic) LG LK LH
Fixedregressors: &
FMumber of models evalulated: SO0
Selected Model: ARDLCZ, =2, 1, 1)
rHote: fimnal eguation sample is larger thhanmn selection sampla
Wariable Coefficient =td. Error t-=Statistic Prob.™
LSDODPH-1) DO 240755 D 150923 1. 495012 O 1457
LSDPH-Z) 0. 249254 1565426 1.506651 0.1 =20
L= 1. TFOoZ24971 O ATAS5AG = 537613 O.0014
LSi—1) Oo.ss4301 O &6766832 1. 2307557 0. 2025
LS{—2) 022654265 0. 547254 1. 27¥5c0oz=2 02120
LG22 1. 149558 O 201327 2354417 O.o0s2
L= 0. 2583275 D099 % 2594199 D000 10
LE(-1} O 175217 O 145153 1. 182397 0. 2477
LH Z17F==211 O 9992301 = 17543 O.o0o0=s
LH{-1}» 1942147 o, a9=216560 1979450 o.oS5=9
L 21. 72242 5. 222024 2402221 O.o0=22
R-=guared o.9517F 11 Mean dependant war 1. FSe502
Adjusted R-sguared O.932=2138 =S D dependant var 0. 325549
S E. ofregression O 084179 Akaike info criterion -1 . 8699562
Summ squared resid O 12842240 Schwarz criteriaon —1. 2917041
Log likelihood 45 59430 Hanmnman—-Cuinn criter. 1. FO0O1120
F-statistic 51.24238 Curbin-YWatson stat 2. 1156732
Prob(F-=tatistic) O 000000
*Note: pwvalues and any subseqgquent tests do mnot account for Mmodeal
sSselecticn.
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Levels Equation
Case 2: Restricted Constant and Ma Trend

YWariable Coefficient Std. Errar t-Statistic

Prab.

LG 0969738 0424905 2282248
LK 0.850018  0387V552 2193299
LH 2411934 0558706  4.317087
C 4259669 6377886  6.678810

0.0309
0.0374
0.0002
0.0000

EC =LGDPH - (0.9697*LG + 0.8500°LK + 24120"LH +42.5967 )
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ARDL Error Correction Regression
Dependent Variable: D{LGCPH)
Selected Model: ARDL(Z, 3, 1, 1)
Case Z2: Restricted Constant and Mo Trend
Date: 04/26/21 Time: 00:53

Sample: 1980 2019
Included observations: 37

ECM Regression
Case Z2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prok.
D{LGDPH(-1)) 0249254 0.116878 2132588 0.0426
D{LG) 1.702491 0.390796 4 356469 0.0002
DILG-1)) 0323142 0387022 0.8349485 04114
DILG(-2)) 1.149568 0. 366067 3.140325 0.0042
DLk 02582758 0.050507 5.113682 0.0000
C{LH} 3173211 0.688528 4 6086849 0.0001
CointEg(-1)* -0.509980 0.093837 -5.434747 00000

EViews 10 w2 s Talas) LIl slas) o 1yl

sl @t e Ju W dgme BV b 23eadl Jle 3 0T b oSl Joudd I3
ilax] dgan 93 (=0.50) sl L) s Jalas Aedan OF radll a3 S0 (3 (3L
oS8 )l Y1 slas 0 9650 O Jsilh S Uy sl &bl we golsy Iiag 2la 3oL
Wl GLYI g3 o g g skl V1 (3 1) ol L s3sall arl a JoY1 a1 (& Lgmmnas
w\ o.'U:j c[)j\jﬂ‘ @bj F Lﬁ;‘;’u sy cgj'; oledls D99 Il ‘_} O)’\jﬂ\ @bj &l 3;5&5\ :\.C«f.ﬂ L}
ekl =1 (3 0l B Uy i IS alalSas 2yl Slpaze O g5
193



ddpdadd) Lty S sl

Sl Sl 23eadl 86 jlast ) W) olshib) ods ud zdged! 4-Vo dwly3—3-1-8
Gt ylast —i
@ld) jlasl doegs 1(24-3) JSCad

29.6

- 29.2

- 28.8

- 28.4

- 28.0

--15 T T T T T T T
1980 1985 1990 1995 2000 2005 2010 2015

l
EViews 10 w2 s Talazs) LIl slas) o 1 bl

Residual Actual

Fitted |

3illy (Actual) alol) aledldl oy pld gilbd) et 2baYe LS (24-3) o3y JS2l IS
bl e ARDL (2,3,1,1) jaall z3gadl pms 280 ss 2 356 Libaw wls 0 1iay ((Fitted)
e gy lh) AL
Sodl Sl s -

Sol G BLayW Ais dulys -
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235l Sl
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Date: 03/22/21 Time: 11:16

Sample: 1920 20189

Included observations: 26

Q-statistic probabilities adjusted for 1 dynamic regressor

Autocorrelation Partial Correlation AL PAaC Q-Stat  Prob®

1 1 1 1 1 -0.024 -0.024 0.0231 0.879
1 m o 1 @ 2 0.0689 0069 02157 0.898
1O 1 IO 1 3 -0.120 -0127 0.9124 0.822
1 O 1 [ — 1 4 -0.202 -0.216 26586 0616
LI 1 [ 1 5 -0.055 -0.054 27954 0.731
| — 1 | — 1 6 -0.274 -0.285 6.2258 0.398
1 m o 1 1 ¥ 0062 -0.020 6.4052 0493
1 | I 1 1 g 0025 0004 6.45677 0.595
1 = 1 1 @ o 9 0177 0086 8.0501 0528
L — 1 | — 1 10 -0.233 -0.382 10.924 0363
1 g 1 1 11 0.024 0.055 11.405 0410
[ — 1 | — 1 12 -0.206 -0.303 13.830 0312

*Probabilities may not be wvalid for this equation specification.
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L™ sl a5y Aol Gl LUV g saesl SOV Idag 88teng L15 Alites z3gadll Bl
Sl s slaeVL ey aald) dmadl 1S% Ljung-BoX e OF LS s i s
e e e
Sel G BLay) jlast —
Sl GV bLoy Y A 1(24-3) Jgu3!

Breusch-Godfrey Serial Correlation LM Test

F-stafistic 0566242 Prob. (2 24) L
Obs*R-squared 1667241 Prob. Chi-3quare(2) 04345

EViews 10 w2 s Talazsl LIl slas) o 0 ydaabl

33 blol dogy ¥ &l 28T Sod el 5\ LLsU (Breusch-Godfrey) L) am
s 28 @) el 1op Jed F UM e g LM sl Y asloll b bl e g ¢ 1l
L Slsll 313 b)) sgmg pde
Sloll s 3 s -
Sl s Sl b 1(25-3) Jgud

Heteroskedasticity Test ARCH

F-statistic 0.030487 Prob. F(1,34) 0862
Obs*R-squared 0032251 Prob. Chi-Square(1) 08575

EViews 10 ol e Talael LI slas) o 0 ydaabl

A sy pae Jo a5 ARCH L) s ™ (25-3) o) Jod) @ almndl andl
ilaxy il JlaV) ol e liay canhdll 5 I ol Sl s OF f ARCH
o) s ol e a8 gl pdall s Jod ¢ WSS e 5 Obs*R-Squared

195



dodplol! Aoyl S sl

Pl el aygdl St —
Bloll gl gl 2(26-3) JS

10
Series: Residuals
Sample 1984 2019
8 - Observations 36
Mean -3.99e-15
6 | Median -0.000455
Maximum 0.029777
4 Minimum -0.027287
7 Std. Dev. 0.012122
Skewness 0.081492
P Kurtosis 3.594605
Jarque-Bera 0.570178
0 ! Probability 0.751947
-0.03 -0.02 -0.01 0.00 0.01 0.02 0.03

EViews 10 oz e Tlael LI slas) o 0yl

sl SLlamY) IS Al e 1ny Tk 58 Sl 31 35 (26-3) 3, ISl J3ls 0
025 & il o s WLy %05 e ST a & Al 3Ly (26-3) o3 IS
(b st it el s sed) Sl 1) LS wies doneb 55 Sls OF s
T30l dlas Ay il ylas-l —

Jr I Sledes plnily ) 35 S0 2l Sl ol sgmg o0 23l s e ST S
Sl ST g sasl e S Bealdl Shlas V1 s T sl o 1Y 2@l Y1 Sladas Lk
15y (CUSUM of Squares) ssslell Sl wla b aSTil g 5adl L3Sy (CUSUM) a55lal
todU) S 3 o sl e

CUSUM test bz il 1(27-3) JSKad!

14 16 -
1.2 wd et
104 81 eeemtTT
0F: 1 A« e
4
061 A ~\L
0 ~
0.4 4
. 4
R T B B
00 0t IR L T
024, s
0.4 DU UL U U -16 T T T T T T T T T T T T T T n
92 94 96 98 00 02 04 06 08 10 12 14 16 18 92 94 96 98 00 02 04 06 08 10 12 14 16 18
‘ = CUSUM of Squares == = 5% Significance‘ ‘ = CUSUM = = = 5% Significance ‘

EViews 10 oz e Tolasl LI slas] e 1 jbaadd
clad K ad g sl LV e 5le>] sli s (CUSUM) les) Jlaszals
Ik (CUSUM SQ) asle=Y 06 (Kolmogorov-Smirnov) LY awdt Gl el
S i l Jpam pie e aSTWI LS WLy sl 3l Job aidl J sl a5 LY
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Aaenin gl Jor ) Sladas OF L™ 2yl 378 I ayLasaVU jlf 3gedl flas Oy 390l ois
SR ENERS
iald) Jolll amyg 1) 3 ool sl de aladl Byt i 3 —I11

2aS g3 05 Ll il Joll Jam me B)lis o3laBY) godl Jo bl GLYI Y Laalys (3
ol wllaall oy laze Jgul) odd )lasl O™ Ay LSSy Olal (g8 e Al i oy 2yl
ISRV RESPEY:
sdoz (530l sl e pladl GLEYY Tl e algle tduwlyldl maged Adodt K201 208" 1
Slpaze (il JU Wy culdl sl JU Wy e @) sl sad) Wls e ol 2l 2344
P sl Tabg Lol firs s GLEY) Jsols 238 LS (3509 alitens

LGDPH,, = g, + B LG, + B,LK,, + BLH, + &,

sl Jas emg b 3pdl 31 Aol aadl JlaYl S Ul e 58l R )les) fas  LGDPH,,
T3 @ W
Lol 30 dgald sbol Gyl Ula) wn)ed a1 LG,
Lol @0 Al Qe ) sl e cold ol JW ) 4 e i LK,
33 lo t ol 3 0 Aol B Lod i 15 cpadW) 33 ) Slgi sde Lawgia anle ) 26 1 LH,
sod) Jiae Jlaszal i) 3l Ole ¢ e ((Barro & Lee 2010) Jgg)ld <Ll sas6
o gl (gardl
@w\ NESIEFN
o Rl Bl i) S JS) W) e 5 ) Ay ) BUUYY o dend! dlys —1-1
(Granger) #16 jlast slzl bad ¢ aadl Qo)) J&) ol e 5 il ey add) sl Gy
U ) ael s

dpnd! L) B 1(26-3) Jous

Pairwise Dumitrescu Hurlin Panel Causality Tests
Date: 01/27/21 Time: 21:53

Sample: 1980 2019

Lags: 2

Mull Hypothesis: W-5Stat. Zbar-Stat. Prob.

LG does not homogeneously cause LGDPH 5340 316223 0.0016
LGDPH does not homogeneously cause LG 11.2... 894808 0.0000

EViews 10 oz e Tslas) LI slas) o 0 ydaabl
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(P BV 3 e ¥ S o 2] ) ptall 2 235 (26-3) o) s s ol
LT o (oo Sl plal G G W1 o 3,30l Bamed ey 05% sins (Ssime i 1ag
L 58y 0ald) 3 B g Wy () r 24l B (3 o Y ol BLYY) paell 200 28
ol 5939 (53LaBY eV e w3 plad) BLEYI 93 e 4SE B (s3LasV) sl ol ae blsn
OBEY Jxs e ) (3 sl
Ayl L UL @I 350l £ 90 L —2-1
Sl Sla ) 4k oMol 8, ST Aslall pin gl e (3 psi tdwlyll 3 s —1-2-1
S 235 (Pooled) JSUI bl 2358 15l B 16 Ll adb aalll bl OF bl ey
rall Sl izl Wy SV p3sadl a8 s (MEA) el Y1 235 (MEF) ol
P Jadl (8 masle miledly Aalall (aall Sla ) Ak 00 (i Y1 el Ll sl

(Pooled, Fixed, Random) &) g3l s mits :(27-3) Jgud!

Method Pooled Fixed Random
LG 0.091291 (0.0000) | -0.019921 (0.0009) | -0.016686 (0.0000)
LK 0.767912 (0.0003) | 0.745593 (0.0000) | 0.746223 (0.0000)
LH 0.269955 (0.0000) | 0.306607 (0.0000) | 0.306102 (0.0000)
C 3.491714 (0.0000) | 6.625630 (0.0000) | 6.532623 (0.0000)
R? 0.819578 0.958786 0.884938
F- statistic | 296.7806 (0.0000) | 638.0808 (0.0000) | 502.4768 (0.0000)
DW 0.163962 0.275472 0.249836

40 539 538 s> sl (EViews 10 wlrz e Talas) LIl slas] oo 1 bl

635 ST 3gms WG Jlasl e Laws 21 3 ipdgedl § 032§ 2gmg BSG jlasl —2-2-1
W el s ad 05T @) i gy e el il e M 050 Al de Dbl e
& LY s aslasy gyl ) (353 ST (6T gy pie (o (IS ilondl) 354
2 2
- (R'MNC -R MC)/(N -1)
: - 2
(N=LNT =N -K) (1 R"MNC)/NT = N - K)

(U35 05 sdia Ll (3) 51331 sae J 0N
(B 40 ods Ll (3) anl il d> el aegdl aledldl Job = T
(3 oda L= (3) C'sfd\ 3 Ao ol sae 1K
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ST 05 358 9n AUk oda (3 aial) B2 p b (3 (T il Z3sail) Creliall dasdl Julee 16 1R
RYe =081 JSUI [obndl 235 (&
Sy U odn 3 Bl 2o (b 3 (T Al 8 misail) Crelall wasdl oles Jig i RE
Rime =095 coldh 31 =344

gt aslam Y Wl By =1344 s dpedl 2 AlaxY Gad W ey L V) s by sy
AT 8ts O Jsiis 05% &sine Sy Ragdall 2,8l b5 aley Fo=F ,,0,=2.418 <l ai
Awhll de OUly es (833
ot Cow 62,8 Y semy sy i et sl am i Y Aoy wpd jlest =3-2-1
AW 2358 e sl Yl Il e (Hausman Test) olegs jlas) Jlassol Ly Y1 et
tor LY s sy gl Y1 5T ol

(Hausman Test) Osa jlast doeg :(28-3) Jguid!

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

Test Summary Chi-5Sq. Statistic Chi-Sg. d.f. Prob.

Cross-section random 13791771 3 0.0032

EViews 10 olrz e Tolasl LI slas] e 1 jbaadd

wng g2 =7.815 Waadl iila=YU ©)ls 5,8 y2 =13.79 Olevses JLisY ) ifla>Y) O
2 050 ey a3y Badl) ) G Byl s O 13Vl dagall depdl) by LS
ST 1dn gy AlLb odin 3 Bhede Sljdie Lt sl Sl 51 £ e 5n 2l e UL SO
ol e a1 Mg ol o8 (3 ki 80l Sl el Al e 345 Al Jgo
Ay IS il Solpadl) 18
e bl wo WM Sl E3sed) OB ARl Sllas VI il ol e seadl S T8 paels =2
S «(36-3) o3y Job @ anl amldl olaad ol e Tely ol Y0 2358 Laal
W ) e 350l

LGDPH, =6.62—0.01LG, +0.74LK, +0.30LH,, +e,

(el dlas Shdl Wla>Y) dpad) Student whles) s I e 1g3ladY) gnddl -
5ol mgal Fisher jlas) piy SIS (%05 wflamY) Ggns Syt die Llam| Uyd L3
cil B aelall Ll bles 2l 0T LS 9005 3l 1 Bl S5 Jod ] S

199



dodplol! Aoyl S sl

dayl 5l e 5l Cwai oo %095 0B Bl sda ool ey (it 23 29 (R? =0.95
.CS}A.;U il obpad) ap sdey
Gldl Lt 1(28-3) S

-1
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- e o
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EViews 10 oz e Talael LI slas) o 0yl
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AU ol e 3l LG G shll Jend Salud

LGDPH,, = g, + LG, + B,LK,, + B,LH,, + B,LGDPH,, + &,
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Shde e Jpadl dag ¢ Solul z3sedl 3 JSLad) Jan idles mhns ¥ o (3l oda s
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LBk odd 2 L
DIF-GMM ey £3sadl s —1-3
Ssteen i Wlam) dgia pé Rl (3 3l s Slpadl IS701 e aSF Lo hamtl) tlad
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cJu) feadll

DIF-GMM G, jade &y oy z390) s il :(29-3) Jgod!

irellanc—Bond dynamic panel-data estimation Number of ocbs = 180
iroup wariable: pays Mumber of groups - 5
‘ime wvariable: annee
Obs per group:
min = 38
avg = 38
max — 38
mamber of instruments = 186 wWald chi2 (4) = as55.31
Prob > chiz ©.0000
me—-step results
LGDEH Coef . Std. Err. = == [25% Conf. Interval]
LGDEH
1. .es43186 .0541223 16.34 0.000 .7782409 . 9903963
LK .o00285 .o172211 o.o02 0.987 —-.0334678 .0340377
LG —.1421938 -1009241 -1 .41 0o.159 —.3400015S . 0556138
LH - .0279886 .os536082 -o.52 0.602 —.1330587 .0770814
cons 2. 259712 1.328176 1.70 0.o089 —.3434648 4.862889
nstruments for difference d eguation
GMM-type: L(2/.) . LGDPH
Standard: D.LGDFH1 D.LK D.LG D.LH DLH DLK DLG
nstruments for level eguation
Standard: _cons

Stata-15.1 wlr 2 e bzt LI

slde] e 1 yaalll

Rgine (Soiy Wpha LtV I Regiall 2z ) OF Sladl Jl2 e ¥ L aSH L V) a3

Zisedl Bl oo Aites 2h bl oda |3 e et saeld) wlpadll OF g el 2003 539 (05
DIF-GMM ik i) gsls OF Joll Lle bl ol ool Joy com)ls iz BT (o
QW Jadly z3sad) s il Jod S0 Y ULy Wlas| Wsde nig 23LasYl 20Ul o 2y

s usy

Test de Sargan jmed! 8451y 3581 jlas) doegs :(30-3) Joud

estat sargan

chi? (181)
Prob > chi?z

Sargan test of overidentifying restrictions
HO: overidentifying restrictions are valid

157.4176
0.1914

Stata-15.1 o>z Je Iolasl LIl slas] e 2 ydaald
) sl ey alax] By 0 :SYS-GMM pladl juds &y ke m3g0dl pils —2-3
A OF e Student jles) Jleszal 3T Y] %005 (S5t die 30S Riginn 93 300 01 Wald
ygins o) e ($3Uly (5,2l QU ) 092 BT LS %010 (gt s 5> ala] Bygins o o ol
Ualasl Ll %10 s aglax) dsne U aldl Y dades Wl (%10 stos e 5> Ll a5la>)
rells i QW Jaadly balias) alpie (oY1 sl il 15700 Was>
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SYS-GMM alladl jude ddy oy 390l pus ils :(31-3) Jgud!

System dynamic panel-data estimation Number of cbs = 195
Group variable: pays Number of groups = 5
Time wariable: annee
Obs per group:
min = 39
avg = 39
max = 338
Number of instruments = 222 Wald chi2(4) = 673.27
Prob > chi2 = 0.0000
One—step results
LGDPH Coef. Std. Err. z P>lzl [25% Conf. Intervall
LGDFPH
L1. .9312868 -0371935 25.04 0.000 .B583889 1.004185
LK .0065371 -0156229 0.42 0.676 -.0240833 .0371575
LG -.1506316 -0B6338B2 -1.74 0.081 —.3198513 .018588B1
LH .0029424 .0124766 0.24a 0.814 —.0215113 .027396
_cons .9677181 -5186137 1.87 0.062 -.048746 1.584182
Instruments for differenced equation
GMM—type: L({2/.) .LGDPH
Standard: D.LK D.LG D.LH
Instruments for lewvel equation
GMM—-type: LD.LGDPH
Standard: _cons

Stata-15.1 w2 e bolas) LIl slas] e gl
O am 18 9005 Bygins (S5imn is Wgiie LV I Rogall 25400 OF e aST jLas V) a0
A s Olaze BT (6l Z3sadl Sl e Blitee 2R L sda 13 e Bt aelld)l ol
Ay bl ods Jleazul il ils OB WLy clleazad) pasall Dg 5 2oy LSl Jo a5h )
tls o W gy dlax) dgde
Test de Sargan jmed! 8.1y 55,81 jlas| s :(32-3) Jgid

estat sargan
Sargan test of overidentifyving restrictions
HO: oweridentifying restrictions are wvalid

chi2 (217)
Prob > chi?z

154 4984
0.8616

Stata-15.1 wlx 2 e Tolas) LIl slae] o gad

oY 39,8l ot hsed) awy il Vs (3 :Dynamic-GMM ey #3501 piis —3-3
e YL ) aa kel eds N e by Bpedd) Slpadl Slgiens L) BLOYL &pnddl Sl pazal
dazed W 3gadl Win pa& 2y (W e 380l R (Sgten o Bl Slpazell ol (sl
e slexe VL sy LIS Jsike =350l OB Lede Ll i) I35 09 (DYN-GMM 22k s
e b Lslasd! Uy o el ohaie llay Ay Ll (%05 dgns Soims e Wald Las!
Jla] e 3,4 2am el UL o3s %01 4 ol JW ) Jues gl OF S™ (g2t JUI W) ke

reld G JW) ity %0.003 iz A=) sl
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il gl Je 531 3101 ae Dynamic-GMM & fa; z3s0dl puds gbilo :(33-3) Jgud-!

Dynamic panel-data estimation Number of obs = 195
Group Vvariable: pays Number of groups = 5
Time wariable: annee
Oobs per group:
min = 39
avg = 39
max = 39
Number of instruments = 188 Wald chiZ2 (4) = 1544 .20
Prob > chiZz = 0.0000
One-step results
LGDPH Coef. Std. Err. =z P>|=z| [25% Conf. Interval]
LGDPHL .9132964 .0285571 31.98 0.000 .B8573256 .2692673
G —.186246 .0785115 -2.37 O.018 - .3401257 —.0323663
LK .0034571 .0123225 o.28 o.779 —.0206946 .0276088
L.H - .0006775 -0056981 -0.12 0 .9205 —.0118456 .0104906
_cons 1.353843 .47574295 2.85 0.004 -4215038% 2.286382
Instruments for differenced eguation
GMM—-type: L{(2/.) DLG L(2/.) .DLH L(2/.) .DLK
Standard: LGDPH1 LH LK LG
Instruments for level eguation
Standard: LGDPPH1 LH LK LG _cons

Stata-15.1 wlx 2 e Tolaxs) LIl slae] oo gad
U5 wompy skl V1 @ W e sl A ad (3 G 130 Ll (ool JUW ) 5 U
dozed Y 3y il B J9s Gaad el plb) U 5SS @ (o3l JUI ) e 5,05 pae )
Slrally SWly LaadlS” LoV dory 0l )l aslse e g3las¥l seill Laplias 3 le byaf LS
rells G QU gty Ll s ) BLo| 22l)5)
Test de Sargan juwed! .55 354 jlast doew :(34-3) Jgud!

. estat =argan
Sargan test of overidentifying restrictions
HO: overidentifying restrictions are wvalid

chiZ (183)
Prob > chi?

153.0481
0.2910

Stata-15.1 w2 e alaze) LIl slasl oo 0 bl
@3laBYl gadlg aladl BUEYI o Jr Y1 Alyb B puis —4
Olpaik adghll LSl al il Jlas) ok 1 el Akl JuShd) gyl il dulys —1-4
k=) (Breitung a1 cLevin, Lin et Chu el iaJuw) i5la>Y) whlasY) fexins 3500l
AW Jgad! (3 s poladl ilSy Maddala et Wu L= <Im, Pesaran et Shin
Ol piadd A ghall fodd! gyl il L) il 1(35-3) Jgud

LGDPH | LG LK LH | DLGDPH | DLG | DLK | DLH

3.06 -0.90 | -0.52 | 3.70 -4.33 -4.79 | -7.43 | -2.63

LLC (0.99) | (0.18) | (0.30) | (0.99)| (0.00) |(0.00)| (0.00) | (0.00)

2.90 0.66 | 0.43 | 0.57 -2.22 -3.89 | -5.17 | -5.28

BIeiting | y99) |(0.74)| (0.66) | (0.71)| (0.01) |(0.00) | (0.00) | (0.00)

IPS 2.28 0.04 | -0.20 | -0.39 -4.66 -4.25 | -7.71 | -5.06
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dpdolod) Aty S Juadl)
(0.98) |(0.51)|(0.41) | (0.34)| (0.00) |(0.00)| (0.00) |(0.00)
ADE-Fisher 3.56 839 | 9.14 11019 | 3943 |3562| 70.14 | 42.50
(0.96) |(0.59)|(0.51) | (0.42) | (0.00) |(0.00) | (0.00) | (0.00)
PP-Fisher 11.31 584 | 7.02 | 44.05| 126.17 | 72.17 |563.33 | 93.15
(0.33) |(0.82)| (0.72) | (0.00) | (0.00) |(0.00) | (0.00) | (0.00)

41 5= EViews 10 oz e Tlael LI slas) o 0yl

& Bies p¢ LH,LK,LG,LGDPH ol |7 06 ke famdl mledl bl e
AoV e s 3 st BT 16 (005 hgne Sty ailldl Shles ¥l QL Jlaazal 8L gt
9005 AN (S gtmn i iflax] ohlast &N Y1 e Jlental
28 Blgtae 3 adsk)l SUL lpaze w813 1ddglall Obll (cul) Ak BN dutys —2—4
odd d a5 e Bo i) da U dew Wl b ol JIaZ ) 35 il (3 Wlaaza) O 3 dtns
S Wl (3 LSl sl OF iie Jsii Wyl oo i) Al (39 Wa)linal gy o >1S7 LSl
Ayl e il

(bl el LSl et o] ik sanad) LSl o0 i LSS 592y 0 Gims 39
A Y el 2 e deze jLas Y e Pedroni jlasl ST JW s (3 ohlas Y ol e
B B ety colpmial) Srsa JalS apmy T2 o) (2,80 LT olnell e LSS 35
Gl e WlSa Ojly ¥ i duhall |2 m3sedl e Sl LS ol sl gy 8l
(VECM) Lol mmenas m3ses il m3said) sy il L) oy o)
sitms LH , LK, LG, LGDPH wipat O Ll e 85kt oSl (Pedroni) sl —3—4
odn o Y alsh BYe e ol Cnlll e B ULy spdd e e (T L6V LBy b e
) femid Wl 3 T g A0 ada 332 S sl ) e ) 3 S ol
P Jgad (3 5LV s doemg Szl LIS (Pedroni)

Syl oSl (Pedroni) jlsst gits :(36-3) Jusr!

Tests Statistic | Prob | Statistic | Prob
Panel v-Statistic 1.398974 | 0.0809 | -0.626673 | 0.7346
Panel rho-Statistic -3.571338 | 0.0002 | -4.441301 | 0.0000
Panel pp-Statistic -8.241031 | 0.0000 | -11.09681 | 0.0000
Panel ADF-Statistic -2.945863 | 0.0016 | -3.944228 | 0.0000
Statistic Prob.
Group rho-Statistic -2.988342 0.0014
Group PP-Statistic -11.7243 0.0000
Group ADF-Statistic -3.410221 0.0003
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42 s> st (EViews 10 w2 e Tolas! LI slas] e : yoah

ey pde dneally LI Il 205 j2is Pedroni et i odel Jaadl S s
56 dWbs %105 %05 Ly Sytme die Wgddl il o 18T asliam Y1 ool oz OV it LSS
sy Jr Y aksh B s LSl aey (Hrian LSS Bl 3 el (3 deisand) Sl
Awhll 2 m3sadl gz diadl LSl ols Judldl o 80l 331 die

Joll am me @ylie S (3 (oalasYl sedl sl BY) @M Panel ARDL 35 i
Kb et degast) Lavy 5,uis Mean Group Estimator (MGE) a& b plaseal casldl
iilnddl 8 Joll e Ul dl me belas @b a9 (Pesaran, Shin and Smith: 1999) : .
Sledal ey ishlly ol bl 3 pobndl pie jlaeW) e Jab @) ASalud) U 256 G
Lokl emenas dmg ¢ bishlly jeadll (sal) Slodey culdl OF (o @ss S Gom glis OF z3g0
Pooled Mean Group Estimator (PMGE) i by sy [S com wglin ol u> olyls,
z3sed) Oladad sy il Gl 3 bndl pie Jlas¥l iy s b G a2l de el Loy 5
il S0l bsbll Gl e bl Jlas¥l g V) e gy ST e ol O
S B Sl Lo e ) ((Seleddl @34 V1) (Dynamic Fixed Effect) DFE i by
) e adl Lshally padll sl

Hausman L) saszs DFEs PMGE oliisg MGEy PMGE wijiis o dlolicdls
el sl e el ol s e
DFE s PMGE &lyidss MGE 3 PMGE s o dholiol Oletga s il =5
D) aglas) OF LS :MGEy PMGE sy b op dholaoll (OWwse) jlas) il —1-5
O de a5 @) il o Jod gm U Wgadtl i)l o 5T 89 2,39 (g5led Bgetl Olevsa
MGE s sl Loy lydin oo 35S STy diunie PMGE il isgastl Lovy §)iis di b ol tis
1l g QW1 Jpady

MGE 3 PMGE oyt b o iolioll Sletga jlast :(37-3) Jgud!

Coefficients

() (B) (b—B) sgrt (diag(V_b—Vv_B))
moy pmo Difference S.E.
L | = .9949382 . 3616378 = .633300s5 ==/ 4483187
T.H .8252549 .8120409 .o13214 .5220578
LG . 440025 . 69270023 -.2569773 1.s502891
b = consistent under Ho and Ha; obtained from XtCpmg
B = inconsistent under Ha, efficient under Ho; obtained from =xtpmg
Test: Ho oz difference in cosfficients not systematic
chiz(3) = (b-B) "' [(V_b-v_B)~(-1)] (b-B)
2.39
Prob>chiz = 0.4963

(Vv_b-wv_ B is not positive definite)

Stata—15.1 <l e olasl I slas] e 1 ydaald
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el alas) O Y :DFEy PMGE opiyb o alolied (Ol'gn) sl pils —2-5
oF de a5 @) apaal) ol Jod sn W Aol 2ad) e BT a9 B.07 (solas gl Olegn
Sealull @34 Y ohide a 5:lST STy dhce PMGE 22l 4000l Loy 5,000 23 b o)y
QW Jgd) 3 dlees lally (DFE

DEF 3 PMGE iy b o doliadl Oletsa jlast 1(38-3) Jgus!

Coefficients
(b} (B) (b-B) sgrt (diag(V_b-V B))
DFE pmg Difference S.E.
LK 2.313938 2.388371 -.0744338 2.181926
LH .1871324 .3774675 .4096649 .B634099
LG .5145877 .3438358 .170751%8 .5269777

b = consistent under Ho and Ha; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho; obtained from xtpmg

Test: Ho: difference in coefficients not systematic

chi2(3) = (b-B)'[(V_b-V B)"(-1)] (b-B)
= 3.07
Prob»chi2 = 0.3812

Stata-15.1 wlx 2 e Tolaxs) LIl slae] o gl

> dales O PMGE aih: il aes o e :PMGE &y ARDL z3gé ks —6
ol cp Jr Y1 Alglal) B & gian A5 Lo lag (Y005 s Wlia] &ginng -0.53 2l Lol mnas
PRI RCH SN WIPRER WL

Ugeie B)Laly %005 WYV Gpmn i Wliam| Uside g8 LG pladl BLEY) edes 3paal 2l U
B O o Jushally el 21 3 ) e 54 dam uad 3 56 Uy Wlas] giney Lol
13 Jeskl 31 (3 900,18 - (salasV) god) Juxe ¢ 2L ) (525 001 2 plal) SLBYI o2
@3badY) sl Jo o (Ko 35 alad) G Jase & 8301 OF e el 231 &3 %00.46
spxie Lol (gl e adons ol e aJU) slaal) Joull drls cosly LUST liad) ol sl LolS™ e
o 0352 30 3L G sl Bl N5 ag Amss Wi e 3Ll el b (sl JW ) 0952
L Wlas| Ggme 29 ookl ) Je 960.60 2 W) e 5,8 Conas s iz %001 2 sl JU
AW Jgadl 3 dlrees milidly (9005
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izl Lt Al

PMGE e ARDL 35 i :(39-3) Jsus

cJu) feadll

Dependent Warnablel DI(LGDODFPFH)

Method: ARDL

Date: 027506521 Time: 1553

Sample: 1982 2019

Included observations: 190

PMaximurm dependent lags: 1 (fAuutomatic selection)

Model selection method: Akaike info criterion (A1C)
Dynamic regressors (1 lag, autormatic): LGDPH1 LG LK LH
Fixed regressors: &

Mumber of models evalulated: 1
Selected Model: ARDLC1, 1. 1, 1, 1)
MNote: final eqgquation sample is larger than selection sample

Wariable

Coefficient

Std. Error

t-Statistic

FProb_*

Long Run Equation

o.211656
- 186822
O.e03z182
O 267531

o.0S81 7T
O O7F2530
O 141558
O.O0rFa48s

(0 e el le]
O.0123
e te ey
o002

Short Run Equation

COINTEQ@O1
D(LGDPH1)
(LG
(ST
D(LH)
[&

D S3IOGST
0. 349115
-0 454159
1413497
O 431600
1_7FTA4s690

o0yl T
O O09o2Z280
0O 248140
1159669
O 182214
O.27ys711

-5 702011
30864085
-1 _ 870550
1218880
2 32368636
G 335215

(0 elelele )]
Lo e e L b
O OEE1
0. 22745
O_O0Z10
(o elelele]

Log likelihood

148 5452

MNMote: p-wvalues and any subsequent tests do not account for Model

selection.

EViews 10 wlr 2 s Talazs) LIl slas) o 1 ydaabl
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DLGDPH | DLG | DLK | DLH
Mean 0027262 0.032947 0037074 0.043797
Median 0.031499 0.045198 -0.002353 0036741
Maximum 0.069526 0.118661 1.454543 0451748
Minimum -0.021224 -0.109254 -0.345800 -0.397833
Std. Dev. 0.021693 0.048538 0271125 0116382
Skewness -0.332453 -0.777487 3699724 0070422
Kurtosis 2580246 3.500056 2050872 1048076
Jarque-Bera 1.004727 4,335499 587.1808 9097016
Probability 0605099 0.114435 0.000000 0.000000
Sum 1.063208 1.284921 1.4458649 1.708072
Sum Sq. Dev. 0017882 0.089526 2793343 0.514705
Observations 39 39 39 39
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Mull Hypaothesis: LGDPH has a unit root
Exogenous: None
Lag Length: 0 (Fixed)

1-Statistic Prob.*
Augmented Dickey-Fuller test statistic 7.847599 1.0000
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DLGDPH)
Method: Least Squares
Date: 04/03/21 Time: 16:31
Sample (adjusted): 1981 2019
Included observations: 39 after adjustments
‘ariable Coefficient  Std Error  +-Statistic Prob.
LGDPH(-1) 0.000943 0.000120 7.847509 0.0000
R-squared -0.000096 Mean dependent var 0.027262
Adjusted R-squared -0.000096 S.D. dependent var 0.021693
S.E. of regression 0.021694 Akaike info criterion -4798271
Sum squared resid 0.017884 Schwarz criterion -4.755618
Log likelihood 9456629 Hannan-Quinn criter. -4 782967
Durbin-Watson stat 1.091541

Mull Hypothesis: LGDPH has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

MNull Hypothesis: LGDPH has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)

t-Statistic Prob.* HStatistic Prob*
Augmented Dickey-Fuller test statistic 0.021359  0.9549 Augmented Dickey-Fuller test statistic -1.053941  0.9240
Test critical values 1% level -3610453 Test critical values 1% level -4.211388
50 level -2.938087 5% level -3529758
10% level -2.607932 10% level -3196411
“MacKinnon (1996) one-sided pvalues. *MacKinnon (1996) one-sided p-values.
} Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation N i
Dependent Variablz: D(LGDPH) Dependent Vananle DILGDPH)
Method: Least Squares ! y quares
" Hares Date: 04/03/21 Time: 16:20
Date: 04/03/21 Time: 16:30 N
Sample (agjusted). 1981 2019 Sample (adjusted). 1981 2019
Included observations: 39 after adjusiments Included observations: 39 after adustments
) N - Variable Coefficient Std. Error -Statistic Prob.
Variable Coefficient  Std. Eror  t-Statistic  Prob.
LGDPH(-1) -0.059243 0.056211  -1.053941 0.2989
LGDPH(-1) 0.000232 0.011155 0.021359 09831 c 1705147 1503417 1.070120 02997
C 0020377 0322370  0.063209  0.9489 @TREND('1980") 0001701 0001576 1079556  0.2875
R-squared 0000012 Wean dependent var 0027252 R-squared 0031370 Mean dependent var 0.027262
Adjusted R-squared -0.027014 SD. dependentwvar 0.021693 Adjusted R-squared -0.022443 8D dependentvar 0.021693
S.E. of regression 0.027984  Akaike info criterion -4.747097 S.E. of regression 0.021935  Akaike info criterion -4 727675
Sum squared resid 0.017882 Schwarz criterion -4.661786 Sum squared resid 0.017321 Schwarz criterion -4.599709
Log likelihood 94.56839 Hannan-Quinn criter. -4.716488 Log likelihood 95.18967 Hannan-Quinn criter. -4.681762
F-statistic 0.000458 Durbin-Watson stat 1.090856 F-statistic 0582949 Durbin-Watson stat 1.064214
Prob{F-statistic) 0.983074 Prob(F-statistic) 0563432
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MNull Hypothesis: LG has a unitraat Mull Hypothesis: LG has a unitroot Mull Hypothesis: LG has a unit root
Exogenous: None Exogenous: Constant Exogenous: Con_stam‘ Linear Trend
Lag Length: 0 (Fixed) Lag Length: 0 (Fixed) Lag Length: 0 (Fixed)
bSfaisc  Prob tStatistic  Prob.” tStatistic  Prob-
i Augmented Dickey-Fuller test statistic -0.838751 0.9529
Augmented Dickey-Fuller test statistic 4273975 10000 Augmented Dickey-Fuller test stafisfic 1684713 09995 e e et rer] wEITE
- Test critical values: 1% level -3.610453 - -
Test critical values: 1% level -2.625606 5% level 2033087 5% level 3520758
5% level 1.949509 T ol en7ea 10% level 3196411
10% level -1.611593 -
- *MacKinnon (1996) one-sided p-values. *Mackinnon (1996) ane-sided pvalues
*MacKinnon (1996) one-sided pvalues
_ _ Augmented Dickey-Fuller Test Equation gi%r::géen?\gi?;g\(irg)est Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: DILG) Method: Least Squares
Dependent Variable: D(LG) Method: Least Squares Date: 0'34.23,21 Time: 21:57
Method: Least Squares Date: 03/23/21 Time: 21:58 Samble (adjusted; 1081 2019
Date: 03/23/21 Time: 21:59 Sample (adjusted): 19812019 Included observations: 39 after adjustments
Sample (adjusted): 1981 2019 Included observations: 39 after adjustments
Included observations: 39 after adjustments Variable Coeficient  Std. Error  t-Statistic  Prob.
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient ~ Std.Eror  +Statistc  Prob. LG(-1) -0.030852 0036545 -0.838751  0.4071
LG(-1) 0.030007 0.017812 1.684713 0.1005 c 0871682  1.037788  0.839942  0.4065
LG-1) 0.001140 0.000267 4973075 0.0001 C -0.839133 0517689  -1.620891 0.1135 @TREND{"1980%) 0.002605 0001384  1.882150  0.0679
R-squared 0.071245 Mean dependentvar 0.032947 R-squared 0.154449 Wean dependent var 0.032947
Resquared 0.005296  Mean dependentvar DO3294T | ) icted R-squared 0046143 SD. depandentvar 0048538 | AdustedR-squared 0107474 5D dependentvar 0048538
Adusted R-squared 0.005296  8.D. dependentvar 0.048538 | gE pfregression 0.047405  Akaike info criterion 3210252 | SE ofregression 0.045856  Akaike info criterion 3.252827
SE. ofregression 0.048410  Akaike info criterion -3.192934 Sum squared resid 0083148 Schwarz criterion -3.124942 Sum squared resid 0.075699  Schwarz criterion -3.124861
Sum squared resid 0.088052 Schwarz criterion -3.150279 Log likelihood £4.59992  Hannan-Quinn criter. 3179644 Log likelinood 66.43013  Hannan-Quinn criter. -3.206014
Log likelihood 63.26222 Hannan-Quinn criter -3.177630 F-statistic 2838259 Durbin-Watson stat 1043836 F-statistic 3287890 Durbin-Watson stat 1.079170
Durbin-Watson stat 0.945063 Prob(F-statistic) 0.100462 Prob(F-statistic) 0.048811
EViews 10 gsby <l 1 U
3 . - el 1 . ., £ 't .
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Mull Hypothesis: LK has a unit root Mull Hypothesis: LK has a unit root Mull Hypothesis: LK has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed) Lag Length: 0 (Fixed) Lag Length: 0 (Fixed)
1-Statistic Prob.* Statistic Prob.* tStatistic ~~ Prob.*
N . Augmented Dickey-Fuller test statistic -0591610  0.8610 Augmented Dickey-Fuller test statistic -0.940064  0.9407
Augmented Dickey-Fuller test statistic 0.820723 0.8850 Tastcritical values 1% lavel 3610453 Test critical values: 1% level 4011268
Test critical values 1% level -2.625606 5% lavel 3529758
5% level -2938987
5% level -1.949609 10% level 2507932 10% level -3.196411
10% level -1.611593
- *MacKinnon (1996) one-sided pvalues *MacKinnon (1996) one-sided pvalues
*MacKinnon (1996) one-sided pvalues.
Augmented Dickey-Fuller Test Equation .;ugmegle?\l;)lck?;—FLgleLrgest Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(LK) H:tpheond T_r;a;t'”; u:res( )
Dependent Variable: D(LK) Method: Least Squares D 032321 Time. 2201
Method: Least Squares Date: 03/23/21 Time: 22:02 Samble (adjusted) 1981 2019
Date: 03/23/21 Time: 22:04 Sample (adjusted). 19_81 19 Included observations: 39 after adjustments
Sample (adjusted); 1981 2019 Included observations: 39 after adjustments
Included observations: 39 after adjustments N — Variaole Coeficient  Std. Error  t-Statistic  Prob
Variable Coeflicient  Std. Error  t-Statistic Prob.
i -Statisti LKi-1 -0226435 0240872 -0.940084 03535
Variable Coefficient  Std Error  t-Statistic  Prob LK) 045148 0205341 0597810 05577 l(: ) fapew M Qoape o
LKE1) 0010525  0.012824 0820723  0.4160 ¢ 0526127 0831183 0635392 0.5291 @TREND(1980°)  0.007278  0.003820 1905091  0.0648
R-squared 0.009371  Mean dependentvar 0037074 R-squared 0.100096  Mean dependent var 0.037074
R-squared -0.001438  Mean dependentvar 0037074 | pgustedR-squared 0017403 SD. dependent var 0271125 | AdustedResquarsd  0.050701 S.D. dspendentuar 0271126
] q p
Adusted Rsquared 0001438 S.D. dependentvar 0271125 | SE ofregression 0273474 Akaike info criterion 0294704 | SE ofregression 0264245 Akaike o crlerion 0249034
SE ofregressmn_ 0271320  Akaike info cm_erlon 0.254274 Sum squared resid 2767167 Schwarz criterion 0.380014 Sum squared resid 2513742  Schwarz criterion 0.377900
Sum squared resid 2797361 Schwarz criterion 0.296929 Log likelihood -3.746720 Hannan-Quinn criter. 0.325312 Log likelihood 1873714 Hannan-Quinn criter, 0.295847
Log likelihood -3.958341  Hannan-Quinn criter 0.269578 F-statistic 0.350003 Durbin-Watson stat 1602465 F-statistic 2002123 Durbin-Watson stat 1677914
Durbin-Watson stat 1729619 Prob(F-statistic) 0557700 Prob(F-statistic) 0.149308
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Null Hypothesis: LH has a unit root Mull Hypothesis: LH has a unit root Mull Hypathesis: LH has a unit roat
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed) Lag Length: O (Fixed) Lag Length: 0 (Fixed)
tStatistic  Prob.* tStafistic  Prob? Statisic  Prob*
- Augmented Dickey-Fuller test statistic 0.247625  0.9723 Augmented Dickey-Fuller test stafistic -1.703467  0.7307
Augmen_led D\ckeyl—FuIIertest statistic 2356690 0.9947 Testoritical values 1% level 3510453 Test rifical values: 1% level 4211868
Test critical values: 1% level -2.625606 59 level 5038987 59 level 1520758
5% level -1.949608 10% |avel 2 607922 10% level -3.196411
10% level -1.611593
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation .;ugmegle?\l;]\ckeﬁﬂgle!;est Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D{LH) ”Z;m-inea;”ga u:}e; )
Dependent Variable: D(LH) Wethod: Least Squares et 032421 Time- 2202
Method: Least Squares Date: 03/23/21 Time: 22:08 Samb\e[ad]usled) 1§81.2E|19
Date: 0323121 Time: 22:09 Sample (adusted): 1981 2019 Included observations: 39 after adjustments
Sample (adjusted): 1981 2019 Included observations: 39 after adjustments i
Included observations: 39 after adjustments -Stati
I Variable Coeflicient Std Emor t-Statistic Prab Variable Coefficient ~ Std Error  t-Statistic  Prob
Variable Coefficient  Std.Error  +-Statistic  Prob. LH-1) 0014738 0059517 0247625  0.6058 LHc[-ﬂ) ggiaggg Blggggg Egjigz BESQ
LHCN 0025668 0010891 2956600  0.0237 ¢ 0019025 041801 0186384 08520 @TRENDC1980) 0008954 0004695 1909107 00342
R-squared 0.001655 Mean dependentvar 0.043797 .
R-squared 0.000712  Mean dependentvar 0.043797 Adjusted R-squared -0.025328 S.D. dependentvar 0.116382 Edsquarm_ 0.093436 - Hean dependent var boaare?

- pendenty Adjusted R-squared 0.043072  S.D. dependentvar 0116382
Adjusted R-squared 0.000712  5.D. dependentvar 0.116382 S.E. of regression 0.117847  Akaike info criterion -1.388937 SE. ofregression 0413848 Akaike info criterion 1434093
S.E ofregression 0116341 Akaike info criterion -1.439276 Sum squared resid 0.513854 Schwarz criterion -1.303626 Sum squared resid 0466613  Schwarz criterion 1308127
Sum squared resid (0514339 Schwarz criterion -1.396620 Log likelihood 29.08427 Hannan-Quinn criter. -1.358328 Loa likelihood 30.95481 Hannan-Quinn criter -1.388180
Log likelinood 20.06587 Hannan-Quinn criter -1.423071 F-stafistic 0.061318  Durbin-Watson stat 2572672 F_statistic 1855795 Durbin-Watson stat 2117283
Durbin-Watson stat 2.596791 Prob(F-statistic) 0.805794 Prob(F-statistic) 0.171089

EViews 10 qsby <l 1ar
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Mull Hypothesis: LGDPH has a unit root Null Hypothesis: LGDPH has a unit root Mull Hypothesis: LGDPH has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
-Statistic Prob.* 1-Btatistic Prob.* t-Statistic Prab.*
- o Augmented Dickey-Fuller test statistic -0.292676  0.9167 Augmented Dickey-Fuller test statistic -1.740041 07135
Augmen_ted D|ckey.—FuHertesl statistic 2756616 0.9981 Test crifical values: % level 3615588 Test critical values: 1% level 4719126
Test critical values: 1% level -2.627238 59% | 50 level -3533083
evel -2.941145
5% level -1.949856 10% level 2 60906 10% level -3.198312
10% level -1.611469
- *MacKinnon (1996) one-sided p-values. *MacKinnen (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation .[A)ugmeéﬂez:\Eickeb\;{%lirGTss:—(Equaliun
Augmented Dickey-Fuller Test Equation Dependent Variable: DLGDPH) ”:fheuﬂd Ell_r;asatrlsa u:.[est )
Dependent Variable: D(LGDPH) Method: Least Squares EJate' 0410321 qume 1705
Method: Least Squares Date: 04/03/21 Time: 17:08 Sample (adjusted); 1982 2019
Date: 04/03/21 Time: 17:08 Sample (adjusted) 1982 2019 Included observations: 38 after adjustments
Sample (adjusted): 1982 2019 Included obsenvations: 38 after adjustments
Included observations: 38 after adjustments Variable Coefficient Std. Error t-Statistic Prob.
Wariable Coefficient Std. Error +Statistic Prob.
Wariable Coefficient Sid. Error t-Statistic Prob LGDPH(-1) -0.088942 0.051115  -1.740041 0.0909
LGDPH(-1) -0.003124 0010675 0292676 07715 D{LGDPH(-1)) 0498894 0151197 3299619 00023
D(LGDPH(-1)) 0.459143 0.153495 2.991253 0.0051 C 2534286 1.448259 1749884 0.0892
LGDPH(-1) 0.000505 0.000183 2756616 0.0091 . .
D(LGDPH(-1) 0.453790 0150798 3009249 0.0043 c 0.104776 0.308168 0.339996 0.7359 @TREND({™980%) 0.002458 0.001433 1714721 0.0955
R-gquared 0.203653 Mean dependentvar 0.027201 R-squared 0267038 Mean dependentvar 0.027201
R-squared 0201022 Mean dependentvar 0027201 |y heim cquarad 0.156147 5. dependentvar 0021981 | AdustedR-squared 0202365 S.D. dependentvar 0.021981
Adjusted R-squared 0.178829  S.D. dependentvar 0021981 SE. of regression 0.020168 Akaike info criterion -4.893801 SE. of regression 0.019831 Akaike info criterion -4.924111
SE ofregressmn_ 0.019919  Akaike |nf0_cm_er|0n -4.943135 Sum squared resid 0014236 Schwarz criterion 4764518 Sum squared resid 0.013103 Schwarz criterion 4751734
Sum squared resid 0.014283  Schwarz criterion -4.856947 Log likelihood 09508222 Hannan-Quinn criter. 4347303 Log likelihood 97.55811 Hannan-Cuinn criter. -4.862781
Log likelihood 95.91957 Hannan-Cuinn criter. -4.912470 F-statistic 4475232 Durbin-Watson stat 2008712 F-statistic 4128042 Durbin-Watson stat 2100293
Durbin-Watson stat 1.998232 Prob(F-statistic) 0.018591 Prob(F-statistic) 0.013390
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Null Hypothesis: LG has a unit root Mull Hypothesis: LG has a unit root MNull Hypothesis: LG has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 {Fixed) Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
tStatistic  Prob* tStaisfic  Prob* tStatistic  Prob
iclegy-] Augmented Dickey-Fuller test statistic -1.608928 0.7707
Augmented Dickey-Fuller test stafistic 1840762 0.0825 Augmented Dickey-Puller test statistic 0829177 09933 e e T T 219128
— Test critical values 1% level -3615588
Test critical values 1% level -2627238 5% level -3533083
5% level -2.941145
5% level -1.949856 10% level 2 509066 10% level -3.198312
10% level -1.611469
- - *MacKinnon (1996) one-sided pvalues. Mackinnan (1996) one-sided pvalues
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation guegT:an?\?;ﬁ:?’ﬂ'&;eSI Equaticn
Augmented Dickey-Fuller Test Equation Dependent Variable: D(LG) b
) . X Method: Least Squares
Dependent Variable: DILG) Method: Least Squares Date: 0322121 Time: 22:22
Method: Least Squares Dale: 03/23/21 Time: 22:27 Sample (adjusted): 1982 2018
Date: 03/23/21 Time: 22:27 Sample (adjusted): 1982 2019 Included observations: 38 after adjustments
Sample (adjusted): 1982 2019 Included observations: 38 after adjustments
Included observations: 38 after adjustments Variable Coefficient  Std.Emor  t-Statistic  Prob
Variable Coefficient  Std. Eror  t-Statistc  Prob
Variable Coeficient ~ Std Emor  t-Statistic  Prob L&) -0.031300 0032196 -1.608928  0.1169
LG(-1) 0014275 0.017216  0.820177  0.4126 DILG(-1)) 0437060 0143227 3051579 0.0044
DILG(-1) 0473332 0151547 3123344 00036 c 1462633 0913516 1601102 01186
LG(-1) 0.000520  0.000283 1840762  0.0739 .
DLG-1)) 0516060 0141086 3657772 0.0008 c -0.398607 0498833 -0799080  0.4296 @TREND(19807) 0002975 0001253 2373797 0.0234
R-squared 0.288118 Mean dependentvar 0.031744 R-squared 0389328 Mean dependent var 0.031744
R-squared 0275130 Wean dependent var 0031744 Adjusted R-squared 0247439 SD. dependentvar 0.048598 Adjusted R-squared 0.335443 S.D. dependentvar 0.048598
Adjusted R-squared 0.254995  SD. dependentvar 0.048598 SE of regression 0042158 Akaike info criterion 3419099 | SE. ofregression 0.039517  Akaike info criterion 3510817
SE. ofregression 0.041946  Akaike info criterion -3.433651 Sum squared resid 0.062207 Schwarz criterion -3.280816 Sum squared resid 0.053363 Schwarz criterion -3.347440
Sum_squared resid 0.063342 Schwarzcm_ermn -3.367462 Log likelinood B7.06288 Hannan-Quinn criter. -3373101 Log likelihood 70.87653  Hannan-Quinn criter. -3.458487
Log likelihood 6761937 Hannan-Quinn criter -3422986 F-statistic 7082715 Durbin-Watson stat 1.842028 F-statistic 7.225405 Durbin-Watson stat 1.936405
Durbin-Watson stat 1.857729 Prob(F-statistic) 0.002613 Prab{F-statistic) 0.000708
EViews 10 gsby <l 1 U
1 004 -t A N b~ St .
LK &t dhododd ADF 5z 06-05-04 73kl puss mits :(08) ol
Null Hypothesis: LK has a unit root MNull Hypothesis: LK has a unit root Mull Hypothesis: LK has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
L-Statistic Prob.* t-Gtatistic Prob.* +Stalistic Prob.*
Augmented Dickey-Fuller test statistic 0523939 0.9854 Augmented Dickey-Fuller test statistic 0103018 0.9962
Augmented D\ckev.—FuIIertest statistic 0.971580 0.9091 Test critical values: 1% level 2615588 Test critical valuas: 1% level 4219126
Test critical values: 1% level -2.627238 5% level 2941145 5% |evel -3.533083
5% level -1.949856 10% lavel -2 509066 10% level -3.198312
10% level -1.611469
“lacKinnan (1996) one-sided p-values *MacKinnon (1996) one-sided p-values
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey—FuI\erTesl Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(LK) Dependent Variable: D{LK)
Dependent Variable: DILK) Method: Least Squares Wetnod | east Squares
. . Date: 03/23/21 Time: 22:30
Method: Least Squares Date: UEJ’EE!?E'I Time: 2231 Sample (adjusted): 1982 2019
Date: 03/23/21 Time: 2232 Sample (adjusted) 1982 2019 Included ons. 38 after adiu
Sample (adjusted): 1962 2019 Included observations: 38 after adjustments uhsetvaion ustment
Included observations: 38 after adjustments s
: Variable Coeficient  Std.Emor  tStafistc  Prob vanale Coefficent  Std Eror _ tStatistic  Prob
Variable Coefficient Std. Error 1-Statistic Prob LK(-1) 0.024399 0.241693 0.103018 0.9186
DI(_SS(:?}) _g;gggg? g g;?;gg _g gg;?ig g gg?? D(LK(-1)) -0.911693 0.306257  -2.9786890 0.0053
LK(-1) 0.011887  0.012020  0.071580  0.3377 o 0401454 0840799 0477479 05360 ¢ -0-206556 0805888  -0.256308 07993
DILK(1)) 0849615 0203631 -2893478  0.0064 : @TREND('19807)  0.007850 0003664 2142394  0.0394
R-squared 0192773 Mean dependent var 0.038735
R-squared 0187514 Mean dependentvar 0.036735 Adjusted R-squared 0148645 SD. dependentvar Do7ases | souared 0288784 Mean dependent var 0.038735
Adiusted R-sguared 0164045 S.D. dependentvar 0974564 - Adjusted R-squared 0.226029 S.D. dependentvar 0.274564
il q .L. dep . S.E ofregression 0.253634  Akaike info criterion 0.169809 : i :
S.E ofrregression 0.241549  Akaike info criterion 0.095812
SE ofregressmn_ 0.250900 Akaike InfOIC[IIEFIOI'] 0123670 Sum squared resid 2251560 Schwarz criterion 0.299092 Sum squared resid 1983761 Schwar criterion 0262189
Sum_squared resid 2266227 Schwalzcm_enon 0.209859 Log I\}(e\_\hond -0.226374 Hann_an—l)umn criter 0.215807 Log likelihaod 2179572  Hannan-Quinn criter 0157143
Log likelihood -0.349736  Hannan-Quinn criter. 0.154336 F-statistic 4179144  Durbin-Walson stat 1.336186 F-statistic 4601808 Durbin-Watson stat 1.440228
Durbin-Watson stat 1.283579 Prob(F-statistic) 0.023574 Prob(F-statistic) 0.008291
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Null Hypothesis: LH has a unit root Null Hypothesis: LH has a unit root Null Hypothesis: LH has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Gtatistic Frop.* +Statistic Prob.* t-Statistic Prob.*
Augmented Diskey Fuller test statstic 3106889 0,999 Augmented Dickey-Fuller es! statstc 0043121 0.9951 ugmented Dizre, Pullertccl statistc AHTHIL 05610
- Test critical values: 1% level -3.615588 Testcritical values: 1% level -4.219126
Test critical values: 1% level -2.627238 -
5% level 2941145 5% level 3533083
5% level -1943856 10% level -2 GO90GE 10% level -3.198312
10% level -1.611469
*MacKinnon (1996) one-sided p-values. *MacKinnan (1996) one-sided p-values.
*MacKinnon (1996) one-sided pvalues
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(LH) Depend.ent\/amable DiLH)
Dependent Variable: D(LH) Metnod: Least Squares Wethod: Least Squares
Method: Least Squares Date: 03/23/21 Time: 22:34 Date: 03/23/21 Time: 22:33
Date: 03/23/21 Time: 22:35 Sample {adjusted): 1982 2019 Sample (adjusted) 19822019
Sample (adusted): 1982 2019 Included observations: 35 after adjustments Included observations: 38 after adjustments
Included obsenvalions: 33 after adjusiments Variable cosfidenl  SWEmor  bolelsic  Prob Variable Coeficent  Sto Eror  tStaiisic  Prob.
Variable Coefficient  Std. Error  t-Statisic  Prob LHET) 00SET10 0062260  0.043121 03521 LHi-1) 0092856 0207504 -0447490 06574
DILH) 0405672 0172201 2355804  0.0242 D{LH-1)) 0321904  0.204842 1571476 0.1253
LH(-1) 0034820  0.011207  3.106889  0.0037 o 0041312 0'105525 0290383 06986 c 0125697  0.242577 0518174  0.6077
D(LH(-1)) -0.392563  0.166895 -2.352154  0.0243 . @TREND("19807) 0004254  0.005552 0786202  0.4488
R: d 0139478 Mean dependentvar 0.043166
R-squared 0135731 Mean dependentvar 0043156 AdustedRsquarsd 0020306 SD. dzpendentyar 0117877 R-squared 0154084 Mean dependentvar - 0.043165
Adusted R-squared  0.111724 .. depencentvar 0117877 SE.ofregression 0112429 Akaikeinfocterion 473 | AWSIRequard 007948 8D dependenar o 07T
SE. ofregression 011087 Akaikeinfocriterion  -1.505625 Sum squared resid 0442408 Schwarz crterion 1328055 S Dy e s cieron Higiig
Sumsquaredresid 0444334 Schwar crierion -1.419436 Log likelihood 3058043 Hannan-Ouinnerter. 1411340 Logliaibond LIRS B e 1 380405
Log I\kg\|h00d 30.60687 Hannan-Quinn criter -1474960 Erilt?[nFs-gtcatwsm) S E?gﬁg Durbin-Watson stat 1927226 F_statistic 2084377 Durbin-Watson stat 1846428
Durbin-Watson stat 1.900609 Prob(F-statistic) 0122304
EViews 10 @bﬁ ol :c‘«r}\
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Mull Hypothesis: LGDPH has a unit root Mull Hypothesis: LGDPH has a unit root MNull Hypothesis: LGDPH has a unit root
Exogenous: None Exogenous: Constant Exegenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kemel Bandwidth: 1 (Used-specified) using Bartlett kernel Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. St Proo” Adj.tStat  Prob” AdjtStat  Prob”
Phillips-P test ] Phillips-Perron test statistic -0.060489  0.9467 Phillips-Perron test statistic -1.271692  0.8803
Tglst‘crsiim:|r;03\nu:: slanst\i% level ,g gg;ggg 1.0000 Test critical values: 1% level -3.610453 Test critical values: 1% level -4.211868
5% level -1.949609 5% level -2.938987 5% level -3.529758
: E 10% level -3196411
10% level 1611593 10% level 2607932 o
= - - *MacKinnon (1996) one-sided p-values
“MacKinnon (1996) one-sided pvalues MacKinnon (1998) one-sided p-values M ( ) p
- - Residual variance (no correction) 0.000459 Residual variance (no correction) 0.000444
Residual variance (no correction) 0.000458 HAC corrected variance (Bartlett kernel) 0.000662 HAC corrected variance (Bartlett kemel) 0.000647
HAC corrected variance (Bartlett kernel) 0.000662
Phillips-Perron Test Equation Phillips-Perron Test Equation
Phillips-Perron Test Equation Dependent Variable: D{LGDPH) Dependent Variable: D(LGDPH)
Dependent Variable: D(LGDPH) Method: Least Squares Method: LeastSq_uares
Method: Least Squares Date: 04/03/21 Time: 17:12 Date: 04/03/21 Time: 17:10
Date: 04/03/21 Time: 17:13 Sample (adjusted): 19812019 Sample (adjusted): 19812019
Sample (adjusted): 1981 2019 Included observations: 39 after adjustments Included observations: 39 after adjustments
Included absenvations, 3¢ ater adistments Variable Coefficient  Std Error  1-Statistic Prob Variable Coeficient  Std.Emor  t-Staistic  Prob
Variable Coeflicient  Std.Error  t-Statistic  Prob LGDPHLY) 0000238 0011155 0021359 09831 LGDPH1) 0059243 0056211 -1053941  0.2989
c 0020377 0322370 0. c 1705147 1583417 1070120 02917
LGDPH(1) 0.000043  0.000120  7.847599  0.0000 po3209 0849 @TREND('19807) 0001701 0009576 1079556  0.2875
. r R-squared 0.000012 Mean dependentvar 0.027262
R-sauared 0000096 Wean dependentvar - 0.027262 | isted Resquared  -0.027014 5.0, dependentvar 0021603 | Resauared 0031370 Mean dependentvar  0.027262
Adjusted R-squared -0.000096  8.D. dependentvar 0.021693 SE ofregression 0021984  Akaiks info criterion 4747007 | Adiusted R-squared -0.022443  S.D. dependent var 0.021693
S.E. of regression 0.021694  Akaike info criterion -4.798271 N N SE ofregression 0021935 Akaike info criterion -4 727675
Sum squared resid 0.017882 Schwarz criterion -4.861786 g
Sum squared resid 0017884  Schwarz criterion -4.755616 Log likelihood 0456838 Hannan-Quinn criter 4716488 Sum squared resid 0.017321  Schwarz criterion -4.500709
Log likelihood 9456629 Hannan-Quinn criter. -4.782967 F-statistic 0.000456 Durbin-Watson stat 1.090856 Log likelinood 95.18967 Hannan-Quinn criter. -4.681762
Durbin-Watson stat 1.091541 Prob(F statistic) 0982074 : : F-statistic 0.582949  Durbin-Watson stat 1.064214
Prob(F-statistic) 0563432
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Null Hypothesis: LG has a unit root Mull Hypothesis: LG has a unit root Mull Hypothesis: LG has a unit root
Exogenous: None Exagenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel Bandwidth: 1 (Used-specified) using Bartlett kernel Bandwidth: 1 (Used-specified) using Bartlett kemel
Ad]. -5tat Prab* Adj. t-Stat Prob.* Ad]. -Stat Frob.*
Phillips-Peran test stafistic 3472420 09997 Phillips-Perron test stafistic 1.267267 _ 0.9980 Ehilips-Perron tesl slaishc 0944178 0402
" = Test critical values: 1% level 4.211868
Testerfical values % Tevel 505606 Test critical values: 1% level 3610453
i ! 5% level 2038087 5% level -3.529758
5% level -1.849609 10% level 2507932 10% level -3.196411
10% level -1.611593 .
N *MacKinnon (1996) one-sided p-values
- MacKi 1996) one-sided p-val
*MacKinnon (1998) one-sided p-values. Mackinnon { ) one-sided pvalues
. Residual variance (no correction) 0.001941
Residual variance (na correction) 0.002132
Residual varianee (no correction) 0002283 | paC comected variance (Sartiett kemel) 0003107 HAC corrected variance (Bartef kernel) 0002748
HAC corrected variance (Bartlett kernel) 0.003455
) ! Phillips-Perron Test Equation
Phillips-Perron Test Equation Dependent Variable: DLG)
Phillips-Perron Test Equation Dependent Variable: DILG) Method: Least Squares
Dependent Variable: D(LG) Method: Least Squares Date: 03/23/21 Time: 22:32
Method: Least Squares Date: 03/23i21 Time: 23:35 Sample (adjusted); 1981 2019
Date: 03/23/21 Time: 23:36 Sample (adjusted): 1981 2018 Included observations: 39 after adjustments
Sample (adjusted). 19812019 Included observations: 39 after adjustments
Included observations: 39 after adjustments N N Wariable Coefficient Std. Error t-Statistic Prab
Variable Coeficient  Std.Error  t-Statistic  Prob.
L i LG(-1) -0.030652  0.0368545 -0.838751 04071
Variable Coeflicient  Std. Error  t-Stalistic Prob. LGy 0.030007 0017812 1684713 01005 - 0ET1802 1077788 0839942 04065
LGE1) 0007140 0000267 4973975  0.0001 c -0.839133 0517699  -1.620891  0.1135 @TREND("1930%) 0.002605  0.001384 1882150  0.0679
R-squared 0.071245 Mean dependent var 0.032947 R-squared 0154449 Mean dependent var 0.032947
R-squared 0.005296  Mean dependent var 0.032947 Adjusted R-squared 0.046143 SD. dependentvar 0.048538 Adjusted R-squared 0107474 S.D.dependentvar 0.048538
Adjusted R-squared 0.005296  S.D. dependentvar 0.043538 SE. of regression 0.047405  Akaike info criterion -3.210252 SE. of regression 0.045856  Akaike info criterion 3252827
SE ofregression 0.048410  Akaike info criterion -3.182934 Sum squared resid 0.083148 Schwarz criterion 3124942 Sum squared resid 0.075609 Schwarz criterion -3.124861
Sum squared resid 0.089052  Schwarz criterion -3.150279 Log likelihood 64.59892 Hannan-Quinn criter. -3.179644 Log likelihood 6643013  Hannan-Quinn criter -3.206914
h g
Log likelihood 63.26222  Hannan-Quinn criter. -3.177630 F-statistic 2.836259 Durbin-Watson stat 1.043836 F-statistic 3287890 Durbin-Watson stat 1.079170
Durbin-Watson stat 0.945083 Prob(F-statistic) 0.100462 Prob(F-statistic) 0.048811
H . - . .
EViews 10 @bj Ol c‘«-}\
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Mull Hypothesis: LK has a unit root MNull Hypothesis: LK has a unit root Mull Hypothesis: LK has a unit root
Exogenous: Mone Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 {Used-specified) using Bartiett kemnel Bandwidth: 1 (Used-specified) using Bartiett kerne! Bandwidth: 1 {Used-specified) using Bartlett kemnel
Adj. t-Stat Prob * Adj. t-Stat Prob.* Adj. t-5tat Prob.*
Phillips-Perron test statistic 0995240  0.9126 Phillips-Perron test statistic 0.242098  0.9720 Phillips-Perron test stafistic 0.132601 09924
Testcrtical values: 1% level 2625606 Test critical values: 1% level -3610453 Testertical values: 1% level 211888
5% level 1949809 5% level -2.938987 5% l2vel Ss2ese
10% level 1611593 10% level 2607932 10% level iald
1 ) i - *MacKinnon (1996) one-sided p-values.
*MacKinnen (1996) one-sided p-values. Mackinnon (1996) one-sided p-values.

- - . . Residual variance (no comection) 0070953 Residual variance _("" comection) 0.084455
Residual variance _(no comection) 0.071727 HAC comected variance (Bartlett kemel) 0.058583 HAC comected variance (Bartlett kemel) 0.052741
HAC comected variance (Bartlett kemel) 0.055598

- _ Phillips-Perron Test Equation
Phillips-Perrcn Test Equation h
Phillips-Perron Test Equation Dependent Variable: DILK) Dependent‘.*aneable. Di(LK)
A, ) = Method: Least Squares
Dependent Variable: D{LK) Method: Least Squares Date: 08/ 4
) iy . . ate: 08/29/21 Time: 12:35
Method: Least Squares Date: 08/29/21 Time: 12:39 Sample (adjusted): 1981 2019
1 082921 Time: 12:41 Sample (adjusted): 1981 2019 ~ample [adus =
Date: 08/29/ -1 ! ) Included observations: 39 after adjustments
Sample (adjusted): 1981 2019 Included observations: 39 after adjustments
Included observations: 39 after adjustments Variabl Cosfiicient  Std. E t-Statisti Prob.
Variable Cosfiient  Std.Emor  tStafisic  Prob. nee oelloen oo mer Rk T
Variable Coefiicient  Std. Emor  {-Statistic Prob. N LK(-1) -0.226435 0240872 -0.940064  0.3535
LK) 0145146 0245341 0591610 05577 c 0657586  0.606005  0.815861  0.4199
LK(-1) 0010525 0012824 0820723 04169 c 0528127 031183 0635382 0.5291 @TREND("1980") 0007278 0003820 1805091  [.0648
R-squared 0.009371  Mean dependentvar  0.037074 R-squared 0.100096 Mean dependentvar  0.037074
E;TEE&?E{ _squared 28'881233 E‘%ﬂlgsﬂﬁgﬂﬁ?f,;fr E—Sﬂ?ﬂg Adjusted R-squared  -0.017403  S.D. dependent var 0.271125 Adjusted R-squarsd 0050101  S.D. dependent var 0271125
e - » S o - iy 5.E. of regression 0273474  Akaike info criterion 0.284704 S.E. of regression 0.264246  Akaike info criterion 0249934
3.E. of rearession 02711320 Akake info crterion - D.234774 Sumsquaredresid 2767167  Seiwarz criterion 0.380014 Sumsquacdresid 2513742 Schwarzerteron 0377900
Sum squared resid 2797361  Schwarz criterion 0.296929 Log likelihood -3746720 Hannan-Quinn criter. 0.325312 Log likelihood -1.873714 Hannan-Quinn criter. 0.295847
Log I!kellhood -3958341  Hannan-Quinn criter. 0269578 F-statistic 0.350003 Durbin-Watson stat 1602465 F-statictic 2002123 Durbin-Watson stat 1677914
Durbin-Watson stat 1729818 Prohi(F-statistic) 0557709 ProbiF-statistic) 0.149808
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Mull Hypothesis: LH has a unit root Mull Hypothesis: LH has a unit root Null Hypothesis: LH has a unit root
Exogenous: None Exogenous: Constant Exogepnus: Constant, Lln_ear_Trend
Bandwidth: 1 (Used-specified) using Bartlett kemel Bandwidth: 1 {Used-specified) using Bartlett kemel Bandwidth: 1 (Used-specified) using Bartiett kemel
- i 1.5 B
Adj.tStat  Prob* Adj.tStat  Prob Ad.tStat  Prob.
illi =t stafist Phillipz-Perron test statistic -1.343703 08616
Phillips-Perran test statistic 3005050  0.9990 B e Lo e e OTratee 0em Tost ot vt el 4211868
Test critical values 1% level -2.625606 est cnfieal values e - 5% level -3.529756
5% level 938987
5% level -1.949609 10% level 2607932 10% level -3.196411
10% level -1.611593 — —
o : *MacKinnon {1998) one-sided p-values.
. *MacK] 1996 ided p-values.
*MacKinnon (1996) one-sided p-values ackinnon ( hone-st prvalues
- . - Residual variance (no comection) 0011964
Residual variance (no comection) 0.013176 .
Resiual variance (no correction) 0.013188 HAC comected variance (Bartiett kemel) 0.008727 HAC comected variance (Bartett keme) DOM0tEs
HAC corrected variance (Bartlett kemel) 0.008614
o N Phillips-Perron Test Equation
Phillips-Perron Test Equation Dependent Variable: D{LH)
Phillips-Perron Test Equation Dependent Variable: D{LH) Method: Least Squares
Dependent Variable: D(LH) Method: Least Squares Date: 08/29/21 Time: 12:45
Method: Least Squares Date: 08/29/21 Time: 12:47 Sample (adjusted): 1981 2019
Date: 08/29/21 Time: 12:49 Sample (adjusted): 1981 2019 Included ohservations: 39 after adjustments
Sample (adjusted): 1981 2019 Included observations: 39 after adjustments
Included observations: 39 after adjustments - N — Variable Coefficient  Std. Emor  t-Statistic  Prob.
Variable Coefficient  Std. Emor t-Statistic Prob.
i i - it LHi-1) -0.283903 D.166862  -1.703467 0.0971
Variable Coeficient _ Std. Error_ tStafistic  Prob. LHE-1) 0014738 0059517 0247625  0.3058 c 0341716 0195558 1747402  0.0891
5 5 nqgap™ -
LH(-1) 0.025668 0.010891 2 356690 0.0237 C 0.019025 0101801 0.186584 0.8528 @TREND("1980") 0.008964 D.004895 1909107 0.0642
R-sgquared 0.001655 Mean dependent var 0.043797 R-squared 0093436 Mean dependent var 0.043797
R-squared 0.000712  Mean dependentvar  0.043797 Adjusted R-squared  -0.025328 S.D. dependent var 0.116382 Adjusted R-squared 0.043072  5.D. dependent var 0.116382
Adjusted R-squared 0.000712 S.D. dependent var 0.116382 S.E. of regression 0117847  Akaike info criterion -1.388937 S.E. of regression 0.113848  Akaike info criterion -1.434093
S.E. of regression 0.116341  Akaike info criterion -1.439276 Sum squared resid 0513854 Schwarz criterion -1.303626 Sum sguared resid 0466613 Schwarz criterion -1.306127
Sum squared resid 0514339 Schwarz criterion -1.396620 Log likelihood 2008427 Hannan-Quinn criter. -1.358328 Log likelihood 30.98481  Hannan-Quinn criter. -1.388180
Log Iikelihood 29.06587 Hannan-Quinn criter. -1.423971 F-statistic D.061318 Durbin-Watson stat 2572672 F-statistic 1.855195  Durbin-Watson stat 2117383
Durbin-Watson stat 2596791 Prob(F-statistic) 0.805794 Probi{F-statistic) 0171089

EViews 10 @Bﬁ Slr 2 :3}\
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Mull Hypothesis: LGDPH is stationary Mull Hypothesis: LGDPH is stationary
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 3 (Used-specified) using Bartlett kernel Bandwidth: 3 (Used-specified) using Bartlett kernel
LM-Stat. LM-Stat.
Kwiatkows ki-Phillips-Schmigi-Shin test statistic 1 0E0424 Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.195576
Asymptotic critical values®: 1% lavel 0.739000 Asymptotic critical values™ 1% level 0.216000
59 level 0.463000 _150'3;'?”9” g:‘ljl"gggg
10% level 0.347000 eve :
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1) Kwiatkowski-Phillips-Schmiat-Shin (1992, Table 1)

) - - Residual variance (no correction) 0.003807
Residual variance (na correction) 0.104587 HAC corrected variance (Bartlett kernel) 0.013630
HAC corrected variance (Bartlett kernal} 0.379338

KPSS Test Equation
KPSS Test Equation Dependent Variable: LGDPH
Dependent Variable: LGDPH Method: Least Squares
Method: Least Squares Date: 04/03/21 Time: 17:14
Date: 04/03/21 Time: 17:16 Sample: 1980 2019
Sample: 1980 2019 Included ocbservations: 40
Included observations: 40
variable Coefficient Std. Errar t-Statistic Prob.
Wariable Coefficient Std. Error t-Statistic Prob. o 55 37424 0049650 1443 085 00000
P 25 01048 0.051785 cs8.2747 0.0000 @TREMND(™9807) 0.027501 0.000867 31.71485 0.0000
R-squared 0.963596 WMean dependentvar 28.91048
R-squared 0.000000  Mean dependentvar 28.91048 Adjusted R-squared 0.062638 S.D. dependentwvar 0.327520
Adjusted R-squared 0.000000  S.D. dependent var 0.327520 | g E ofregression 0.063307 Akaike info criterion -2.632922
S.E. of regression 0.327520 Akaike info criterion 0.620145 Sum squared resid 0.152297 Schwarz criterion 2. 6548478
Sum squared resid 4183496 Schwarz criterion 0.672367 Log likelihood 5465544 Hannan-Quinn criter. 5 502390
Log likelihood -11.60290 Hannan-Quinn criter. 0.645411 F-statistic 1005.831 Durbin-YWatson stat 0.117429
Durbin-Watson stat 0.011203 Prob(F-statistic) 0.000000
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Mull Hypothesis: LG is stationary
Exogenous: Constant
Bandwidth: 3 (Used-specified) using Bartlett kernel

Mull Hypothesis: LG is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel

LI-Stat. LM-Stat.

. . - . . A~ Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.251398
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0936721 - = -

Asymptatic crifical values™: 1% level 0.739000 Asymptolic critical values®: 1% level 0215000
5% level 0146000
5% level 0.463000 10% level 0.119000

10% level 0.347000

- — - - *Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

- - - Residual variance (no correction) 0.040188
Residual variance (no correction) 0.195081 HAC corrected variance (Bartlett kernel) 0.147423
HAC corrected variance (Bartlett kernel) 07150332

KP3S Test Equation
KPSS Test Equation Dependent Variable: LG
Dependent Variable: LG Method: Least Squares
Method: Least Squares Date: 03/31/21 Time: 23:29
Date: 03/31/21 Time: 23:41 Sample: 1980 2019 )
Sample: 1980 2019 Included observations: 40
Included observations: 40 Variable Coefiicient  Std Error  tStatistic  Prob
Variable Coefficient Std. Error t-Statistic Prob. c 58 41880 0.063840 445 1591 0.0000
@TREND("18807) 0.034094 0.002817 1210214 0.0000
c 2908364 0.070725 411.2197 0.0000
R-squared 0.793995 Mean dependentwvar 29.08364
R-squared 0.000000  Mean dependentvar 29.08364 Adjusted R-squared 0.788574 S.D.dependentvar 0.447306
Adjusted R-squared 0.000000  S.D. dependent var 0.447308 S.E. of regression 0.205676 Akaike info criterion -0.276321
S.E. of regression 0447306 Akaike info criterion 1.253535 Sum squared resid 1607502 Schwarz criterion 0191877
Sum squared resid 7803228 Schwarz criterion 1.295757 Log likelinood 7.526421 Hannan-Quinn criter. -0.245759
Log likelinood -24 07070 Hannan-Cuinn criter. 1.268801 F-statistic 146.4618 Durbin-Watson stat 0.055725
Durbin-Watson stat 0.016898 Prob(F-statistic) 0.000000
EViews 10 &AUJ; Q\z}'ﬁ :@JL‘
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Mull Hypothesis: LK is stationary Mull Hypothesis: LK is stationary
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel Bandwidth: 2 (Used-specified) using Bartlett kernel
LM-Stat. LiM-Stat.
Kwiatkows ki-Phillips-Schmidt Shin test statistic 0.471019 Kowiatkows ki-Phillips—Schmidt-Shin test statistic 0.291304
Asymptotic critical values™ 1% level 0739000 Asymptotic critical values 1% level 0.216000
5% level 0.148000
5% level 0463000 10% level 0.119000
10% level 0.347000 .
“Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1) Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

- " " Residual variance (no correction) 0.082732
Residual variance (no correction) 0.092121 HAC corrected variance (Bartlett kernel) 0132158
HAC corrected variance (Bartlett kernel)y 0.149510

KPSS Test Equation
KP33 Test Equation Dependent Variable: LK
Dependent Variable: LK Method: Least Squares
Method: Least Squares Date: 03/31/21 Time: 23:44
Date: 03131121 Time: 23:45 Sample: 1980 2019
Sample: 1980 2019 Included observations: 40
Included observations: 40 N ~ N
Variable Coefficient Std. Error t-Statistic Prof.
Variable Coefficient Std. Error t-Statistic Prob. P 3259040 0.091597 2552016 0.0000
c 3420727 0.042604 70.42463 0.0000 @TRENMD(122807) 0.008304 0.004042 2076680 0.0448
R-squared 0101822 Mean dependent var 3. 422727
R-sguared 0.000000  Mean dependent var 3.422727 Adjusted R-squared 0.078289 S.D. dependentvar 0.207382
Adjusted R-squared 0.000000  3.D. dependent var 0.307382 S.E. ofregression 0.295104 Akaike Info criterion 0.445729
S.E. ofregression 0.307382 Akaike info crlterlon 0.503228 Sum squared resid 3.300284 Schwarz criterion 0.520173
Sum squared resid 3684852 Schwarz criterion 0545450 Log likelihood -6.914587 Hannan-Quinn criter 0476262
Log likelihood -9.0645562 Hannan-Quinn criter. 0.518494 F-statistic 4.212599 Durbin-Watson stat 0.853786
Durbin-VWatson stat 0772608 Frob(F-statistic) 0.044544
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Mull Hypothesis: LH is stationary Mull Hypothesis: LH is stationary
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel Bandwidth: 2 (Used-specified) using Bartlett kernel
LI-Stat. LM-Stat.

- A—— o et Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.156430
Kmatkow:skl Eﬁ@ps Sch:mdt Shin test statistic 1.285410 Asymptotic crifical values=. 1% level 0216000
Asymptotic critical values®: 1% level 0.739000

59 | | 0 463000 5% level 0146000
eve : 10% level 0.119000
10% level 0.347000
- — - - *Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.018050
Residual variance (no correction) 0125427 HAC corrected variance (Bartlett kernel) 0.0333204
HAC corrected variance (Bartlett kernel) 0.313219
KP3ES Test Equation
KPSS Test Equation Dependent Variable: LH
Dependent Variable: LH Method: Least Squares
Method: Least Squares Drate: 03/31/21 Time: 23:47
Date: 03/21/21 Time: 23:48 ﬁfémg[:a liigigagns_ s0
Sample: 1980 2019 |
Included absenvations: 40 Variable Coefficient  Std. Eror  t-Statistic  Prob.
Variable Coefficient Std. Error t-Statistic Prob. c 1153737 0.042784 26.05750 0.0000
@TREMND(™9807) 0.028387 0.001888 15.03516 0.0000
C 1.707336 0.056710 3010622 0.0000
R-squared 0.856091 Mean dependent var 1. 707336
R-squared 0.000000 Mean dependentvar 1707336 Adjusted R-squared 0.852304 S.D. dependentwvar 0.358668
Adjusted R-squared 0.000000 S.D. dependentwvar 0.358668 S.E. ofregression 0137841 Akaike info criterion -1.076732
S.E. ofregression 0358668 Akaike info criterion 05811843 Sum squared resid 0.722000 Schwarz criterion -0.992288
Sum squared resid 5017066 Schwarz criterion 0.854065 Log likelihood 2353464 Hannan-Quinn criter. -1.046200
Log likelihood -15.23686 Hannan-Quinn criter. 0.827109 F-statistic 226.0560 Durbin-Watson stat 0725715
Durbin-Watson stat 0.117502 Prob(F-statistic) 0.000000
EViews 10 gsby ol 1 U
- N - -l p . 3 Elwd . -
DLGDPH W)‘ il DF )L“r’ﬂ 03-02-01 C.b\.oJ\ R @La (18) d’dl\
Null Hypothesis: DLGDPH has a unit root Null Hypothesis: DLGDPH has a unit root Null Hypothesis: DLGDPH has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed) Lag Length: 0 (Fixed) Lag Length: 0 (Fixed)
t-Statistic Prab.* -Statistic Prab.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2471124 0.0205 Augmented Dickey-Fuller test statistic -3.628279 0.0097 Augmented Dicke me_n_md DiCkey__Fu”e’-tESt statistic -3.569812 0.0461
- - K Test critical values: 1% level -4.219126
Test critical values: 1% level D RITIIE Test critical values 1% level 3.615588
: 5% level 2941145 5% level -3533083
5% level -1.949356 10% level 3 RO90GG 10% level -3.198312
10% level -1.611469 )
N X = . *MacKinnon (1996) one-sided p-values.
*MacKinnon (1998) one-sided p-values. Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
_ _ Augmented Dickey-Fuller Test Equation .
Augmentad Dickey-Fuller Test Equation Dependent Variable: DDLGDPH) ﬂefhe”dq‘l’_”wi‘%ame- D(DLGOPH)
Dependent Variable: D(DLGDPH) Method: Least Squares LEnoT. ceas Squares
Method: Least Squares Date: 04/03/21 Time- 17-21 Date.Ud—JUSﬁfEﬂ Time: 17:19
e : y ate: ! Ime: 7. Sample (adjusted): 1982 2019
Date: 04/03/21 Time; 17.22 Sample (adjusted). 1982 20718 Included obsernvations: 38 after adjustments
Sample (adjusted): 1982 2019 Included observations: 38 after adjustments
Included observations: 38 after adjustments Variable Coefficient ~ Std. Emor  t-Statistic  Prob.
Variable Coeflicient Std. Error t-Statistic Prob.
Variable Coefficient  Std. Eror  1-Statistic Prob DLGDPH(-1) -0.546745 0153158 -3.569812  0.0011
DLGDPH(-1) -0.546079 0150506  -3.628279 0.0009 C 0.014291 0.007890 1.811209 0.0787
DLGOPH(-1) 0216991 0009944 2171124 0.0%64 c 0.014596  0.005282 2763356  0.0090 @TREND(1980")  158E-05  0.000300  0.052672  0.9583
» . R-squared 0.267763 Mean dependentvar -0.000568 R-squared 0267821 Mean dependentvar -0.000568
Resquared 0.1244% - Mean dependentvar  -DO00SE8 | o eGR-squared 0247423 5D dspendentvar 0022951 | AdustedR-squarsd 0225282 SD.dependentvar 0.022951
Adjusted R-squared 0.112445 S.D. dependentvar 0.022951 X - X M
SE afregression 0021622 Akaike info criterion 4804053 S.E. ofregression 0.019910  Akaike info criterion -4.943988 SE. of regression 0.020192  Akaike info criterion -4.891436
.- g . ' . . Sum squared resid 0.014271 Schwarz criterion -4.857300 Sum squared resid 0.014270  Schwarz criterion -4.762153
Sumsquaredresid - 0.017298 - Schwarz criterion TS5 | g likelinood 9593578 Hannan-Quinnciter.  -4913323 | Loglikelihood 95.93728 Hannan-Quinn cifer. 4845433
Log likelihood 92.28081 Hannan-Quinn criter. -4.788920 F-statistic 1316441 Durbin-Watson stat 1.999135 F-statistic 6.401261 Durbin-Watson stat 1.997949
Durbin-Watson stat 2361852 Prob(F-statistic) 0.000878 Probi(F-statistic) 0.004274
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Null Hypothesis: DLG has a unit root MNull Hypothesis: DLG has a unit root Null Hypaothesis: DLG has a unit roat
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 {Fixed) Lag Length: 0 (Fixed) Lag Length: 0 (Fixed)
t-Statistic ~ Prob.* tStatistic  Prob.* tStatistic  Prob*
Augmented Dickey-Fuller test statistic -3.420718  0.0163 Augmented Dickey-Fuller test statistic -3.098774 00172
Augme_n_ted Dickey-Fuller test statistic -2.8068058  0.0063 Test critical values 1% level 615588 Test critical values: 1% level 4210176
Test critical values 1% level -2.627238 59 lavel 3533093
5% level 1040856 5% level -2.941145 :
eve ) 10% level -2.609065 10% level 3108312
10% level -1.611469
- *MacKinnon (1995) one-sided pvalues. *MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation SuegE:S;i?\?;;g?;j%lggg;t Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(DLG) Megmd Least Squares
Dependent Variable: D(DLG) Method: Least Squares Date: 0312521 Time. 09:50
Wethod: Least Squares Date: 03/25/21 Time: 09:50 Sample (adjusted). 1982'gg1g
Date: 0312521 Time: 09:51 Sample (adjusted). 1982 2019 Included obsenvations: 38 after adjustments
Sample (adjusted); 1982 2019 Included observations: 38 after adjustments
Included observations: 38 after adjustments - - — Variable Coefficient  Std.Emor  t-Statistc ~ Prob
Variable Coefficient Std. Error 1-Statistic Prob.
i i 2 DLG(-1) -0.583296 0145860  -3.008774  0.0003
Variable Coefficient  Std. Error  t-Statistic  Prob. DLE() 0431250 0440087 3420718 0.0016 a DO0GEE 001303 0EO14B4 06102
DLG(-1) 0338462 0120586 -2806808  0.0079 c 0.014957 0008191  1.826012  0.0762 @TREND(19807 0001232  (0.000644 1012792 (00640
R-squared 0.245304 Mean dependentvar -0.000817 R-squared 0.316730 Mean dependentvar -0.000617
R-squared 0175404 Mean dependentvar 0000817 | pgystegRsquared 0224340 SD. dependentvar 0047660 | AdustedRsquared 0277636 S.D.dependentvar 0.047660
Adjusted R-squared 0.175404  S.D. dependentvar 0.047660 S.E. of regression 0.041975  Akaike info criterion 3452277 | SE ofregression 0.040506  Akaike info criterion -3.499071
SE ofregressmnl 0.043279  Akaike mro‘cmlenon -3416330 Sum squared resid 0.063429  Schwarz criterion -31.366088 Sum squared resid 0.057426 Schwarz criterion -3.369788
Sum squared resid 0.069304 Schwarz criterion -3.373236 Log likelihood §7.59326 Hannan-Quinn criter. -3.421612 Log likelihood 69.43235 Hannan-Quinn criter. -3.453073
Log likelihood £5.91027 Hannan-Quinn criter -3.400998 F-statistic 1170131 Durbin-Watson stat 1.859019 F-statistic 8112141 Durbin-Watson stat 1.864826
Durbin-Watson stat 1950595 Pron(F-statistic) 0.001569 Prob(F-stafistic) 0.001275
EViews 10 gsby <l 1o U
“ . o -, - A . A & n' . b4
DLK it dededd DF Lo 03-02-01 CbL«J\ AT il (20) Ry
Null Hypothesis: DLK has a unit roat Null Hypothesis: DLK has a unit root Null Hypothesis: DLK has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed) Lag Length: 0 (Fixed) Lag Length: 0 (Fixed)
tStatisic  Prob.t FStatistic  Prob” Faatisic  Pron
ilepy] ot | Augmented Dickey-Fuller tesi sialistic -6.791548 0.0000
Augmented Dickey-Fuller test statistic 5296791 0oogg | Zuamented Dickey-Fulertest safisfic L B e AT 21912
— - Test critical values: 1% level -3.615588
Testcritical values: 1% level -2.627238 5% level -3533083
5% level -2.941145
5% level -1.949856 10% level 2 509066 10% level 3198312
10% level -1.611489 _
: : *Mackinnon (1995) one-sided pvaluss. MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
. Augmented Dickey-Fuller Test Equation E\)L;%r::géi?\?E:;:?;Fglggz)stEquatlon
Augmented Dickey-Fuller Test Equation Dependent Variable: DDLK) Method: Least Squares
Dependent Variable: D(DLK) Wethod LeastSq_uares Date: 022521 Time: 00:54
Method: Leastngares Date: US#QS{EW Time: 09:55 Sample (adjusted): 1982 2019
Date: 03/25121 Time: 09:55 Sample (adjusted). 1982 2019 Included observations: 38 after adjustments
Sample (adjusted): 1982 2019 Included observations: 38 after adjustments
Included observations: 38 after adjustments Variable Coeflicient  Std Error  t-Btafistic  Prob
Variable Coeficient ~ Std.Emor  +Statistic  Prob
Variable Coefiicient  Std. Eror  t-Stafistic  Prob. DLKC1) 1899328 0279734 6791548 0.0000
DLK(-1) -1.843803 0293774  -6.276264  0.0000 c -0123980 0082153 150913 0.1402
DLK(-1) 4844277 02933857 6286791  0.0000 C 0038536 0040728 0946171  0.3504 @TREND(19807) 0007927 0003537 2241411 00314
g R-squared 0522493  Mean dependantvar 0.038971 R-squared 0.582431  Mean dependentvar 0.038971
Resquared Q10618 Mean dependentvar  0.098971 | gusteoRsquared 0508228 SD.dependentyar 0358383 | AdustedRsquared 0558570 SD. dependentvar 0.258383
Adjusted R-squared 0510618 8.D. dependentvar 0.358383 . - SE ofregression 0238110 Akaike info criterion 0.042432
SE. ofragression 0250740 Akaike info criterion 0.098322 S.E. ofregression 0.251066  Akaike info criterion 0.124990 - a / i -
- ! y . L : Sum squared resid 2269220 Schwarz criterion 0211179 | Sum squared resid 1984381 Schwarz criterion 0172778
Sum squared resid 2.325650  Schwarz criterion 0140017 " ] A Log likelinood 2173643 Hannan-Quinn criter. 0.089490
" . Log likelihood 0.374813  Hannan-Cuinn criter 0.155655 . !
Log likelihood -0.841521 Hannan-Quinn criter. 0.112255 F-statistic 1939149 Durbin-Watson stat 1277738 F-statistic 2440921 Durbin-Watson stat 1.429419
in-Watson stat 1.246544 - . ' ’ Prob(F-statistic) 0.000000
Durbin- . Prob(F-slatistic) 0.000000
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MNull Hypothesis: DLH has a unit root
Exogenous: None
Lag Length: 0 (Fixed)

Null Hypothesis: DLH has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

Null Hypathesis: DLH has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)

Lotatisic P tStatisic  Pro.s +Statistc  Prob”
¥ - . Augmented Dickey-Fuller test statistic -8.291811  0.0000
Augmented Dickey-Fuller test statistic 6972101 0.0000 J—#” {“ei‘ﬁe?D‘fke\‘_F“”e”j’;;f‘a“ft'c ggg;gg; 0.0000 Testorficalvalies 1% level 4219126
Test criical values 1% level -2627238 e v oatias 5% level -3533083
5% level -1.949856 10% level 3609066 10% level -3.198312
10% level -1.611469 .
- - *Macki 1996) one-sided pvalues.
- N *MacKinnon (1998) one-sided p-values. Mackinnan { ) one-sided palues
*MacKinnon (1996) one-sided pvalues.
X Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D{DLH)
Augmented D\;key—Fu\\erTest Equation Dependent Variable: D(DLH) Methoo: Least Squares
Dependent Variable: D(DLH) Method: Least Squares Date: 03/25/21 Time: 09:57
Method: Least Squares Date: 03/25/21 Time: 10:03 Sample (adjusted): 1982 2019
Date: 03/25/21 Time: 10:04 Sample (adjusted). 1982 2019 Included observations: 38 after adjustments
Sample (adjusted): 1982 2019 Included observations: 38 after adjustments
Included observations: 38 after adjustments Wariable Coefficient Std. Error +-Statistic Prab.
Variable Coefficient  Std.Emor  t-Stafistc  Prob.
Variable Coefficient  Std.Emor  +-Statistic  Prob. DLH(-1} -1.374544 0165771 -8.291811  0.0000
DLH{-1) -1.364042 0166192  -B.207631 0.0000 C 0.018569 0.038893 0.479902 0.6343
DLH(-1) 1205110 0472840 £.972101  0.0000 C 0.056823 0019248 2952146  0.0055 @TREND(19807)  0.001885  0.001656 1138157  0.2628
R-squared 0.651720 Mean dependentvar 0.005650 R-squared 0.664151 Mean dependentvar 0.005650
R-squared 0567406 Mean dependentvar 0.005650
Ad.fstem_s vared 0.567406 éD de zndemva[ 0.187627 Adjusted R-squared 0.642046 S.D. dependentvar 0.187627 Adjusted R-squared 0.644950  S.D. dependentvar 0.187627
ad au ) L. Gep - : S.E. of regression 0112256  Akaike info criterion -1484874 S.E. ofregression 0111798 Akaike info criterion -1.468585
SE. ofregression 0123406  Akaike info criterion -1.320711 - um =quared resid 0437480 Schwarz criterion -1.339202
X . Sum squared resid 0.453651 Schwarz criterion -1.398685 q -
Sum squared resid 0563474 Schwarz criterion AZITET | ikelinood 3021250 Hannan-Quinnciter.  -1.454208 | Lo likelihood 3090312 Hannan-Quinn criter.  -1.422587
Log I!ke’hhood 26.09352 Hannan-Quinn criter. -1.305379 F-statistic §7.36520 Durbin-Watson stat 1.852952 F-statistic ! 3460669 Durbin-Watson stat 1.900759
Durbin-Watson stat 1777282 Prob{F-statistic) 0.000000 Prob(F-statistic) 0.000000
EViews 10 gsby <l 1o U
- . - 3 A . e St W 3
DLGDPH sl ke ADF jle¥ 06-05-04 itadt s g :(22) gl
Null Hypothesis: DLGDPH has a unit root Null Hypothesis: DLGDPH has a unit root Mull Hypothesis: DLGDPH has a unitroot
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
-Statistic Prob.* t-Statistic Prob.* t-Stalistic Prob*
Augmented Dickey-Fuller test statistic 2900747 0.0279 Augmented Dickey-Fuller test statistic 2849545 0.0612 Augmented Dickey-Fuller test staf sfic -2.860854  0.1862
Test critical values- 1% level 3 628951 Testeritical values: 1% lavel -1.621023 Test critical values 1% level -4.226815
. . 59 aval 2043497 5% level -3.536601
5% level 1950117 eve
10% level 4611339 10% level -9 510263 10% level -3.200320
- - *Macki 1995 _sided pvalues. *MacKinnon (1996) one-sided p-values
*MacKinnon (1996) one-sided p-values. Mackinnon ) one-sided palues
! Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(DLGDPH) Dependent Variable: D(OLGDPH)
Dependent Variable: D(OLGDPH) Methad: Least Squares llethod: Least Squares
. Date: 04/03/21 Time: 17:23
Method: Least Squares Date: 04/03/21 Time: 17.23 Sample (adjusted): 1983 2019
Date: 04112121 Time: 23:42 Sample (adjusted). 1983 2019 mimgeed[ﬁh{auesweati)ﬁns 37 after adjustments
Sample (adjusted): 1983 2019 Included observations: 37 after adjustments !
Included observafions: 37 ater adjustments Vanabe ot S Emor Sl Prob variable Coeficient  Std.Eror  tStatistc  Prob.
Variable Coefficient  Std. Error  t-Stafistic  Prob. Sy 400003 0174380  2gands  DOUIE DLGDPH(-1) 0508138 0477R18  -2860854 00073
. g D{DLGDPHI-1)) -0.086374 0167793 -0.514765  0.6101
DLGDPH(-1) 0409593 0185357 -2200747  0.0338 DOLGDPH(1) 0093918 0165350 -0.567995  0.5738 c 0.000258 0008280 1116017  0.2721
DOLGDPH1)  -0.420388 0148873 -2823792  0.0078 c 0012274 0008834 2103874 00420 @TREND(19807) 0000158 0000306 0517306  0.6080
R-squared 0494050 Mean dependertvar 0001303 | Reward o 0ZEZ Weandeperdentver - AOII | Resquaree 0300169 Mean dependentvar  -D.001461
Adjusted R-squared 0.479603  S.D. dependentvar 0.082018 SlIE : o 0019523 Akaik pf e 4956850 Adjusted R-squared 0.236548  5.D. dependentvar 0.022588
SE. of regression 0.059167  Akaike info criterion 2764376 = Ol [egression LaNe Inlo Erierion o SE of regression 0.019736  Akaike info criterion ~4.910897
g S d resid 0.012959 Sch t 4.826244 iteri
. - . Um squared resi chwarz crilerion I Sum squared resid 0.012854 Schwarz criterion -4.736744
Sum squared resid 0.122525 - Schwarz criterion 2677299 | | o1 fikelihood 9470189 Hannan-Quinnciter. 4910811 | |ogikelinoad 9185159 HannanQuinn citer -4.849500
Log likelihood 53.14095 Hannan-Quinn criter, -2.733677 F-statistic 7.095757 Durbin-Watson stat 2056719 F—sglahstic 4 7'18071 Durbin-Watson stat . 2'055515
Durbin-Watson stat 2286587 Prob(F-statistic) 0.002658 ProbiF-statistic) 0.007559
EViews 10 gusby by 1o U
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Null Hypothesis: DLG has a unit root MNull Hypothesis: DLG has a unit root Mull Hypothesis: DLG has a unitroot
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* t-Statistic Prab.* t+-Statistic Prob.?
o ) ] Augmented Dickey-Fuller test statistic -3.011193  0.0430 Augmented Dickey-Fuller test statistic -3.623576  0.0413
—g—;‘gst”lfigtceadl\g'fu?g F“”“f;ﬁg‘g‘ft‘c g ggggéi 0023 Testoiticalvaluss: 1% level 3621023 Testerical values: 1% level 4226815
5% lavel -2.943427 5% level -3.536601
5% level -1.850117 10% level 2610262 10% level -3.200320
10% lavel -1.611339
*MacKinnon (1996) one-sided p-values. “Mackinnon (1995) one-sided pvalues
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(DLG) Dependent Variable: D(DLG)
Dependent Variable: D(DLG) Method: Least Squares ge{hoggﬁl,'ze;;s?r”a@iﬂ_gd_
Metnod: Least Squares Date: 03/25/21 Time: 10:25 S:me s (ac usted‘p‘leé%émg
Date: 0312521 Time: 10:26 Sample (adjusted). 1983 2019 Incluged uhjsematiﬁns 37 after adjustments
Sample (adjusted). 1983 2018 Included observations: 37 after adjustments !
Included observations: 37 after adjustments o
Variable Cosficient  Sid Error _ t-Statistic Prob Variable Coeficient  Std. Emor  tStatistic  Prob.
Variable Coefiicient  Std. Error  t-Statistic Prob DLG(-1) -0.656487 0184171  -3.623576  0.0010
D%‘fé‘? gggg;g; glggggé gﬂ;;?g gggjg DIDLG(1)) 0140981 0168285 0837750  0.4082
DLG(-1) 0311558 0138427 2283673 0.0286 ( c 0 0016412 0008729 1887377 00708 c -0.006621  0.015083  -0439865 06620
D(DLG(-1)) -0.028950 0166762  -D173599 0.8632 i i - i @TREND(™19807) 0.001340 0.000723 1.853109 0.0728
R-squared 0.234362 Mean dependentvar 0.000842 R-squared 0306527 Mean dependentvar 0.000842
Resquared 0155838 Hean dependent var 0.000842 Adjusted R-squared 0.189326 8.D. dependentvar 0.047450 Ad]uqsled R-squared 0243484 SD. depgndemvar 0.047450
AdustedR-squared  0.131719  S.D. dependentvar 0047450 | 5E ofregression 0.042723  Akaike info criterion -3390857 | SE gfragression 0041271  Akaike info criterion 3435498
S.E. ofregression 0044215  Akaike mfo_cm_enon -3.346975 Sum squared resid 0.062058 Schwarz criterion -3.950942 Sum squared resid 0.056209  Schwarz criterion 3051345
Sum squared resid 0.068423  Schwarz crterion -3.259398 Log likelihood 6572530 Hannan-Quinn criter. -3.344509 Lag likelinaod B755671 Hannan-Quinn criter. 3374101
Log likelihood 63.91903 Hannan-Quinn criter. -3.316276 F-statistic 5203738 Durbin-Watson stat 1.896344 F-statistic 4862182  Durbin-Watson stat 1.873964
Durbin-Watson stat 1.940248 Prob(F-statistic) 0.010675 Prob{F-statistic) 0.006560
EViews 10 gsby <l 1o U
1 alt 4 voad A . ” Sl .
Null Hypothesis: DLK has a unit raot MNull Hypothesis: DLK has a unit root Mull Hypothesis: DLK has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 {Fixed) Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
tStatistic  Prob* tStatistic  Prob* tStatistc  Prob.”
. Augmented Dickey-Fuller test statistic 22943514 0.0534 Augmented Dickey-Fuller test statistic -3.457451  0.0592
Augmen_ted D\ckey.—FuIIertest statistic -2879755  0.0052 Test critical values: 1% level 3621023 Test critical values: 1% level 1076815
Test critical values: 1% level -2.628961 59% level _3.536601
5% level -2.943427 g
5% level -1.930117 10% level 2610263 10% level -3.200320
10% level -1.611339 )
- *MacKinnon (1995) one-sided pvalues *Mackinnon (1996) one-sided p-values
“MacKinnon (1996) one-sided p-values
! Augmented Dickey-Fuller Test Equation
! Augmented Dickey-Fuller Test Equation i
Augmented Dickey-Fuller Test Equation Dependent Variable: D(DLK) ﬁtheondqi':avsatgaDL:gfezDs.(DLK}
Dependent Variable: D(DLK) Method: Least Squares éate 03/25/21 grime' 1028
WMethod: Least Squares Date: 03/25021 Time: 11:04 sample (adjustedy 1983 2019
Date: 03/25/21 Time: 11:04 Sample (adjusted): 1983 2019 Included observations: 37 after adjustments
Sample (adjusted): 1983 2019 Included observations: 37 after adjustments
Included observations: 37 after adjustments - - Variable Coeficient  Std.Eror  +-Staistic  Prob.
Variable Coeflicient  Std. Error I-Statistic Prob.
Variable Coefficient  Std. Error  -Statistic Prob. DLK(-1) -1.650744 0477445  -3.457451 0.0015
DLK(-1) -1407934 0483242 -2913514  0.0063 D(DLK(-1)) -0.211206 0326143 -0.647588  0.5217
DLK(-1) 1333630 0480468 -2879755  0.0067 D{OLKE1) -0377647 0330026 -1.144204  0.2605 C 0128515 0.089905  -1.429447  0.1623
D(DLK(-1)) 0397962 0327844 -1213877 02329 c 0.035481 0041785  0.849149 04017 @TREND("19807) 0007883  0.003871  2.036484  0.0408
R-squared 0.540144  Mean dependent var 0.038095 R-squared 0591484 Mean dependentvar 0.038095
R-squared 0530392 Mean dependentvar 0.038095
Adjuqsted R-squared 0516074 é D depSr]dentvar 0.363285 Adjusted R-squared 0513094 S.D. dependentvar 0.363285 Adjusted R-squared 0554347 S.D.dependentvar 0.363285
.S E of regression 0.252483 J\Raike info criterion 0'137595 S.E. of regression 0253498  Akaike info criterion 0170664 S.E. of regression 0.242519  Akaike info criterion 0.106335
Sum S ugared resid 2'231,”4 Schwarz criterion 0'224572 Sum squared resid 2184839 Schwarz criterion 0.301279 Sum squared resid 1.940915 Schwarz criterion 0280488
Squ . . Log likelihood -0.157277 Hannan-Quinn criter. 0216711 Log likelihood 2.032802 Hannan-Quinn criter. 0.167732
Log I!ke‘lmood -0.545512  Hannan-Quinn criter. 0.168294 F-stalistic 19.96811 Durbin-Watson stat 1451833 F-statistic 15.92675 Durbin-Watson stat 1.528640
Durbin-Watson stat 1.431996 Prob(F-statistic) 0.000002 Prob(F-statistic) 0.000001
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Null Hypaothesis: DLH has a unit root Null Hypothesis: DLH has a unit root Null Hypothesis: DLH has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
L-Statistic Prob* t-Statistic Prob.* t-Statistic Prab.*
N - ickey-| isti - Augmented Dickey-Fuller test statistic -4.533707 0.0046
Augmented Dickey-Fuller fest statistic 335264 00014 | Augmented Dickey Fulleriest stalistic 4307131 00013 | ABRELEL e el R SE ST
- - Test critical values 1% level -3.621023 estcriicalvalues: eve -
Test critical values: 1% level -2.628961 59 level 2536601
59 |evel 1950717 5% level -2.943427 g
: 10% level 2610263 10% level -3.200320
10% level -1.611339 i
. - - “Mackinnan (1996) one-sided p-values.
- Mackinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values ' ( ) #
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation .
Augmented Dickey-Fuller Test Equation Dependent Variable: DDLH) Dependent Variable: D{DLH)
Dependent Variable: D(DLH) Method: Least Squarss '[";e}h"g'ab?égs“TF'ar?sﬂ_UE
Method: Least Squares Date: 03125621 Time: 11:06 s:r: " (ad'usted?‘?é%émg
Date: 03125121 Time: 11:09 Sample (adjusted): 1983 2019 Incluged obj:sewat\ﬁnS' 37 after adjustments
Sample (adjusted). 1983 2019 Included observations: 37 after adjustments i I
Included observations: 37 after adjustments : et
Varianle Coefident  Sid Emor  tSimlisic  Prob Variable Coeficient  Std.Eror  t-Statistic  Prob.
Variable Coefficient  Std.Error  t-Statistic Prab. DLH(-1) 406706 0310277 -4.533707  0.0004
DLHC1) -1.369541 0311462 -4397131  0.0001 DOLH(-1)) 0017943 0185498 0096727 09235
DLH(-1) 0964753 0287471 -3354264  0.0019 DOLHE) 0002200 0.186632 0011786  0.9907 c 0010771 0042211 0255179 0.8002
DDLH{-1) 0199959 0181436  -1.102147  0.2779 c 0.056081 0022085 2533401  0.0159 @TREND(49307 0002221 0001770 1255064 02133
Resquared 0586900  Mean dependentvar 0005802 | FResquared 0652715 Mean dependentvar 0008802 | R squarag 0.668537 Mean dependentvar 0.005802
Adjusted R-squared 0575097 S.D. dependentvar 0190213 | AdustedResquared  0.632287 SD. dependanivar 0190213 | agjusted R-squared  0.638404 S.D. dependentvar 0.130213
] q P : -
B Lo ; R S.E. of regression 0.1152344  Akaike info criterion -1.404193 S.E. of regression 0114280  Akaike info criterion 1306768
S.E. of regression 0.123989  Akaike info criterion 1.284702 3 . .
; B um squared resid 0.452343  Schwarz criterion -1.273578 Sum squared resid 0431735  Schwarz criterion 1222614
Sum squared resid 0.538068 Schwarz criterion 1.197626
Loa likelihood 2576608 Hannan-Quinn criter 1254004 Log likelihood 2897757 Hannan-Quinn criter. -1.358145 Log likelihood 20.84020 Hannan-Quinn criter. 1335371
ali j : - F-statistic 31.95122  Durbin-Watson stat 1.851846 F-statistic 2218623 Durbin-Watson stat 1.894824
Durbin-Watson stat 1.968661 Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
1 . - . .
EViews 10 elp ol B c’}\
- R .- N A N - St . -
Null Hypothesis: DLGDPH has a unit root Mull Hypothesis: DLGDPH has a unit root Mull Hypothesis: DLGDPH has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel Bandwidth: 1 (Used-specified) using Bartlett kernel Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.* Adj. t-Stat Prob*
. . ips- i - Phillips-Perron test siatistic -3.5622053 0.0511
Fhillips-Perron test statistic 1987417 0.0461 Phillips-Perron test statistic 3.583651  0.0108 Ehillip 1 -
Test crifical values 1% level 2627238 Test critical values 1% level -3.615588 Test critical values 'slz ::::: _g g;g'ﬂ‘gg
5% level 1949856 oo P 10% level 3198312
10% level 1611459 10% level -2.609066 -
* e -~ “MacKinnon (1995) one-sided p-values
*MacKinnon (1996) ene-sided p-values. Mackinnan (1998} one-sided pvalues
Residual variance (no correction) 0.000376 Residual variance (no correction) 0.000378
Residual variance (no correction) 0.000455 HAC corrected variance (Bartiett kernel) 0.000358 HAC corrected variance (Barllett kemel) 0.000358
HAC correctad variance (Bartlett kernel) 0.000353
Phillips-Perron Test Equation
Phillips-Perron Test Equation .
Phillips-Perran Test Equation Dependent Variable: D{DLGOPH) Bzmndd?_r;ta‘f:tmszbu\:rgDLGDF'H)
Dependent Variable: D(DLGDPH) Method: Least Squares Date: 04/03/21 Time: 17°26
Method: Least Squares Dale: 0410321 Time. 17.27 Sample (adjusted): 1982 2019
Date: 04/03/21 Time: 17:28 Sample (adjusted): 19822019 Included observations: 28 after adjustments
Sample (adjusted). 1982 2019 Included observations: 38 after adjustments
Included observations: 38 after adjustments i -Statisti
| Variable Coefficient Std. Error +-Statistic Prob. Variable Coeflicient Std. Error t-Statistic Prob.
i -Statisti DLGDPH(-1 0546745 0153158 -3569812  0.0011
Variable Coeficient  Std. Error  t-Statistic Prob DLGOPH() 0546079 0150806 3628279 00009 - (-1} ppoyies P S S
DLGDPH(-1) 0916991 0099944 2171124 00364 c 0014595  0.005282 2763356  0.0090 @TREND("1980%) 156E-05 0000300  0.052872 00583
R-squared 0.267762 Wean dependent var -0.000568 R-squared 0.267821 Mean dependent var -0.000568
R-squared 0112445 Mean dependentvar — -0.000888 | sgjusteq R-squared 0247423 S.D. dependentvar 0.022951 Acjebiad Resquared 0225982 S dependentvar 0.022051
Adjusted R-squared 0112445 SD. dependentvar 0.022951 SE. of regression 0.019910  Akaike info criterion -4.943088 SE ofregrassion 0020192  Akaiks info criterion 4891436
S.E ofregression 0.021622 - Akaike info criterion -4804253 | 5ym squared resid 0.014271  Schwarz criterion -4.857800 Sum squared resid 0.014270  Schwarz criterion 4762153
Sum squared resid 0.017298  Schwarz criterion -4.761138 Log likelihood 95.93678 Hannan-Quinn criter. -4.913323 Log likelihood 95.93728 Hannan-Quinn criter. 4845438
Log likelihood 92.28081 Hannan-Quinn criter. -4.788920 F-statistic 13.16441 Durbin-Watson stat 1.998135 E-statistic 6.401261 Durbin-Watson stat 1.997949
Durbin-Watson stat 2361852 Prob{F-statistic) 0.000878 Probi(F-statistic) 0.004274
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Null Hypothesis: DLG has a unit root Mull Hypothesis: DLG has a unit root Mull Hypothesis: DLG has 3 unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kemel Bandwidth: 1 (Used-specified) using Barilett kernel Bandwidth: 1 (Used-specified) using Bartlett kernel
Ad kSt Prob* Ad] bStat  Prob* Adj.tStat  Prop*
.y Ny y Phillips-Perron test statistic -3.467955 0.0145 Phillips-Perron test statistic -4.043451 0.0154
—pih”l' St.Pel””TtESt Stat‘s":%l ‘ g ggiggg 0.0063 Test criical values 1% evel 3615588 Test crilical values 1% level ~2219128
est critical values: eve E 5% level 3041145 5% level -3.533083
5% level -1.949856 10% level -2 B000GA 10% level -3.198312
10% level -1.611469
- - *MacKinnan (1998) one-sided p-values *MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided pvalues
Residual variance (no correction) 0.001669 Residual variance (no correction) 0.001511
Residual variance (no correction) 0.001824 HAC corrected variance (Bartlett kernel) 0.001758 HAC corrected variance (Bartlett kernel) 0.001612
HAC corrected variance (Bartlett kernel) 0.001820
Phillips-Perron Test Equation g:”‘epni::{{fanrnget EDq(LI:I)EIl_tg;
Phillips-Perron Test Equation Dependent Variable: D(DLG) Me;nd. Least Squares
Dependent Variable: D(DLG) hethod: Least Squares Date: 03125121 Time: 11:27
Method: Least Squares g:;ﬁb?eaj(izﬁ;teg)m'?é;;'22319 Sample (2djusted): 1982 2019
Date: 03/25/21 Time: 11:29 Included obsenvations: 3@ after adjustments Included observations: 38 after adjustments
Sample (adjusted): 1982 2019
Included observations: 38 after adjusiments Variable Coefficlent  Std. Error  t-Statistic Prob. Wariable Coefficient Std. Error t-Statistic Prob.
Wariable Coefiicient ~ Std.Error  t-Statistic Prob. DLG(-1) 0481250 0140687 -3.420718  0.0016 DL%H) :ggggsgg ga:—ggg? :a gg?:;i ggggg
o 0.014957 0.008191 1.826012 0.0762 . . . . .
DLGE1) 0338462 0120586 -2.806808  0.0070 @TREND("192307) 0.001232  0.000844  1.912792  0.0640
R-squared 0.245304 Mean dependentvar -0.000617 N ,
R-squared 0.175404 Mean dependentvar -0.000817 Adjusted R-squared 0.224340 S.D. dependentvar 0.047660 Emsuq;:[je;—squared g;;?égg gl;aréggzﬁggﬁm;?r g gigggg
Adjusted R-squared 0175404 SD. dependentvar 0.047660 S.E. of regression 0.041975  Akaike info criterion -3.452277 SE. of regression 0'040505 Akaike info criterion 3490071
S.E. of regression 0.043279 Akaike info criterion -3.416330 Sum squared resid 0.063429 Schwarz criterion -3.366088 Surﬁ squared resid 0:057425 .Scnwamcmerion 3369738
Sum squared resid 0.069304 Schwarz criterion -3.372236 Log likelinood §7.59326 Hannan-Qwinn criter. -3.421612 Log likelihoad 59.48235 Hannan-Quinn criter 3453072
Log likelinood 65.91027 Hannan-Quinn criter. -3.400998 F-statistic 1170131 Durbin-Watson stat 1.859019 F-statistic 8412141 Durbin-Watson stat 1.864826
Durhin-Watson stat 1959595 ProbiF-statistic) 0.001569 Prob{F-statistic) 0.001275
1 . - . .
EViews 10 by ol 2 c’}\
d
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Mull Hypothesis: DLK has a unit root Mull Hypothesis: DLK has a unit root Mull Hypothesis: DLK has a unit root
Exogenous: None Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernal Bandwidth: 1 (Used-specified) using Bartlett kernel Bandwidth: 1 (Used-specified) using Bartlett kernal
Adj. t-Stat Prob.* Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.486418 0.0000 Philli s_:—F’ermn 195.1 statistic -6.463133 0.0000 _Przsi;l:icr‘.?i:‘rﬁrllljzsst Stat\st\:% — :ig:ggg; 0.0000
Test crilical values: 1% level 2627238 Test critical values: 1% level -3.615588 25 lovel A 32089
5% level -1.949856 el petihe 10% level -3.198312
10% level 1511469 eve 5 i
- - ¥ *MackKinnon (1996) one-sided p-values
*MacKinnon (1995} one-sided p-values. Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.052221
- Residual variance (ne correction) 0.059716
Residual variance (no correction) 0.061201 HAC corrected variance (Barlett kernel) 0.064642 HAC corrected variance (Bartlett kernel) 0.054810
HAC corrected variance (Bartlett kernel) 0.066459
- " Phillips-Perron Test Equation
Phillips-Perron Test Equation .
Phillips-Perron Test Equation Dependent Variable: D(DLK) Sthen'Lﬂa\f,%aqbulz;i@m
Dependent Variable: D(DLK) Method: Least Squares Date: 03/25/21 Time: 11:30
Method: Least Squares Date: 03/25/21 Time: 11:30 Sample (adjusted): 1982 2019
Date: 03/25/21 Time: 11:31 Sample (adjusted): 1982 2019 Included observations: 38 after adjustments
Sample (adjusted): 1962 2019 Included observations: 38 after adjustments
Included observations: 38 after adjustments - N N Wariable Coeflicient Std. Error t-Statistic Prob
Variable Coefficient Std. Error t-Statistic Prob
Variable Coefficient Std. Error -Statistic Prob. DLK(-1) -1.899828 0279734  -6791543 0.0000
DLK(-1) -1.843803 0293774 -6.276264 0.0000 c -0.123980 0.082153  -1.508131 0.1402
DLK(-1) 1844277 0203357  -6.286791  0.0000 c 0038536 0040728 0948171 03504 @TREND(19807) 0007927  0.003537 2241411 00314
gy R-squared 0.522493  Mean dependentvar 0.038971 R-squared 0.582431 Mean dependentvar 0.038971
;Rd.sq”ared 0.510618  Mean dependentvar 0.038971 Adjusted R-squared 0.500228 S.D. dependentvar 0358383 Adjusted R-squared 0558570 S.D. dependentvar 0.358323
ljusted R-squared 0510618 3D dependentvar 0.358383 3 " 3 o -
SE of regression 0950710 Akalke Info criterion 0.006822 S.E. of regression 0.251066  Akaike info criterion 0.124990 S.E. ofregression 0.238110  Akaike info criterion 0.043492
S. 4 id 2'325550 .S h iteri 0.140017 Sum sguared resid 2269220 Schwarz criterion 0.211179 Sum squared resid 1984381 Schwarz criterion 0172776
um Squared resi Cnwarz criterion Log likelihood -0.374813  Hannan-Quinn criter 0155655 Log likelihood 2173643 Hannan-Quinn criter. 0.089490
Log likelihood -0.841521 - Hannan-Quinn criter 012255 | sjatistic 3939149 Durbin-Watson stat 1277738 | F-statistic 2440921 Durbin-Watson stat 1429419
Durbin-Watson stat 1.246544 Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
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Mull Hypothesis: DLH has a unit root
Exogenous: None
Bandwidth: 1 (Used-specified) using Bartlett kernel

Mull Hypothesis: DLH has a unit root
Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel

Mull Hypothesis: DLH has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-8tat Prob* Adj. 1-8tat Prob*
Phillips-Permon test statistic _5.966632  0.0000 Phillips-Perron test statistic -8.200917 __ 0.0000 Phillips-Perron test statistic -8.308071 __ 0.0000
Test critical values 1% [evel 2 627738 Testcritical values: 1% level -3.615588 Test critical values 1% level 4219126
5% level -1.040855 5% level -2.941145 5% level -3.533083
10% level -1.611469 10% level -2.609066 10% level -3.198312
= » ) *MacKinnon (1998) one-sided p-values
“MacKinnan (1996) one-sided pvalues MacKinnon (1996) one-sided p-values. U ( ) p
Residual ( o) 0014328 Residual variance (no correction) 0.011938 Residual variance (no correction) 0.0115812
esidual variance (no correction HAC corrected variance (Bartlett kernel) 0.011349
HAC corrected variance (Bartiett kernel 0.011912
HAC corrected variance (Bartlett kernel) 0.015194 { )
Phillips-Perron Test Equation
) ) Phillips-Perron Test Equation .
Phillips-Perron Test Equation Dependent Variable: D{DLH) ﬁefhenddint\fétl%able. D(DLH)
Dependent Variable: D(DLH) Method: Least Squares EJet 003,.295?; gruaresﬂ‘l.w
Method: Least Squares Date: 03126121 Time 1138 S:rsp\e [amustedl?'?gszéu‘lg
Date: 03/25/21 Time: 11:37 Sample (adjusted). 1982 2019 Included unsewallﬁns 38 after adjustments
Sample (adjusted). 1982 2019 Included observations: 38 after adjustments
Included observations: 38 after adjustments - - Variable Coefficient  Std.Error  t-Statistc  Prob
Variable Coefficient Std. Error -Statistic Prob
Variable Coefficient Std. Error 1-Statistic Prob DLH(-1) -1.374544 0185771  -8.2918N11 0.0000
DLH(-1) -1364042 0166192 8207631  0.0000 c 0.018569  0.038693  0.479902  0.5343
DLH(-1) -1205119 0172849  -6.972101  0.0000 c 0056823 0019248 2952146 0.0035 @TREND("19807) 0.001885  0.001656 1138157  0.2628
R-squared 0.567406 Mean dependentvar 0.005650 R-squared 0.651720 Mean dependentvar 0.005650 R-squared 0.664151 Mean dependentvar 0.005650
Adjusted R-squared 0567406 S.0. dependentvar 0.187627 Adjusted R-squared 0642046 5.D. dependentwvar 0.187627 Adjusted R-squared 0.644959 S.0. dependentvar 0.187627
S.E. of regression 0123406  Akaike info criterion 1.320711 S.E. ofregression 0.112256  Akaike info criterion -1.484874 S.E. of regression 0.111798  Akaike info criterion -1.468585
Sum squared resid 0563474  Schwar criterion 1277847 Sum squared resid 0.453651 Schwarz criterion -1.398685 Sum squared resid 0.437460 Schwarz criterion -1.339302
Log likelihood 26.00362  Hannan-Quinn criter _1.305379 Log likelihood 30.21260 Hannan-Quinn criter. -1.454208 Log likelihood 3090312  Hannan-Quinn criter. -1.422587
Durbin-Watson stat 1 FIFTEEE F-statistic 67.36520 Durbin-Watson stat 1.852952 F-statistic 34.60668 Durbin-Watson stat 1.900759
: Probi{F-statistic) 0.000000 Prob(F-statistic) 0.000000

EViews 10 gsby <2 1ar
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Mull Hypothesis: DLGDPH is stationary Mull Hypothesis: DLGDPH is stationary
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 4 (Used-specified) using Bartlett kernel Bandwidth: 4 (Used-specified) using Bartlett kernel
LM-Stat. LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.103343 Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.093926
Asymptotic critical values™: 1% level 0.738000 Asymptatic crifical values™: 1% level 0.216000
5% level 0463000 5% level 0146000
10% level 0.247000 10% level 0.113000
“Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1) Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

. R . Residual variance (no correction) 0.000458
Residual variance (no correction) 0.000459 HAC corrected variance (Bartlett kernel) 0.000978
HAC corrected variance (Bartlett kernel) 0.000992

. KPSS Test Equation
KP3S Test Equation Dependent Variable: DLGDPH
Dependent Variable: DLGDPH Method: Least Squares
Method: Least Squares Date: 04/03/21 Time: 17:29
Drate: 04/03/21 Time: 17:30 Sample (adjusted): 1981 2019
Sample (adjusted): 1981 2019 Included observations: 39 after adjustments
Included observations: 29 after adjustments
“ariable Coeflicient Std. Error t-Statistic Frob.
Variable Coeflicient Std. Error t-Statistic Prob.
< 0.025797 0.007173 3.596436 0.0009
c 0027262 0003474  7.848206  0.0000 @TREND(™19307) 7.33E-05  0.000313  0.234393  0.8160
R-squared 0.000000 Mean dependent var 0.027262 Easq'-{a[je; p g-gg;ggi g%a”dd‘*pegdet’““a’ g-gg:ggg
Adjusted R-squared 0.000000  8.D. dependent var 0021803 | SO on 0021988  Akaike info crterion 4748568
S.E. of regression 0.021693  Akaike info criterion -4.798367 Sun d p id 0017855 Sch iteri 4 GE3058
Sum squared resid 0.017882 Schwarz criterion 4755711 o sauarec resi chwarz criterion -
L likelihood 9'4_ 56815 H Qui it 4-?83052 Log likelihood 9459709 Hannan-Quinn criter. -4 717960
0g ke linoo : annan-tuinn criter. -+ F-statistic 0.054942 Durbin-Watson stat 1.092380
Durbin-VWatson stat 1.090572 Prob(F-statistic) 0.815968
EViews 10 gusby oy 1o U
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Mull Hypothesis: DLG is stationary
Exogenous: Constant
Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel

Mull Hypothesis: DLG is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 3 {(Mewey-West automatic) using Bartlett kernel

LM-Stat. LIM-Stat.

. . L f . o Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.119834
Kmatkow_skl—!:'_hlll_lps—sch*rjmdt—Shlntest statistic 0.361952 Asymptotic critical values= 1% loval 0216000
Asymptotic critical values™: 1% level 0.739000 5o | | 0.146000

59% level 0.463000 e :
. 10% level 0119000
10% level 0.347000
- ——— - - “Kwiatkows ki-Phillips-Schmidt-Shin (1992, Table 1)
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.001979
Residual variance (no correction) 0.002296 HAC corrected variance (Bartlett kernel) 0003464
HAC corrected variance (Bartlett kernel) 0.0057032
KPSS Test Equation
KPSS Test Equation Dependent Variable: DLG
Dependent Variable: DLG Method: Least Squares
Method: Least Squares Date: 03/25/21 Time: 12:36
Date: 03/25/21 Time: 12-35 Sample (adjusted): 1981 2019
Samble tadjustedy: ‘1_‘518‘1 '20_19 Included observations: 39 after adjustments
Included observations. 39 after adjusiments variable Coeficient  Std. Error  t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob. o 0.001327 0014913 0083955 0.9295
@TREMND(19807) 0.001581 0.000850 2433048 0.0199
C 0.032947 0.007772 4238973 0.0001
R-squared 0137925 Mean dependent var 0.032947
R-squared 0.000000 Mean dependent var 0.032947 Adjusted R-squared 0114626 S.D. dependentvar 0.0485328
Adjusted R-sguared 0.000000 S.0D. dependent var 0.048538 S.E. of regression 0.045572 Akaike info criterion -3.2847586
S.E. ofregression 0.048538 Akaike info criterion -3.187625 Sum squared resid 0077178 Schwarz criterion -3.199445
Sum squared resid 0.089526 Schwarz criterion -3.1449569 Log likelihood 66.05274  Hannan-Quinn criter. -3.254147
Log likelihood £3.15868 Hannan-Quinn criter. -3.172320 F-statistic 5919713 Durbin-Watson stat 1.091361
Durbin-Watson stat 0.938945 Prob(F-statistic) 0.019924
EViews 10 gsby <2 1aor L
o . . bt Py A . an £ 154 . b4
Mull Hypothesis: DLK is stationary Mull Hypothesis: DLK is stationary
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Mewey-West automatic) using Bartlett kerneal Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
LM-Stat LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.407994 Kwiatkowski-Philips—Schmidi-Shin test statistic 0111087
‘Asymptotic critical values™ 12 |evel 0.729000 Asymptotic critical values™: 1% level 0.2416000
5% level 0.462000 5% level 0146000
10% level 0 347000 10% level 0119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1) “Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

- - - Residual variance (no correction) 0.066037
Residual variance (no correction} 0.071624 HAC corrected variance (Bartlett kernel) 0.044609
HAC corrected variance (Bartlett kernel) 0.055761

KPSS Test Equation
KPZ5 Test Equation Dependent WVariable: DLK
Dependent Variable: DLK Method: Least Squares
Method: Least Squares Date: 03/25/21 Time: 12:28
Date: 02/25/21 Time: 12:38 Sample (adjusted). 1981 2018
Sample (adjusted): 1981 2019 Included observations: 39 after adjustments
Included observations: 39 after adjustments
Wariable Coeflicient Sid. Error t-Statistic Frob.
Wariable Coefficient Std. Error t-Statistic Prob.
c -0.095754 0.086145 -1.111549 0.2735
c 0.037074 0.042415 0.853938 0.2085 @TREMND(19807) 0006641 0.0032754 1.769284 0.0851
0000000 Wewn dependenivar  orora | Radbred | 0070005 Meamgependeniver 0037ors
'gdé“Stfe‘j R-squared g 223322 ikD.kde.pef”de_Ft‘_‘ar g g;;;g? SE. ofregression 0.263831 Akaike info criterion 0222003
-E. ofregression - Akalke Info criterion - Sum squared resid 2575449 Schwarz criterion 0.308214
Sum squared resid 2.793343  Schwarz eriterion. 0.295492 Log likelihood -2.346615  Hannan-Quinn criter. 0.253512
Log likelinood -3.930314 Hannan-Quinn criter. 0.268141 F-statistic 3130364 Durbin-Watson stat 1.860622
Durbin-Watson stat 1.721927 Prob(F-statistic) 0.085089
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Mull Hypothesis: DLH is stationary
Exogenous: Constant
Bandwidth: 0 (Mewey-West automatic) using Bartlett kernel

Mull Hypothesis: DLH is stationary
Exogenous: Constant, Linear Trend
Bandwidth: O (Mewey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0163498
Asymptotic critical values®*: 1% level 0.738000
5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.013198
HAC corrected variance (Bartlett kernel) 0.013198

LM-Stat.
Kwiatkowski-Phillips-Schmidit-Shin test statistic 0.104495
Asymptotic critical values™*: 1% level 0216000
5% level 0.145000
10% level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0012829
HAC corrected variance (Bartlett kernel) 0.012929

KPSS Test Equation

Dependent Variable: DLH

Method: Least Squares

Date: 03/25/21 Time: 12:40

Sample (adjusted): 1981 2019

Included observations: 39 after adjustments

KP33 Test Equation

Cependent Variable: DLH

Method: Least Sguares

Date: 03/25/21 Time: 12:39

Sample (adjusted): 1981 2019

Included observations: 29 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

cC 0.043797 0.018636 2350100 0.0241
R-squared 0.000000 Mean dependentwvar 0.043797
Adjusted R-squared 0.000000 S.D. dependentwvar 0116382
S.E. ofregression 0116382 Akaike info criterion -1.438563
Sum squared resid 0.514705 Schwarz criterion -1.395908
Log likelihood 29.05198 Hannan-CQuinn criter. -1.423259

Durbin-Watson stat 2533022

Variable Coeflicient Std. Error t-Statistic Prob.
C 0014666 0.038117 0.384754 07026
@TREMND(19807) 0.001457 0.001681 0.876960 0.3862
R-squared 0.020362 Mean dependentwar 0.043797
Adjusted R-squared -0.006115 S.D. dependentwvar 0.116382
S.E. of regression 01167358 Akaike info criterion -1.407853
Sum squared resid 0.504225 Schwarz criterion -1.322543
Log likelihood 29.45374 Hannan-Quinn criter. -1.377245
F-statistic 0769059 Durbin-Watson stat 2.584591
Prob(F-statistic) 0.386167

EViews 10 gsby <2 1ar
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VAR Lag Order Selection Criteria
Endogenous variables: LGDP LG LK LH
Exogenous variables: C

Date: 03/26/21 Time: 22:35

Sample: 1980 2019

Included observations: 37

Lag LogL LR

FPE AlC SC HQ

45.23790 NA

2104212 2857224
224 8878 21.89544
2417138 21.82829

d d — o

1.26e-06
401e-107
4.50e-10
4.69e-10

-2.229076  -2.054923  -2167679
-10.29204* -9.422269* -0.936050"
-10.21015  -8.642771 -9.657576
-10.25480 -7.990806 -9.456635

EViews 10 @Uﬁ Ol 2 :c‘rjl\
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ARDL Long Run Form and Bounds Test
Dependent Wariable: DMLGDPH)

Selected Model: ARDL{Z, 2, 1, 1)

Case 2. Restricted Constant and Mo Trend
Crate: 04/032/21 Time: 17:40

Sample: 1980 2019

Included cbservations: 37

Conditional Error Correction Regression

Wariable Coefficient Std. Error t-Statistic Prokb.
c 21. 723248 5.383024 2. 403321 00022
LEDPH-1) 0.509980 0186709 2731413 00112
LG(-1) 0. 494547 0. 247487 1.995280 00562
LKI({-1) 0433492 0. 170299 2. 545484 00172
LH{-1) 1. 220065 0. 4290321 2867074 O.00s1
DHLGDPH{-13) 0.249254 01654326 1.506651 0. 1440
DL G) 1. 702491 0. 4T4546 2587618 00014
DL G-1)) 0.323142 0. 426437 07577 r3 0. 4554
DL GS-2)) 11495568 0. 4013227 2. 864417 00082
[T ] 0.258275 0.069914 32.694199 00010
DLH» 2.AT3211 0.999301 217325843 0.00328

* p—value incompatible with t-Bounds distribution.
Levels Equation
Case 2 Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Frob.
L= 0.9697328 0.424905 2282248 0.0309
LK o.as50018 0.387552 2. 193299 00374
LH 2.411984 0.558706 4. 2317087 0.0002
c 42 59569 6. 377886 G.678810 00000

EC =LGDOPH - (0.9897*LG + 0.8500%LK + 2. 4120LH +42 5967 )

EViews 10 qsby <2 1ar L
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BEBreusch-Sodirey Serial Correlatiomn LM T=st:

F-statistic o 555240 Prob. FO2 2a)
DOEsTR-sguars o A.SE5TF241 Frokz. Thi-SguarsC.=2h

Te=t Eqguation:

Cependent Wariable: RE=SI

fMethod: AR

Date: O450 3021 Tirme: 1sS:16

Sample: 1933= 20193

Imncluded observations: 37

FPresampls miissimng valus lagged residuals Sset o =erc.

wWariable Coefficiemnt Std. Error —Statistic Prokk
LSRR HO-1) O O F7FaAszE O Z2as>2a= O 18508732 O 27325
=P H-—=% D O9Q==219 O 25S5S=2=23 O =251=41 O F=25a
LS O 1582706 O S515156 O 315838 O 7549
LS C—1)» O OO FEG 14 O . &691936 O o1 10032 O . 9913=2
L S22 O OSFOTF= O SSE=Zs50 O 1=1057F [m =4 = =2=1
L S—3)p o 168537 O 439329 O 383623 [ g w B
| . O OO0 E 0 O OF2a6s2 OO0 3247F O 9950
L =(—1% D OoOZ2151& (o iy W O 1=2FFa4= [ e =
LH O 186714 1 O=2Z2E885 O 120822 O . =s520
LH{-—1}» O OoOF7Fsa1 1 O1T 1159 O O7F&e 725 O . 9z9a95
A SSSSA0 S.E2S1053 O SSS17Te O SsS=9
RESIC» -1} O 1242915 O 254045 O 406437 O . &s=ss30
RESICD -—2) O 22525465 O 2983276 O ss52115 O 2026
R-sguared O O42506E 1 Meanmn dependaent var —G S82E-15
Aadjiusted R-—=sqguared R B e e Nw = S D dependaent wvar O OF 15329
S.E. of regression O OoOsSSsS=Z0 Akaikes INTo critericnm — 1. 807252
Surm sguared resid O 17593 Schwwar=z criteriaon -1 . 241963
Log likelihood =T B Ry g = | Hamnmanmn—uaimnm criter. —1 &S00S
F-stati=tic L I w = e A Duroimn-wYwatsonmn =tat Z. 1TSS FADg

Prob(F-—=statistic) O 999933

EViews 10 @Uﬁ Ol 2 :84’\“
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Heteroskedasticity Test: ARCH

F-statistic 0.020487 Prob. F(1,24) 0.8524
Obs*R-squared 0.032251 Prob. Chi-Square(1) 0.8575
Test Equation:
Dependaent Wariable: RESIDMZ2
Method: Least Squares
Drate: 04/03/21 Time: 18232
Sample (adjusted): 1984 2019
Included observations: 26 after adjustments
YVariable Coefficient Std. Error t-Statistic Prob.
c 0004816 0.002247 2 142166 00293

RESIDNZ2(-1) 0.029993 0171776 0174604 0.8524
R-squared 0000296 Mean dependent var 0.004969
Adjusted R-squared -0.0z223490 =.0. dependent var 0012229
S.E. of regression 0.012412 Akaike info criterion -5.886405
Sum squared resid 0.005238 Schwarz criteriaon -5 798431
Log likelinood 107 9553 Hannan-Qiuinn criter. -5.855700
F-statistic 0020487 Durbin-Watson stat 1.990754
Prob(F-statistic) 0.862426

EViews 10 @Bﬁ Slr 2 :3}\
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Dependent Variable: LGDPH

Method: Panel EGLS {Cross-section random effects)
Date: 0127/21 Time: 15:16

Sample: 1980 2019

Periods included: 40

Cross-sections included: 5

Total panel (balanced) observations: 200

Swamy and Arora esfimator of companent variances

Dependent Variable: LGDPH
Method: Panel Least Squares
Date: 01727121 Time: 15:15
Sample: 1980 2019

Periods included: 40
Cross-sections included: 5

Total panel (balanced) abservations: 200

Dependent Variable: LGDPH
Wethod: Panel Least Squares
Date: 0127121 Time: 15:14
Sample: 19802019

Periods included: 40
(Cross-sections included: 5

Variable Coefficient ~ Std. Emor  t-Statistic  Prob. Tnta\pane\ (ba\anced) observations: 200
K 0746223 007490 2816876 00000 Variable Coeficient ~ Std. Emor ~ +-Statistic ~ Prob.
H 0206102 DONEN  TT2TES 00000 ; N St
s o doce e oo K VG LG B 000 Vanghle ~ Coeficient  Std Enor  +Stafistic ~ Prob.
° - : LH 0306607 003956 7731576  0.0000
— 16 QUM 00000 B3GR 0009 LK DIGr9fz  ODABAU 1506602 0000
SO R C B625630 0207045 052653 00000 tg gégig;ﬁ ggggg?g ?56;2?33 ggggg
Cross- d 0257851 DEOTS : ’ ; :
i Vs 0 EfetsSpecicaton C BT R 115055 0000
Weoptes Seotes Cross-seconfied (dumm vrebes) Rosquared 019678 Vemndependentvar 0352476
R-squared 0884938  Mean dependent 0642071 i X
Adiq;zﬁrm-squared 0883177 sﬁndeiziz:nlvfrr 03mes7 | Resquared 0956786 Mean dependentvar  8.352476 Adused R squred 0816810 S.D.depende_mvar 0609
SEdiegessin 080 Sumsquedisd 32906 | AfusedRsquaed 09578 SD.dependenvar  0Glgyg | SEofregesson 0K Adewfyorienon 0166309
;};?E;amm g%ﬁéggﬁ DubmWatsonsiat 02495 | SF ffreression 0425734 Akaleinfociteron 1270116 | Sumsquaredresd 1328765 Schwarz citenion 023236t
- Sumsquaredresid 3035341 Schwarzcrterion 1138184 | Log lkeihood 1263046 Harman-Quin crter.  0.193090
Unweighted Siatistics knghke\\hnnd éggggg@ Eangan\-/eumﬂter [1) S;@Z?g F-statstc 267806 DubinWaisonstat 0163962
-statistic | urbin-Watson stat Prob{F-statsc) 0000000
R-squared 0433015 Mean depend 8.352478 4
Susr'nllguaredresid BN Dubnemes oo | ProbFtasic) 0.000000

EViews 10 oty olr 2 jaall
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Panel unit root test: Summary

Series: LGDPH

Date: 01/28/21 Time: 16:12

Sample: 1980 2019

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

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

Cross-

Method Statistic  Prob.** sections  Qbs

Panel unit root test: Summary

Series: D(LGDPH)

Date: 01/28/21 Time: 16:14

Sample: 1980 2019

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

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

Cross-

Method Statistic _Prob.™ sections _ Obs

Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 306909 09989 5 190
Breitung t-stat 290939  0.9982 5 185

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat  2.28431  0.9888 5 190
ADF - Fisher Chi-square 356996 09647 5 180
PP - Fisher Chi-square 11.3110  0.3338 5 195

Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 433026 0.0000 ] 185
Breitung t-stat 222003 0.0132 5 180

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -4.66507  0.0000 5 185
ADF - Fisher Chi-square 394350 0.0000 ] 185
PP - Fisher Chi-square 126179 0.0000 5 190

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

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

Series: LG

Date: 01/28/21 Time: 16:00

Sample: 1980 2019

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

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

Panel unit root test Summary

Series: DLG)

Date: 01/28/21 Time: 16:01

Sample: 1980 2019

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

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

Cross-

Method Statistic  Prob™ sections  Obs

Cross-
Method Statistic  Prob.™ sections  Obs

Null: Unit root (assumes commaon unit root process)
Levin, Lin & Chut* 090400 01830 5 190
Breitung t-stat 066549 0.7471 5 185

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat  0.04124  0.5164 5 190
ADF - Fisher Chi-square 839610 05902 5 190
PP - Fisher Chi-square 584668 08280 5 195

Null Unit root (assumes common unit root process)

Levin, Lin & Chu t* 47921300000 5 185
Brettung t-stat -389215 00000 & 180

Null- Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -4 25468 00000 5 185
ADF - Fisher Chi-square }6202 00001 5 185
PP - Fisher Chi-square 121754 00000 5 190

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

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

Series: LK

Date: 01/28/21 Time: 16:06

Sample: 1980 2019

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

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

Panel unit root test: Summary

Series: D(LK)

Date: 01/28/21 Time: 16:07

Sample: 1980 2019

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

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

Cross-

Method Statistic  Prob.™ sections  Obs

Null- Unit root (assumes common unit root process)
Levin, Lin & Chu t* 052250 03001 5 190
Breitung {-stat 043345 06677 5 185

Null: Unit root (assumes individual unit root process)

Im, Pesaran and ShinW-stat -0.20880 0.4173 5 190
ADF - Fisher Chi-square 914086  0.5188 5 190
PP - Fisher Chi-square 702791 07228 5 195

Cross-

Method Statistic  Prob™ sections  Obs
Null: Unit root (assumes commaon unit root process)

Levin, Lin & Chut® 143161 00000 5 185
Breitung t-stat 547471 00000 5 180
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -771199 00000 5 185
ADF - Fisher Chi-square 701428 00000 5 185
PP - Fisher Chi-square 56333 00000 5 190

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

* Probabilties for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normalty.
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Panel unit roat test: Summary

Series: LH

Date: 01/28/21 Time: 16:03

Sample: 1980 2019

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

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

Cross-
Method Statistic _Prob.™ sections Qb
Null: Unit root (assumes common unit raot process)
Levin, Lin & Chu t* 370537 09999 5 190
Breitung t-stat 057162 07182 5 185

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.39417 03467 & 190
ADF - Fisher Chi-square 101936 0427 & 190
PP - Fisher Chi-square 440506 00000 5 195

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

Panel unit root test: Summary

Series: D(LH)

Date: 01/28/21 Time: 16:04

Sample: 1980 2019

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

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

Cross-
Method Stafisic Prob.™ sections  Obs
Null- Unit roct (assumes common unit root process)
Levin, Lin & Chu t* 263265 00042 5 185
Breitung t-stat 520042 00000 5 180

Null- Unit roct (assumes individual unit root process)

Im, Pesaranand Shin W-stat -5.08907 00000 5 185
ADF - Fisher Chi-square 42504400000 5 185
PP - Fisher Chi-square 931540 00000 5 190

** Probabilties for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normalty.
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FPedroni Residual Contegration Test

Senes: LGDPH LGDFPH1 LH LK LG

Date: O1/28521 Time: 16:16

Sample: 1980 2019

Included observations: 200

Cross-sections included: 5

MNull Hypothesis: Mo cointegration

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

MNewey-WWVest automatic bandwidith selection and Bartlett kermnel

Altermnative hypothesis: common AR coefs. (within-dimension)
Wiveighted

Statistic Prob._ Statistic Prob.
Panel v Statistic 1.398974 o 0809 D G266 T3 0. 7346
Panel rho-Statistic -3 571338 o002 -4 441301 elelalel
Panel PP-Statistic -8 241031 O_CooD -11._09581 O Qoo
Panel ADF - Statistic -2 945863 o_C016 -3 9494228 aelalalal

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

Statistic FProb._
Group rho-Statistic -2 988342 0 T T [
Group PP-Statistic -11._F2430 e latatelel
Group ADF-Statistic -3 410221 o003
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L'impact de la rationalisation des dépenses publiques sur la
croissance économique par rapport a certains pays en
développement: étude économétrique

Résumeé: L’objectif de cette thése est d’évaluer 1'impact des dépenses publiques
sur la croissance économique en Algérie et dans certains pays en développement
depuis 1980 j’usqu’a 2019. En utilisant deux modéles économétrique qui visent
le caractere dynamique des dépenses publiques et de la croissance économique
dans les pays étudiés.

Les résultats de notre études suggerent que le stock de capital physique, et le
capital humain ont un impact positif sur la croissance économique au cours de la

période 1980-2019, tandis que I'impact des dépenses publiques a éte négatif sur

le PIB par habitant dans les pays étudiés.
Mots Clés: Dépenses publiques, Croissance €économique, pays en
développement, modéle de Panel.

The impact of the rationalization of public expenditure on
economic growth compared to certain developing countries: an
econometric study

Abstract: The objective of this thesis is to assess the impact of public
expenditure on economic growth in Algeria and in certain developing countries
since 1980 until 2019. Using two econometric models which aim to either the
dynamic character of public spending and economic growth in the countries
studied.

The results of our studies suggest that the stock of physical capital, and
human capital have a positive impact on economic growth during the period
1980-2019, while the impact of public spending has been negative on GDP per
capita in the countries studied.

Key Words: Public expenditure, Economic growth, developing countries, panel
model.




