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Abstract:

This thesis aims to study the reality of investment in the higher education and
scientific research sector and its effectiveness in achieving the objectives of economic
development in Algeria by studying the impact of spending on higher education on
economic growth, as well as studying the impact of investment in higher education,
expressed in higher education enrollment rates on HDI values. This is for the period
(2015-1990). To achieve this goal, VAR models were used, with a series of standard
tests to ensure the reliability of the results.

The results showed that Algeria’s higher education and scientific research sector
has benefited from absolute attention over the past years by initiating the provision of
priorities of great importance in this sector. which emerged through the development
and expansion in terms of financial, material and human, but this expansion was only
guantitative expansion, did not take into account the standards of efficiency, and did
not achieve the purpose required of it. Making it unable to achieve the desired
development. This was confirmed by the standard study which showed that there was
no correlation between expenditure on higher education and economic growth on the
one hand, and the absence of the significant relationship between higher education
enrollment rates and HDI values during the period of study.

Keywords: high education, efficiency, investment, economic growth, human
development, VAR models.
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Résumé:

Cette thése vise a dresser 1’état des licux de I’investissement dans le secteur de
I'enseignement supérieur et de la recherche scientifique et son efficacité pour atteindre les
objectifs de développement économique en Algérie a travers ,1I’étude de I'impact des dépenses
de I'enseignement supérieur sur la croissance économique, et I'impact des dépenses de
I'enseignement supérieur -exprimés en taux de scolarisation dans I'enseignement supérieur-
sur les valeurs de 1’indice de développement humain (IDH) au cours de la période allant de
2000 au 2015. Pour réaliser cette étude, des modeles VAR ont été utilisés tout en respectant
une série de tests standard afin de garantir la fiabilité des résultats.

Les résultats ont montré qu’en Algérie, le secteur de l'enseignement supérieur et de la
recherche scientifique avait bénéficié d'une attention absolue au cours des dernieres années
traduite par une expansion en termes de ressources financieres, matérielles et humaines, or,
ce n'était qu'une expansion quantitative qui n’a pas pris en compte les criteres d'efficacité et
qui n'a pas pu atteindre son l'objectif escompté , ceci est veérifié par I'étude économétrique,
qui a révelé d’une part ,I’absence de corrélation entre les dépenses de I'enseignement
supérieur et la croissance économique, et d’autre part, l'absence de relation significative entre
les taux de scolarisation dans I'enseignement supérieur et les valeurs de I'lDH .

Mots-clés: enseignement supérieur , efficacité, investissement, croissance économique,
développement humain, modéles VAR
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- MESRS, Annuaire statistique N38, Année universitaire 2008-2009, p13. p19.

- MESRS, Annuaire statistique N40, Année universitaire 2010-2011, p13. p19.

- MESRS, Annuaire statistique N42, Année universitaire 2012-2013, p13. p19.
- MESRS, Annuaire statistique N44, Année universitaire 2014-2015, p13. p19.
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19,31 1034313 | 199767 | 2010-2009 11,64 339518 39521 | 1998-1997

22,89 1077945 | 246743 | 2011-2010 11,95 372 647 44531 | 1999-1998

21,45 1090592 | 233879 | 2012-2011 12,94 407995 | 52804 | 2000-1999
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- MESRS, Annuaire statistique N38, Année universitaire 2008-2009, p16.
- MESRS, Annuaire statistique N40, Année universitaire 2010-2011, p16.
- MESRS, Annuaire statistique N42, Année universitaire 2012-2013, p16.
- MESRS, Annuaire statistique N44, Année universitaire 2014-2015, p16.
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-MESRS, Annuaire statistique N38, Année universitaire 2008-2009, p22,

-MESRS, Annuaire statistique N44, Année universitaire 2014-2015, p22.
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e ONS, Annuaire statistique de I’Algérie, résultats 2004-2006, N°24 édition2008, pp78-80.

e ONS, Annuaire statistique de I’Algérie, résultats 2005-2007, N°25 édition2009, pp78-80.

o ONS, Activite, Emploi et Chomage Au 4eme trimestre, N°592 N°651,N°653,N°683,N°726,
édition 2011,2012,2013,2014,2015 PP6-7.
i Loy (3 Aol et o)) (3 Al SVane OF g2 L Jgdd) 0 s>l S Lo
AV by (I feadl) 3 sl @ g aslas) ol bl oSe ey (pedadl L)
o 3 12 Joles gy o) as e 151%010.7 g2 s gy cpmald) o clalad) ds OF
962.3; i Gy asdl) edd D) 2 o el 90125505 iy nodadll b Cplalall B O

ol Goer oy Ly L1 el ol oy 381531 e Je uSh Lo s
G Jorl Sy Dt o IS ez alad I3 Jaal) B Lpdom (gl VDY 0ds 0]
High- )W) ol 93 S Ll ad bl 065 ;-1 10 (20,20 slasl) dpudd sLasY )
Coladl o @Al s olebiall ¢ Jo QU el ey skilledworkers
Wyog Lt 2 ololast! e )l il by ol ¢ Lol ¢ Slaglall Lo
o 5SS 3 Jleall langl) Loy & WA SN 05T AT il e L (aRedY) 5 2mn)

o S Ol pail) L]

186



AP G ool Coudly Jl el 2319

S fuadl)

Jordl Gy Slrlmg d ) Slylght 315 ads —2-2
crbalal) o) byl G ds Ll dmyd e (el fenl) Rakiie s s B5e i
el Ol 2 Raclll pde Sl ST 0L Jae e clblall Badad) SLszd) e Bl
Sl O Baclgll pde B> B9y (spllly W) el g e 55550 fadll Gg Dby
Bagandly pang A o IS Sbsedl Bk QW) ol ot o fadl) B DLy wlal

sl oally ool e JST 3 W pabeal] Bl Laliasl iaclsll ps a1l ey ¢ i

5 s LU
el e 3 o) Bgw Olrlily adad) b2 Gy 3191 ade pige 1(17-3)Jgur
LAY
dpald! dl> L gl L ERNER (PP dd FPRY]

8.8 3.3 3.1 2011 Ak

11.2 31.5 15 2010 o)

14.7 14.5 3.3 2011 s

10. 3 13.7 6.5 2011 Y

0.4 2.1 4.5 2008 ke

24.2 10. 6 19.1 2009 3 gnudl

14 5.7 13.1 2011 s

2014 adpudt Leadl aalaie sl

5 OIS o el O UL o) aylidl ol Sl gs 315 ) LsT (Bl 13 (3

Bl Ol @ 2ol (JlesW) AU Slgan o wal (e ST ey abeladl e
) sda ey W SCaly cdawsdl (20 i g el

187



A G ol Condly Wl adadl 2B S st

pll Ly Wle oylasly Joall 8 8ylght Ggrmmse J) Syl @1 O dns 1(15-3) S
O\sfﬁ\ A

2006 55 - 30 Tazdl 25
31
2006 3 41 33
36
2007 sl 37
38

(il T g 14
o 24
AL 255
27
il Al G Al L 35,7

Source:Jaramillo et Thomas Mélonio, op.cit. , p5

o e L) 22200 )by 1) (3 sl am gl 0Lty gilanl e el OLT 04 Yy
¢ aseill Lafladl e (bl s lag dlall ol )aesldl ol slay Lad Loyl
sl Obalaly 2l ¢ adelidly aaledl el ¢ Laall OG 3 sllally 217 Y) ol )Ll

Jo¥1 80l Jealt Jog cnaladt Y1 g Blla)) 558 ~3-2

Gy Sllbame wo B e ool plladl 505 pae o VAW Bl Sl sgl
conalad) blogl 3 Wladi 578 Sy et 12 o o)l el (6T oY1 algh ol 556 ¢ Lol
bl b6 8l s o il aisllall S 5 e kel pla) s S S s
Ses¥l 0sg A fad e (ol pladl) slhy Jo (AL sy Cnaladl o8 LIS S
28 Ll & Jeadl ol ccnlble gl oY1 pilead Oy 5 plll pladll & e 0 Jo Jganl!
Ly o Ll NER

268 0 2015 (b sl (ol ailh Gpio 2015 aosll el bVl e (g5 Ty g al) aidl Gais!

188



AP G okl Codly Ll g dadl 281 cdu) fadll

A G oslgadl Ja- Jlawdl 555 1glai:(18-3 ) Jour

Djae 46 524 e ST | ,e823-12 sl e Syl
_ 45,1 19,3 35,6 2010
0,7 38,3 17,8 43,3 2011
0,6 34,3 21,0 44,1 2012
1,0 31,1 17,4 50,5 2013
2,0 39,9 21,4 36,8 2014
1,2 43,0 23,7 32,2 2015

obilaxW bl Olpl Slilas] e slazeVL 2L slae): bl
Oly el oyl 355 5oty Joall e cplblall a0 %650 a ST OF LoaSls Jgadd s
S s e dlslall sl eda L (Les 24) o) oyl 85 s sl b el e ST
lolaBVl jgas bSas B ¢ Jadl) Blonl lllates woladl Sl 2 G Bnslll s Wi g WS Lo

350 Lgne ST 20 ol Bl OF go5 Lapss Uy OF LS 337 Jue 0 157 o0

NS 8 ea —4-2
Shlebly pedadl plladl Lgmis gl ShL) G S 2l g (S Sy 3 mdl WS
A ) ks bl s 1 Ll (593 an LUT x5 3 L1 ) Gad) 3 Jeald 251l
QW el el (59 Gl S (3 edd) Blsnl oty wdle Tl 01l (3 aedly (Ladl
Gralall lgadl @ Dladl Vs 51 3 polall ol (693 Oodr 3 Al NV ure 5l 3)
) abalal Al (3 Lol ed ate 3l Wb sz ST e Jgiall 3en 130 055 1Sy (22Y)

2 e bylekzal e 503l 3 b
(ol s cnlble MT 09t plll SIS Gloeal Glagal Jo gl e (ol u)

BLoYL ¢ psladly Basd) myylicng webadl Adasl o B3 VY OGSy (ob janasidl (ool 5l Canog

e ) oot Sy cosd) Leton 1 ASS Wl (3 (gl sgum 3y5lnil) Bl AT o8 )

271 P ch-}’ u.,_é.}]
86 o 2014 Gald cagall Jgl el ciasdlly il ol el asl) S mgl) oY) a0

189



AP G okl Codly Ll g dadl 281 cdu) fadll

inl) mn o5 ] ciygaVly cpadly Sl g iSOV 1 (3 Aoty ccolaaldly olal) o) sl
ol e )i ) Sl STy SIS sl (3 Bate by e U (Ll ol
O L dm O sie psaz 0 04,5 Jole b6l € 2013 e 2l 1716202 (o i
O sae gt o %3,5 5 %3,3 Jsle Lo sl ¢ 1990 @z 921909 4 2000 e 1039439
A oy sy (Wlasly Wl € Lads Lo ¥ cbgsl 3 pate %686 o 8T amlsr ! it e
Geaitlly (63LaBY Oglad) Aadase (3 cLae) OIlg S o A a5l 2k, Wl aslad) oLa))
Bl Slalewr Aagla) il bl LUT o 13l (3 Lala 155 cund g cgaliaiV) O 3
& o ey el ol o8 g ) cbgygY A e Bandl 305 wne 3 Y1 WL
Ad 35UsY) bl b i lelgn] el w3 F Bamdl e ddly L Ly (JaY) el

2 L}j)fﬁ\ J,UJ\ B L]

A Sl (93 el Sllaizal (] el (3L Oglad dedaie O w5l (3

Bl foall Bmd o odBY) A AT (b S gl BT g S Ylg 2l e L8505 e
syl e o S & 0T L kel Boeal) ¢ el pollad (3 Lolod &8 5 59y e
bl e 5Ll g Sl S i i cale M) Joll 3 i) JW ) gpilly el
o op 20061992 srall I3 it Ul i o oz oolsly (5 ) Leg 2dby cpib
10000 oo ST amaly ¢ 1 (3 055858 %43.3 i ddaias Oy 52 Lb 10860 s> 14
orleel) ) saddt a3l e 3 A Jole G Lt Slolass ¥l w3 oo
Vb Sl Bl doe Bzl G ol cdidzal LS 71500 d) Wl olslesd) Lol
ey 2014 2 35 (b 3000 gz oo ccssidl Ul Jbls (S sl 18000 oo i
SV il Iglomen oy L 3 gJoll LY s i) (i Al el gyl 1 Lo
¢ Al byl ol e GOV b §gat a0 %25 s L o 13500 )

52 5 2015 mell sl aolaidly 15KaY1 (Gpnin gy aiain 3 Goeilly maidlly 3281 2015 ol sl 321 55!
15 5 (655 Go o call adgl) S mell uliY 307

190



AP G okl Codly Ll g dadl 281 cdu) fadll

ols 3y Ledlsd) e %715 %115 4 sy coall baday coliadl Com n dg)abl ol edis
Ssims o Y005 wgir o oSl b 21279 Ll adlll sie wliles Y o dild)
ekl 3 %067 13 o) st Slaasdl p dsgest o Ossign (DactD) sl )
Beorsl oS palall (3 %35.8 ¢ a¥ly il (3 %627.2 ¢ aalasYl aglell (3 % 15.5 ¢ 3550
W 3o oo Bpal) O o 25U B30 (3 S5 3B (300 s Ll (3 %0148 5 astdl)s
A oI 22456 5 w8 250 2010 2 i ol 0f dw 2 35199 ikl day el

) e I 41532, 428000 wasis iy @) B3saly il IS

rod oo i Lgdaa (3,2 Lkl 1L 3w G e el OV od 1A Vst 0)
o W93 148 Lol 0 137 asll ot 3 collehl o3 Jo Bladl o sl Joull ST
3.6 iad Al o3 3 opal) o b ila 2.1 5 wned oy 256 2014-2013 wlilax
s a5l of SUL s L e 1335 54 (ol iy it (2.3 dagd) e oy
gl o5 17 (541 s @ el (o3 T e Dl (633 aliy 11) tim (B 75 1 oy wred
(bl syl Tl o 3
A G okl Sl 8eliSy Al 1 Ul Clal

JS" e o) ) Sl s (el Z oY) dhnad &) Wd) oo e
Dl S O Y e OF sl sl slasl tse ks ey (rY) 455y ey oo
S g3l Y e kel Eoly L) adadl

AP QY LS ey o ool i LSl -1
Bl S plinag ey s 25 1887 Y 8305l gl OF i L) n i)l iy

o ool Gl B ly Al OLE b 8 (glatial b ol L) bsd sleh pé

2016 (15 ¢ 2 ale @l i dralr il slasVlale sl e led) by 20540 Il s Ol iabl sl!
. 275

278 o i

70 o 2015 el adgall maladly 11KaV1 Bpine Gy ilain 3 Geitly mgidly 30bl 12015 ol gl 30d1 050

104 0 655 G o 2014 2l ol 83,2l 35 asSa T sl o Ao g SV Boutl) (81 e

191



AP G okl Codly Ll g dadl 281 cdu) fadll

are ol T ) oty mead) Slrlam) by wasggary (iUl SGT angiy colos 302 ailial
pluY) o plaza¥) 093 il ool LS chasdl) LLiab Rads o Mo (g o) IS8l &g

) et bkl e Sl SSaY

O ad o cilayly g8 I o A (3 alal WY e gy o Cin ik ST
Fealal) G2 Bdas o 858 A daid etz mo 0 Ble I Slsjly e xS Al
o Dbl s pde el S8 Be gy e Cane ] BLOYL SIS Juy ¢ sledly
PRy il el 3 S 3 deliall dlaally oda)l Gl ol 2

J638.25 Y2 lalgll (3 2 ST ISCE5 gl e OF 05 cobsl Jgtanld L5301 36l 20
Sl Jo 558 Ry deas ) ALl B frd ls)lgll 0 D026.75 dxal) Caos el Lels
SO0 s L Slsly dla 0 %65 L daex2 Sls sl oda (K25 o ¢ shadly oo
S5 07 G slgall ha ukd L ¢ pghadly dadall S o sz gl leliall degi e 1S Gl
sd bl sLaBW Caead (54T By pshaty 25U Sllae (3 L O
(2015-2005)554 5131 & sy Q) o 3ygradl adod) dPluns dmnd 1(19-3)J gt

%: 84>l

Slgag pl> dge o) ck.d LYl cL.e LIS 2l | by O gind)
dnnzs Chai | (Sl (Sl Wie pb
23.7 39.9 15.3 17.6 1 2005
27 40.1 14 17.7 1.1 2006
30.5 36.8 13.6 17.9 1.2 2007
29 38.8 11 19.7 1.5 2008
29 43 11.8 14.9 1.4 2009
28.4 43 4 10.8 15 2.4 2010
26.3 39.2 11 20.8 2.5 2011
248 355 12.1 17.9 9.8 2012
24 371 13.6 17.4 8 2013
25 33 18 19 5 2014
26 34 17 18 5 2015
26.7 38.25 13.47 18.08 3.53 Lol Jaald

oW abdl Olpdll Slilax] e slaeVU @=Ll slas) @ el

192



AP G okl Codly Ll g dadl 281 cdu) fadll

anaile o S b b oSen eVl 3 S e alal) iy okl 35300 O]
rloall Blaall Ll pdeg iralal) Sgmd) Boo g Loy A O 3] ¢ Slonzing ahes pn S o055
arlsS o ez ) el ) JA i s S (3 el i de g e Ll ST 5
@ dmnall bl (lams sl Co (J e D kg 6 LSl e ol Blil] ey L
(i) Y ades Jlat @ (25 09 Cobadlly meandly CSH Slles e dlde e s
iglaSyidl wleluall cdb as (Ll Lo salineVly apadl bl Olagal s 5,56 46 S
Jb & g oo S el @ 1ol s e SIS G Bed (JSST eliall plladll e e
Shldl Aol FaneSdl (SIS (gE) pshadly L pSAL das M olebiall Oléy i
2ol Wl e Aol Dol A OF ] ol Bolinall Slebam Y1 8,55 5o LS Lajéy
@3LaV) Laadl jezul gn 1 2009 i BV o § (3 %048 (sias L 3] il 356 Al i
LY Ll a5 Fla) ST s Sl (3 s oLl Ab ey canks

Sy Lok e abll 39,8 e 3 colysliall esl ) mllall eli] ) sl Az gl odis O
Jl el 2ol (LY ZY) (3 aasdl 3ol jhacal wale LS olslall slas
03 3 AL B 25 jeeb 3 e Belly SL e 39a2 sae @ oS5 (G Relial) wlpaLall
By jolas balasl of Loy el Olpnlall adles Loy flimdl Lol Joldl ¥ues
Sl L 3 8,80 Sy aadl b Joid) Slans jami IS5 e man 3] Lasgas
o Y bege Jdee Lo i olplall L] e il das B gy oy 2
Fob @ Al 2 SlegSol) oyl il o Leply s o dlonedd Beend) 0dn (9696.20
(b2 el 5l bl Loy clognn bl JSGn Jor 8 Jrodlly gl gl ) Sl
el Badl 3 wllisy Loid) mes Osne 0js sLaBVl Lagls liay

LVl pgle ale " igim A Byl s slial) pladll s 3 Adpmd) Sleliall damdlia Y 28 " (ol gLy Ol LS '
113 P 2015 31 ¢ LJ.T\J’;.-‘ Amal> ;Ejb,c.:.s‘} M\}

193



AP G okl Codly Ll g dadl 281 cdu) fadll

(2015-2005) Bj.éﬂ I O@j}é\ Cjﬁj CJ@)}\ o JJ\JA-\ Q\).}L&:(ZO—:’)) Jj-\z

%0: 54>l

e R e I e Y
1.7 0.1 0.1 971 2005
1.7 0.1 0.1 97.9 2006
1.9 0.1 0.1 97.8 2007
2.2 0.1 0.2 97.5 2008
1.9 0.1 0.2 97.7 2009
1.9 0.1 0.5 97.4 2010
2.2 0. 0.5 97.2 2011
2.3 0. 0.4 97.2 2012
2.4 0. 0.6 96.9 2013
3.54 0.03 0.51 95.89 2014
4.76 0.05 0.62 94 .54 2015

obilaxW bl Olpll slilas| e slaeV 2L slie] sl

VU Ily sl Jan (3 cde oS0l @byl s i Slpsle OF e Jsld e
o AT e Cad) bl bydas 906 G Jl Y1 el (3 s gb o a5 LI
ieliall oldall (L1 x8) Ay el I sl el sl Ll o gld (3 %1
) ol

Bilie psbadlly alal)l Gl Jo ST s @) ololad)) 28l (o ol O]
251 ddany ploxa¥) OF o3 il (3 3 bl dla e %2 Us Gaazs Joidl #lsnal
mian oy ol lse 8 Ble 58 el Jaill OF o i W5 Lyshady Lt (o g L
Al G 4l Sl (3 Akl L oSl OF LS

it Sl iS5 s Gl el o A Slpalo @l fad (S Y ot Y
2l st e JgV) wly ¢ S 8 olell only QL) e Bashase (5 w055 s
sl

194



A G ol Condly Wl adadl 2B S st

—2000) 8780 I dnall o) D3l (g0 Lockiib Lr o) SI1 1y3L s yshas 1(21-3) Jgur

(2015
2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 el
0.72 1.62 1.48 1.05 2.29 1.06 0.62 417 /0t
2015 | 2014 | 2013 | 2012 | 2011 | 2010 | 2009 | 2008 el
0.15 0.16 0.19 0.13 0.16 0.5 0.63 0.66 /0t

sl Sl gl il

2 sbdly ol ol ales e suasell 2yl Sl ) sl il Lyl s
Al Slsball oda ded Lo gie Bjlie s o ¢ alall Z5Y) Rp gy o Cana) B 1
s o U SKally (2015-2000 38l 3 gl ) Jo
(2015-2000)s581 & 321 bt Jgs ard dor g1 Slyslall dad bawgan: (16-3) S

800
600
400
200

i EPN] okl | s
Ll el Slslan) e Lzl U slas] il

G oo ) Joall 256 (3 LoV as V) cdis) s oo al Bois e IS dYs e
sl (3 Y95 051s696.2 s> il 3) ¢ 2015-2000 sl I 2 oS yslall 2ad
100 o agalt Jol 3L s d Ly V9o Ogede 423.3 Llsm al Logs s 5l Lol
o el 28] 3 w2 sl Aoy odall o) hee e o 4Sh 1y GVss Ose
IS A sl (st

ikl Sladl e o Gl rY) Sl -2
oo bl ol G (3 e Y S ey e W Tl el o) e Cin 0]

B SLaBYl poghn e ansgde il U Al e (o slaBVl oo 0 S s D

195



AP G okl Codly Ll g dadl 281 S st

M o 52 2,al) L2l (3 (65LaBV) podll ol Sall OF Lty e cbladly VI e s
SN e o @l LY e B Bal Sy i 21y OslallsT w8l Bl
g\ el e aeled (ol 3 A ity B8 (e ey 1,250 d0al) S C“‘d colel iVl
10-0 ¢y Lo aiad ol ) 35l s oy 3LtV deasdl dhae (3 2lay Lealiinal Ss
LSS ¢ aekadl ¢ pluyly SISV ¢ (ealaBV) LR 1 ag Fedy ol de)l IO e Sl
Jlas¥ly legleld

Chead) 148 Ailate DLy 350y piad By ¢ 82l slal ige o lely Jel) Caad Wby
il Lt i) e i (2012 by e ol a3 slazeW @ a3 V) olgedl 2
2012 ale 3 3.79 () 2000 sle 3 2.85 oo fasl 3] 07.21 6)08 (soin 5& Joas a3l 3
sbadl jage 3 Wgs 144 e 0 9505 o) pf Gl (8 il Slill et et 1
150 et 5 bl (96 350550 L 5 e pn IS s U e (2012 a8
e 80 a5 ) et ) s o B iy oSl 101

Gy o) gt 2y 3 80 Al Sladl Lige yohay 1(17-3) K

5
a
3 _ _,_,F-—FFF""“’#’F — Al
—— s
2 B
o eall
1
o
0
19495 2000 2012

Source: knowledge economy index (world Bank),2012.

Jysl o3 Joull £ set (3 85 W Joll oz 1 A5 (ol s 0 n2 )1 e SO

b @ s abagll Jold agll aes e BT sl el e aad Of ud G ilan sl
pUs sy mo (alal) Gl gy o ino g K s S O (S L1y (5,10
oo 83l el Gl Slaning B Yl STl Slansl) p Cias o Jlab p Ly,
o A 301 s (ooLaBY) el pllaiy gl plas (55550 08T L g il Bl 2

JU iy 3.67 ally 411 jan 497 iy clom gl pllai (250 (3 3,54 J1H 40

196



AP G okl Codly Ll g dadl 281 cdu) fadll

o5 o J5 o8 Al ik (2033 o T RalasVl sk el Jise 3 A o) T
A ol 3 el Lo 4.50 54.66 3.81 lglmw p Al azeg o2l

g5 bk g U Al nge Vs e ST gl Sl el w2l o 0
A Sy W o8 Bl Lyl Ol claestl Gl (3 Lzndgy il g
gt ol el age ¢ anld) Jle (ladll G5 1 S e p OAge o Je nl3
¢ JlaiVly loslall L oSS a5e ¢ eVl pshadly comdl o5e ¢ sel) Cypdly 521 ad
L sLasy Sige

Aot ) &g o B30 939 Jlipeld B el 4 :(18-3) JSs

=1 Lat i =
et ke alell e

STy _._..:.:q,a 5

= 1 - H
-_A'.n_'_w.l.' = j'_?"-d\_ _._..:._:?a ;

.\_,!..a".‘l:a

(@3> A s 2016 gl Bal) g Gamall aVly a8l T A8) oy da ge 1 e slazeVL U1 sl yball
100-16 - - 2016

Lol iSS gag LBVl jagey psladly ol Ji5e 3 ST Jalll GU s A4 Gilss

e JU s Gy oS Lo g2 cilais 25 Zw 330 A o G (JlaiVly leglald
& Leslsl 2KVl Bl Ole s e My Leie el lelis V) sl sde (3 (ol e
e LS50S M) e axle Wb 529 3302 wlelld (3 g2 by o (Dbladl oY (ol
azeYly LSt ) SLISYL Blhs Ghad Leadls il ool olagW) jage 3 lelinal g4
0SS o ey cabais 37 pagll M (3 abid) jobns Wb (o V) Joll ciygb L 13] abpes (sl

s a2 gll s mo sl L oMaladll Sl e slazeW) (3 Al puis e ohe 1B

A2 2 2016 (g i s 2016 Gl a5l a5e sl aVly 2o JT i)y oy et B!

197




AP G okl Codly Ll g dadl 281 cdu) fadll

Jomanad) Joadl oz b Mg b 37 5 JLasWly Slashall Lrd oSS 550 (8 el 33l 315
JlexzaV) S sty (JlaiVly logdall Gl d oS Jlana¥ 2D Blugll dgiy g
Al
o) oY) b Cans el =3
s o G 3 alal) o) e Bl ano Ol sl O (S (e
b ads 1 4zl (65 cimaloel) a2 U slas oLl ) (il
Loryd) &ad) ) gm0 Olel —1-3
@ AL BLoYb alall ol e L) el Slinge Ol (3 e A8 Canls
QWb e @l sl o o) 3l 09 Y G (3181 0393505 oodall el alal
P B3le Sl O 09 LS aile Y U B | e adal) ) e BWY) A
25 b D) ag Viay (Boilly ad) glac pselall o) Slnel o &35 s Jsean]
i) bbd) aoy (3 ks sl V) vy citiie
B skig5 ade e Ul ey b WL G Dlaglall Lo Jsaad) ipmmg a3V 3 —
Jin Sloshall Bl mn U] Jsosh) 2gm L BLEYL (il Ly 2l Slilax Yy
¢ IV @Blon yam Con
Lbsdl Jo dain 0F (ot ool Gl (ol Gl By Bl dlos ] Sl —
) Ol (Ogaal) aflgie (] ool dly L) Bsdally VI e Y e gl
¢ dandly gl Gald sl sa Loy gyl g Lo g
iplice¥l Clewsll Oles dpalas) das 3by Wby SLY) gsnd deondlin] alis) —
Olege d) il s Ls2 AT e calsés ool Col S by 3 el
oF b i liY) olelbdlly Gl Slege Oy i)l ind G (B4 B30l
Bl Sl gll Jone oy Bal ol 5 e Laslassly Boenl) 5lasV) lelbad)l Cand

JUly 33942 055 BLaLs 0B JUby s 3l 558 b (3 axall LdShs 4,5k,

185f Lajf': B e LJ.:.G\J.‘"L Golo e 1

198



AP G okl Codly Ll g dadl 281 cdu) fadll

@ LrsdsSly pslall zlasl & Bk (el e Sad et & LnglgSly (el g0 s
¢ 14 goid) A dasll

P kil b olslall a3 W ST gy o(Ladd) Beandal) 315l ) 8580 Andl —
o gl Buband olin [0S il o) gl Lonisy ool 3 s ks s
L) ) Sl sbezsly cologhal) Lr oSG mazt Bl &) 55 oleg g ploxsYl
oA Sy @Al slasl ) JusY1 o Canol s Sl 2] e W 2 Lt
26 U Ly Liaby o2 arsdl 3055 (Lol sl 3 Gandly syl s

il iale ] elall Coudl iz a5y 2a R > ano

el Bl 11 At ) S gm0 bl =23

¢ ol Eom o adlal) (ilsally sl S5 —

(el Y 2aby Ole e oyt 2aby Lo 1S3 —

o el el ¢ el o) U2 & et Bes cliael DS ks plexaV) pae —
JsV1 g5l ol SN 3y Lis) yshas Comr Ll A Y 8,0 OF g edlly 251AM Ll )
@ el Jll g sl gl gy (Bl iy Wil (S8 (Sl oa L4 glan
b i 50-40 o s don ) by OF ) ol o Lalg] U g5l ke o
asb 3 sl s ) padl gag celad) ol o il aSd o]l OS] Bl o8
dn Eoly whall Sldans e wlaiyg ¢ eSTU el s ol ) 568 I £ o) LT gl
T I W slds o as ¢l Jagll s

Sl e Bl (Y Leally SV J 3 oL Ay ablEaYl Fle g o plasl =
£ amny o ol anSlin ele Lalasl wleSChl Lne Julas 3 ciiludYly dslozs V)

4 Leslainly g dl oda e 48

3LVl aloYl pelall deslil) Al# Bl a3 L5 (3 Laygsg 312 Bpe Ol (3 psbdly Cod) UG (ISR Al (bS5 !
108 52010 (1 ¢ (12 a2 (BLal Awslil) dnalr

108 o (653 Gew oy (3ISH £l (LIS 152

235 (199100 (65 aalal gl Jgall dnals iy Ogpt Al Maliiies lallasy 353,00 @3ly 1l alel) o’ (S anl
143 22009 (0 g Sl g @3l dl) S el i

199



AP G okl Codly Ll g dadl 281 cdu) fadll

S Lhle Coudl ST me Llolys ey (badl] ol STa G Greadlly Ooladl LS
e JSae e 3l dale agpally B8 Rl Olewsll OF ) luh ) jas pis
3 slaw ) STU Gu Ogladly o) ot pLiE 1y (Ol o JLasV) pde Lgs
ISl > 3 apledl Sl sha] e sl ¥ e Db (Lgends O e o ds-lsll )
Y s e JolS as Jladil o Wl dgpall Slaslbly Sl ST 3l 3] i)l
LA Bk zp st s S s 3 F ) gl ¢ A Y1 Sl gl 3 Rgkded
Bgarl) OASEL L 2all 3 Layes g JWhy el (21 ol cadel 2 of 2l
fe sbgll slas¥l L sl 3

iy Ralail gt fans T sl S8 i il Olaald) (3 elaz V) 2390l 830
Bl ga Lo ST aiby GVl ga sl Skl g8 SudVU (ol sa ndl o
Sl an (ol g d at Ul deadh) Jlgb andlog (3w meld) Sl O (of ciigs
S 3l S My cands e Bl ey (ST e ok Ly alal) dblis e
2Nelld il e b xeis @ S

cabisf plas g5 ade ) wloyu (ool Eol ales aLall el U 5l Can
dpeidlly Blage cdodly Biby kel iy BLggly Bl (o8 do )b Jusad joliad
3¢ duldly 2slasVly aelenY)

b el olasl L) adadl Reglatey psbadlly ol G dsd) BN leel e
o S b 6 3 e o G 6 0B ety ol 2 3 e ) LS
s il oo Al a5 e sl ol Y cpdldly o) gl s3lns ¢ 531
Yol Jo 23S 5,uall Ogezen ¥ sk

.108 P waS G porpp 4\}&,«3—’ CLMa (Jalfj’j 1
A32-131 o 653 3o oo el el 531 3l 200 2
143 ol g is?

170& La)f'é G e LJ.:.GLC‘! Salo ez 4

200



AP G okl Codly Ll g dadl 281 cdu) fadll

B S Y el ol ar ) G T el S ClEy o) ST Jas =
By @ oty Lo & W (ol okl Bplas o 4,08 st o g ally (A Gl
i @ andly ol gayo¥l oy blady el OF als ool Gl Sllans 5342 Zale
25l odg) Belgacem Haba will b ¢ pull (gl com ) sl Saad %6 2 Y1 5 gl
AL il i iUl e amil e ls08 e ST (ol el 561,,1400
a5 A o) G A Bl SLYS 39 JU) & 5 100 el (3 s o o

22012 s (3 3ty i SOl e 6l 66 4 40

1965 2009 ol (gl Sl tge Al dazld 3 g e !
24& Lojfb B s ;Jﬁfu .J.bf 2
3 284& 053 e e ‘k_S"J" 0.3'.0\ #

201



AP G okl Codly Ll g dadl 281 cdu) fadll

Jadll L5
Sl r Ay (JIEY) e Sl n potall el ol QW1 e pllas e
1L 1998 di Leehd ¢ palal) Comly QL ke 85159 sL23] IS o e Bdadl) MY jxdd 5l
w4 831 25U ol e Ao gaz I35 e ol G U pleaa¥l T ol (3 Gl
LS. 2004 2 e ezl 5 o J pllas slazel (3 3lzedll sapadl S-SloY1 U] Vs s caaisy o5k
ddZ O e bdus Lobs pladll Mia (3 asdb oo Lo Bl 8590 Sllin 3 s plladl ags
ol Bl 2l gy 550e Ayl oliad) aols bl sl gy sl Y oshs OF (4
g b el Ll edl e o) Byl els ) ol (el G ly ol & alzadlly (W
wn 1S e Uy chaskadl Adaall sl ol (e QWL chacdadl bl iupji e
Bl o Bl b My (bl aelem V) Ogglly S0 815Y1) pdedl 1 5T 2LEY g
wbad) (3 alzelly QW) el 2l 2l e Wl 35 G (LW aldad) e M GLsY)

Bl o ol A Bl e sl Q) el Slead 2SI W G gladl e

Jely abg glan L ols camn sllall (240l 5i% by cspnadd 095 B 6T Y ¢ alall Y
oo o) 3 bl slasl (3 aSlally wslad) s g Jo 3By Ale 5SS e (e (50
I el Bgw Sllbtey pelgs 1 ot ) (Sa bdgs &) oV 0L ¢ ) S5
Bl o 20Uy canas ST Rl e o ASr Bl r slie (DT e o9y Bl (sl
S5 S 3 Gl anm (g sladl ] Ll 2l et (B3 a3 (g5 sLas )
colsball (3 msdlly slall Jpmd) (3 Cano wie o s Y1 L S5 sl e JUe,
By yord] AJladl) (3 Cans 1) bl o) oV ossiall aadl 522 (3 Ul ((3yme Lol oy 3 il

bl a3 alell oy Wl ke el

202



4 N

S Y duls 4y
olaal Je Sl (:L:!\ 3
A 3 dslasv )

N /




A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys ) Jaadll

wadlad a3 aalesY) ded) olbbz s QW ladl pla 895 e 2 padl dn
Gal Gy aim Jayg OF (S e @) B (3 ol (99,0l 0 (55 R B)lie e g
3 asbasYl el Je b 3 JW el 3 lasa W) T 5 dgle OV e BslaB G
Aol JoSldl e 593 T g lemsdl mn 331l kel S e Sl W o b e
Sl wal jlas Y Eld duls ] kb (oS Hodly il AbB 23LasY) S e 8
s @olasVl sl e AW el (3 Lo T 3 s e Leies (sl e 3imdlly Ayl
2015-1990 spal I3 JH1 (3 el desdl s 03
ilax) il BLo) il dulll lply domgis (2,20 JoV) Cml) aiad (el plal
QU Gl Jols e 3 ol oda jsbats 4 gat gl S e Gl Cus dnlll ol
o et Q) el o BLYL wie aah W) el (3 laza V) G 350530 B0l L) dly )
S Cod) Jols e (3 i) L) ) L s s (oolasVl sadly Qe J2 sl
b Al dadl SVl ¥aag wis s QW el 35l Gp 25315l @8Rl 2Ll )l
1zilay dedl Jo Ll odad) 3 L) Ol jaeso sV cold W ayad) ) s e

W fosdl st

204



AP G stadY) il Slual e JWl gladl 3 sl 5Y Ll duy e Jeadl

Ayl Ol ping dpmgae 1 oY1 Eoe

Byl o) Jagay (o3l sl e 87 L) & AL olahdll e ey 2l ada 8
O e Sy 90 byi en olasY) sl OF jlael Lo cipslas¥l dwdl o spme o) 85aS
Ay e o)lesl Bpil ) s 08 (g T At ey b e 1l slasY) didl oo
Jeldly )l 2358 it e ol 1 3 S 1 gl pdB e e Coid s 4 e
RHIPE PN
Z390d) G gg Lyt bt JoY1 el

Slpaze p BN predd bl sLaBV) gl e slazeVU ojlasly Ayl 2358 sl o2
las) LM apslaVl a bod) e ddded) dnl ) 2308 las) llayy gl B allall sy an) )
Geail) Clal 332 3 LW dadl (3 LW Aled) (bl ol @i ) Bad dnlll ods OF Ly
Y &y QWL Jolad) 2] oy 8345 UL oo QW) wekedl OB (lile ks LSy aslasy)
elanr ¥ Colsdl Galiz e LU e T L) BLoYL (aa JS W G sl 3AE ey
Lkl St (653 cradadl S () pldly el ol ST ¢ memal] Al Zeellg
oo JS06 s fliy e 5w dhde o b @oladV) Gl e ol eds Juab (Se Y il Ly
wbacll AU o) gl sy ealasYl ol e Jldy gl 3T 4 06 Cope e Ty pslar o
A8 Gy ae DoV ol e dsf Lo anhall sl (3 slaxe¥) ¢ W8y L aslesV) a3 W)
sl Jos sy S 3 eyl 2 Ul ae el (ool gad) e JW) aldedl (3 Lo
G ) Al s o3 e QW) kdl (3l ST gl S50adl e o (3 <2015-1990
SsS sal ks I3l 03y b
sAdl IS g1 3 @oladYl sedl o Sl aedadl (B jlemadl T oW1 dunult —1
2015-1990
&) ol et deny sl e U e s BslasY) el gy anls 2L pLAN O

Byl AL Sl dly (Lo Al 2slasV) d bl mad gl daulll 2 sallll 3 Sy

205



AP G stadY) il Slual e JWl gladl 3 sl 5Y Ll duy e Jeadl

SAA 2LasVl ailel) IS aslasYl o) LoVl e sV 4 um WL e ey sl
Sz B il 5 cllaall (U ) 0932 i sl sl @ alse 2 Dl Lol Less e 3l

2015-1990 sadll J55 5122 2ae Judo 8 g (5 dns Leyimn (5,3 Ll bl oo

S A el @ ai @3l sadl (3 Ll el 2Bl e B SV 300l (3 L Wsly

taJW) b)) el A5B gly Dless

PIB, = AKYLP ... 1)

i (SO Y A2 U PIB

¢ U 2l ke @ pale gl ool JW ) 0952 1K

RN FENENOE ROV 1P RWPEE)

i JSI (WY Jolgs 3:UST) ) Jalsd 28U 2 ) 2 Ay

Lo K gy Jeldd 2l zsY) alls Sby,n B 500

W 2l 23sadl dsh (i b ) Lylasl 23sadl (3 W) dedl Slpize zlaslg
PIB, = AKZLEGEDUC! ......2)

W kel e BV e By Y B> By, 1y

Pk LS Rl (3 el Sl g e R

pdsis WS 3LVl Y (Sgin o Wl 300 il s jam (PIBJEY) J1 sl

Slaadly ol gaag ol s g 3 6sladV) geill JlaeS” 4 dlold) wipadly wld) s
Aanill £l alse Bl e M3y ) 0555 L 3le A 6 SV ) 25Le)

WJoV e s ST 055 ;Y iy o) wleles ol Jlaall sany el ol L dlesdl —0

Ol sus Jag (o ol wlole o Yo Jlead) sy oS Y1 e olilax] oldy S

206



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys ) Jaadll

M eSe DLzs b 21 ol Oglams ) SIYI o Boga e Cilge smg caulll 358 D Jsaad)
L o
Jso 3Lall W1 ¢ ool o gl JU ) gt dai K gl JUV Wy 092 —o
Jlerza ¥l s Lt Azl dadl) o sl SSDaaY) Lo psna2 Joo V) odd ) (STRI (o ezl
o il Sdaxel 43 A slasl (3 ol JW ) 092 e bl by Al 1,
e deans iy JUW JJT) Ol dey fudle Qz’)§‘7 @Dhareshwar and Nehru Lgedsin! gl dogil)
sda by (£) 2l @ (K) ol JW oy 092 a5 g call JUI Wy paad sl 540 4y b
A sl Bl ) LS asT a3l S50 al S Jgm Slane o Bas) 2 o)
S EEPRER

Ke= (1= 8)Keog 4 Tpovvvnneaaannnn, 3)

¢tandl 3 JW ) oy 8K
ct=1 ad 3 JW ) og K g
¢ IolaV) Jawe e 18
L 3 2l Jeo¥1 ol cold) JW 0 aBH STRIL wie pald Q) jlaza ez,

o gy (S JW ) 0952 Bad Bme Y Lo (o iyl oda by i) ol ey

L) sl 33y alem

BIaaV) Jdas jlasly kg s 3 W W) 092 Oluas] Cdlas @33 odag

ikl oda daxaiy sVl srall 3 JW ) 092 uad (Harberger ,1978) aylie Lo dazaics

=@ Q) 4 U 3 sl Jase OF s gl calas) gedl aSdisedl 1kl Lo

! Jess Benhabib,Mark M.Spiegel, “The role of capital in economic development Evidence from

aggregate cross—country data”, journal of monetary economics,34, 1994, p 167.

207



AP G stadY) il Slual e JWl gladl 3 sl 5Y Ll duy e Jeadl

o 2 slasVl e fshl 231 3wl ol Je cldy (JU ) o8 Jidse o sl skl
UL (E RPN NS

g = k = Ke—Ke—a = Ie _ Lo Y (5)

ke—q ke—q

(W W 5 Jaee s K s coslas¥l sodl Jies 250 e

Last Jlelh Sl Qo) Y1 oea Lol JW ) O JoW G OF Wslall oda ooy

W) alslall 3 (E-1) acndl 3 JW ) Cles S 66 1380 ot 5781 e oSSy

F LS (ol il Sllans e bakazsl (ool JUI ) Ol agall alllld) e Jsal)
1969 ad sall 5T 0952 ands g2 adlanY) andl 2 1970 as jlasl gl JW M) 0932 0

2 Joo pl) (STA 25,SA) &y laza ) ) 9Vl s Ol 28l Sbgnall |laiy
dle sl sde 2lpl by b IVt anl OVdas plisusl (iUl e ) L (ABFF
colulys dde (3 gl Jual
ad W) dadl 3l ) e spal) Sl oal el elad) G jletiet) Slpine -
Ay JB U e ST Q) ) e GLaY)
el Jlenzal poiin b 23U ) Lhgmdy b e (ooladYl ol 23U a0 (S2
P JUEST(2) B S e il (3 Bl Sl IS e (gl

logPIB; = logA; + alogK; + BlogL; + ylogGeduc, + &;........ (7)

208



AP G stadY) il Slual e JWl gladl 3 sl 5Y Ll duy e Jeadl

I g @ Ll el s o8 e W eladl 3l ST AWl dulpult =2
2015-1990 554

QW) el ¥l oVare 5 (b prneS” i) dad) s 08 Jsf oo Ayl oda (3
(JoY) ol il B W3 s LSTa el dodl s o3 0S5 (3 5y pine olasl Jits pineS”
P 300l s e g ) ol L S
a3 W) s Jo Ogatdl Bab) Gores 350 1A o i pdd) Al (3 0 —i
Uy o b Jom g o8 GObL ol w3l G dany (1990 ple Sl 28 sasall oY)
b M e Lans bl 2ol slo gVl credy (Jall Ao G L il oS slatl
DT BT 3 ) (ssndly 2Vl odadl (Ssie ) BLEYL (Lo mozz 3 513 Bl odll Lowszs
Al

dere oF 8okl W) adadl 2ol Sagll oal e sues W) adadl BledY ¥ -0

S el il oY1 el a8 ] laslbl il O3l a1 cslam D Syl
Blally W) odad) (3 O agilad pldl ssnd) 0L 3 gl s 28T oSG 1y L el jlaed O3
v:lxﬂ\ o Sl 1 pud dl Ol gl dplaca )

REICE S PRRER PR PNV INAN AR

IDH = F(tSeS).....cccoveiiiiiiiiiii, (8)

oda migad) Jledl S mea il Jsl ppiin ailir m3sadl Slpize WS Slimy Y
U

logIDH, = alogtses; + B + €¢-evvvvvvvnnnneeniinn. 9)

209



AP G stadY) il Slual e JWl gladl 3 sl 5Y Ll duy e Jeadl

syl 38 ud ) bl

e 3LVl godl o ST e W) edadl 3 jlazma1 3T 3y LU ) Al sl 204
St mmg 20151990 s I sy aad) adl s o ey dlayl J&1 Wl ae
gt el oS B L gl sl il BT LS UL L) e 08 ST sed Sl o

Vector Auto  axdl ol gl N 2358 aliswnl @ anldl Ouas U dsedlly
Ogall e M= o 1980 aleChristopher Simsal3L a6 (sURegressive (VAR)
) 2] Bl 3l e (sl % economica ik2 (3 Macrocconomics and Reality.
sl n ol e el 05Sas 0 Lol pe ALVl ) e Beges o Sl ASalys
Ay OVolall (3 Lea Wss] g (s s of Laslacnl ) G bys &l 093 Plaze Koy el
a5 3 Aoy csllay) @l anid W S8 3 o pine 500 T ks gl el st
& Al gl oSe i) Slpad) i W osad dlls (IS70T o csllayf ol alladl 3 oY)
sl e Sl Al e 1S peat 3] il Ll gy etz ) AV Al 23l ol
AV (mapedl) Upde aseis Jl sl Jol o Vol am e Slardl Jany slagta e
(e e Yl ol my Sy Al ) jLas b glay Lo

Lyl o 3y and) an po Jolis Of sl o &) Olpadl ad VAR #308 Cllay
) Olal auz Ly ddenl laldlly 25LasY) 3 bl o 2oLl 25LasV) S Le ol
F3bed) ol 1> e L4l St S V) o pazald o) bl ol sas s Ll ez
Al (3 aw Ll

28y BSales Bl 2ibdl oblasV) Jig (3 el ole Js] P e 3sadl i o)

O el ) BLOYL deoadl Slpadl e d1sS dazall il dalsal) da @l lgbl elds il

% Nicola Viegi , “Introduction two VAR” | university of Pretoria, South Africa, July 2010,p4.
el 3 sl oSy (20121970 sl I ) W Bl aels S RslasYl ohpdl Jo el g6 Tey G o)
289 5 2016-2015 3 k1 saslo csluas¥)
Gaale 2l M apn 3 el S ey ) U e o Bl B aulsy sl 3 VAR 230 plasaat "ol e G Oloze?
339 0 2012 25 (28wt caiglilly wlas¥l pobell s

210



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys ) Jaadll

S WL g e ) Slpadll B (3 i) 3y prial) Y1 dl gl Bl Vlg 8pad)) dlar )
e Shlas ¥ I e Janedly dazal) ad) Gy 2K i 352 e ASTWy a2l
(Ol Gy B o ad 1) BL) Wl arey el G (s i 13N la 0555 Lisy
sl Slpiie o gie IS o ladl 3 LW aaby sl e LS VAR 358 0

) 5 a1 Jlesy (il S LE e cslal I e 23y (s,

0 JW) sl VAR 358 2" Ssy

tok LS o Bl oyl Lebas P i)l 0 B9iias 390> 157 0(B)
@(B) =@y —B®; —B?@y — - —BP@, e, (11)
N ig M e sli sis :B(B)

Syt pazel) s G el Vs ,ws@!):@ Wipdd Bedos (dm Nod Lol 55500l e &

3¢
7 @L LaS" Wslall o0 degos Jﬁﬁ evar Cs)wd\ :g\;{&igj
Ve = 011 Y1e—1 + o+ BF1 Yoeop + o+ Bl Yo eoq + o0 4 07 Yoeop + £1¢--(12)

Yot = On1Yieq + o+ OpyYoep + o+ B Yneq + 4 ®EnYn,t—p + €ng---(13)

>Gujarati ,ND , « Basic econometrics »,2ed edition, printed and Bound byenterprisepteles, New
York,1988,p212.

340 o 053 e e lpall s i Olazs®
’Shuway RH and Stoffer DS, “Time Series Analysis and its Applications”, springer,New York, 2006,pp
303-304.

211



A G sladY) il Blual e Sl el 3 jlozzad) SY Lld Lty e Jeadl

s2boy wole e plasdl o paiad Jludl Al e 3le Wl JST0T LS (3 U W gl
Iy cobadt Jlssl 3 Sla=Y) plasV) e Loy SVslall oda (3 (5 plasdl o 5 Y1 olid)

8 0l Sl odn e ALl 3 Salull) ol 3l dsf ols

= e dsles S e dihe el ol Ml dg b alasel oS8 Ll zosedl i
Ve sl padl 0I13) aslaall [asladl o lede Jad O Se gl oliol) agylad) jasladd
M ksl 576 i las BT 1 Ll Calsedl V- e s 6T Wy i) As M e | s

Jed Z3gadl ady jles Yl

SRl I 1) 3 ealadYl godt e Wl pdadl @ jlemadl ST gl Coudd
2015-1990

Anast) 208Ul Zi) DL 38y Al Y) 3L Slpine dd ¢ Aduladl) 2ull) ol Y
o o lagasn I o UNPAGLG o sl abgll Olgadly Lol Cli)l llans 3ucl
C)\JJA}E lﬁlx.ﬂ.\j g«.lxj\ Q};J‘j L}w\ V.:lxxj\ 3)‘)3 C)L;L.,b-b ggjf\J,;-\ slasy) C)\j&}C M\j CCAJ'OY\

W el 3 Lezma]

By Slbang Bl ok A 3 sladV) Ledly L) wdedl Cp BN s [T ey
PO T ) aslasy) ol bdly aalldl olehdl clog gy (Ml 5 i G5laBl Olpate 50

3 edlly 3 ual) ol

oo &) calam Y lalall IS8 dyg el Lo Aol Bladl ol dad 3] il mse Sl pazell

) G SR ol S s

.340 P cojf': G o L:V}:Jl J.l:a W JL«.&S«S

212



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys ) Jaadll

Falyld) il g3LaBYy Jlax Y1 folowd 1 Jo¥) Cllal

o W el @ jlesma) S ey anhall JW) Z3sad) Slgaze OB il sl LS
alalall ) ¢ sl JW oy e 1S5 b paaS” gdd QY A Wl @ e Q) JS sl
calis gp&ﬁi;ﬁ;k}Lesy\LSEE\GfLﬂ‘LJ” 3¢uJ5/Q;UJ\V¢L£5\CDLlﬁj

PIB Wy Jot wolll oaladly Sl folodt -1

om hgast O uhll 3 IS 2l L eyl 21 st O PIB il o8 e ca
by 2015 i £35.78B+12 dlbecs 303 Jof 5 1994 an oo 73 2.73E+12003 ol
S as @) %389,10 i dys JWby ¢ 3 1.01E+12 (las BLELy (23 3.93E4+124

il ol 3 (3 s

W L)l e sgde S e pally (ol B paneS” U Y) B U ok aS” Sy

fk LS
PIB, = -3E+08t* + 1E+10t*> - 7E+10t + 3E+12
R?-=0.995
%9950élyjcﬁf~k>w)b LLJJ\ Jdag
4 agoll 3901 S 5 Ul 1wl yolas (1-4) JSCs
7E+12
6E+12 -
%”Mé}
5E+12 - P‘%¢%
4E+12 p—rt
—o—PIB
3E+12
—— Poly. (PIB
2E+12 - oly- (PIB)
1E+12 -
0
O AN N <N ONODDDO T AN NN ONOODDO A NN N
DO DD OO0 O0O0O000O0 o o A A A o
A OO OO OO OO0 O OO OO0 O0OO00000O0OO0OO0oOOo
™ A A A A A AN AN AN AN AN AN AN AN AN AN AN AN ANANNN

302 o 1-4) sl Sl s slaeVU Ul slas): el

213



AP G stadY) il Slual e JWl gladl 3 sl 5Y Ll duy e Jeadl

OF s 3]yl 35 I3 I5kas 19 dgd &b LS Q) J&1 W okt dube die
dad (3 yeads Leidly g (19864 2l BlewN (3 Jaid) jlanl @ s UV s pads e
did b Awbw 2les) L ol bdom ) aylnd) V5L (3 e ) 330 1987 2 Lo
Sl 2 e Sl Bl (Gl ) 3 (Sl ) Gl Joll A Goio 5 o s o
w2008 390> U] ogé Jias j2iE o (Yl ) oW Jo ST LSSl s
55 o2y 1989 i %044 56 Jame blie 3 1991 2w %1.2- jiic Il Juas Jommes 1990
ool Yos 21 Goiy Lo (1) 1989 i Leopll Nos 17.31 (o adlal) adoid) Boud) (3 Joidl Sl
1991,1990 z.d

S 22aS Sl e el Jo loges 2l 4280 aubdl @ lexa ¥ ol
g2 bl 94.27 £ 1992 a5 )Lk 100.44 (1) 1991 s 75 jLLe 109.52 590> L}L“”U‘
28 sk @ 1993 el Nos 17 e 81 ) Jgid) jlanl e85 w5l cl3y (1993 ke
ST A U aledl @ ol Lo il S 8 e subexall Gl - SLoY) Bl ane )81 (aBs0
1993 ls I3 (%1.2-) JaY) &1 ) o S 3 gl B
io)luze o8 Vars JlayYl J& Ul s anl il 50 58 e Uy 1995 a e las
s 555 2015 a3 O3ee 5777687.93 1) 1995 s 5 Oss 2836736.75 o Jis) Lo
Bl by m2gy (1994 G By Ol IV o Ol W Bkamy pLA) Lgin s 5ae )
JLBLAYL o jana) (sl sLsUly et Vg QW I3 W) AL ey s3La5Y)
FY ol bl @ il degend) ShletiaV) omd 1S xo I e Ry WL dele £lesl
(o) Jlaml gl dn 2400 210 mo (©3LaBY) podl S¥one wbl Aol Lizaas Gy (solaY)
GL bl Goudl (3 M lomo jae g1 ool G o) 2L (3 S BSG e (sl
Lo szt 2000 i szl Jo gl V1 a5 ezl 1999 2d SIW )t o 2l foonl) 195520 )
@ el (a5l aas ilad) AW Ao (3 S et ) oo W92 2877 5 )08 (S (Sam
wigld @ Cpall Clblasl v 3 gl e U5 e miley J¥es 5Ll 757 laig wle il Ol

214



AP G stadY) il Slual e JWl gladl 3 sl 5Y Ll duy e Jeadl

odn JS7 1999-1970 3l jlas o e 8gmd Llie 3 > JLke 509.61 5,6 2000 o 1S
B el Slazsl 4 G g Al debe 2 BAl 4oy Balel ) A0 el s llaall
Bl ol o g0 3 apS) Bkl e Lenlie OS50 (abasY) Yl mely) e
Y srealy o) Syt (s pldies ($3LaB) o g JlazmoV) jid 4 bolly il JSU)
el g OF pe (Jladl JSI b sl ) Bylea Y1 el mlie duds (sl 3
O] G oMY sy Sl V) i L ool oolaiVly elaer V) Loy plad) el Y 2l
ii B el O¥aae 108y s S ol Raad) (o3lasV) ged) Ve pshai o sqall Ladus
sall I3 (sl slas Wl IS 3 Add) Jdl Slas) @ byl eliall plbdll Logas olelbil
U3 piy WS %7 aze 3 05T OY 35 L BT Y] mge il Lk e o84 i 5 2014-2001
JLaledl LY 8ol OF LS plazd) (ool 1 aead gad) canll soddl Jom Bpadlly sodl 2k 55
pde Cnm Lo gmg (olaadl Sl g plH JB S o G 2K B3 33 ] ool L Wl 90
sbadVl g8 o gl SV Wyl ey Jladll bl 5l S oY) Sled Bbana)
Sl @ Kol gy Lbz s 08 OF 093 Gjlell xe gl A 3 s Bpar g
ahasly 95 s Jo sagaz BT U] ol Gl ZY) olelas e ol dnanasd
By bl JlesWl 2ty W (glema V) UM 55 (3 Lagn 19> s &) Aigomdl) hesal) lelinall
el wvuvuvbmou@yoymm@w@j ko o8 OV Lpaboes (3 e

.Sa)j:.wa

S emenany w4 3N il il Skezall BsliaYl Sl-Soyl ol Of al asd) jug Le
oo g b deid el 3 Ao wladl LY Gealy oW ol o abgll sLasY)
Cran 15Las) dejl Lede Coftw sl adog 0 (ST 3 il jég b b Alaend) godl & Vons

2014 2 o g Caad) P Joidl et (olid) oS Lo L ¢ sbyll sLagVL

plall (3 o153 dmg bl (2015-1990 524l 35LasV) SlSlo e384 3 S (3laBV) )iVl b5k Gl Gl (senn pmms”
157 P 2017-2016 . il J\.:..ay Lo drsl ch)b,r.:J\

215



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys ) Jaadll

K @alt JUV ply 095k g3ladVly Sl floudl -2
i 5 oy et O Al g s ol JW L 092 OF Kpspdd o8 0 a2
B less 2015 e £33.54E413 abes i UH1990 e Al z31.40E+13
chdl e iy & % 300,74 & i, QWL z36.75E+12 (5)lns 3140, «z>2.03E+13
RFCARRERRY
2w gadl (S8 G ) gtk b pazeST oW JUI ) g ks 25V Aslall (s

K, = -1E+08t* + 7E+09¢t> - 8E+10t> + 4E+11t + 1E+13

R2-0.998
699.801 oy piipe A ool DLyl Jias

A dgoll 5941 Sy ol JUI oly by 1(2-4) IS
4.00E+13 -
3.50E+13 - A
3.00E+13 - ///

// ——K
2.50E+13 - //
2.00E+13 - /%‘/ — poly.
1.50E+13 - (K)
1.00E+13 -
5.00E+12 -
0.00E+00
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

302 o0 1-4) sl wbly s slaeVU a Ul slas): jhaall
sodl Jaee 08 o (ool U ) 0l oplily i M) sadl oSl S e man
Ololl o dwdlieg oy 3l 2 562000 ) 1990 e sazald 57al (3 %01,03 5 Lo sill

Bl plogY B Z Y e Bolbly Ball Sl gl o el Dlis iy e ¢ S mgmial) 22 Y

216



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys ) Jaadll

By cgenl Slasll Zasiad sl Slelr Y1 ) BLo| (oland 35 S0 S Ll )
iVl wl iy Y il (] @l Bilse LS (Yl dhes ezl e Wile IS

331 JU o) 092 (3 sedl Ve e Al 86 2168 B Uy 20U 2V s wa S
A Al W o)l it ] a1y liand) 374 &)L %72.78 5 ;05 Lwgie Jink G
3L wde gy () ) bl il jlama¥ oVame e bl o gy Jaid) el glis)
i ezl @il 2 (2005 i %030.14 1) 2000 2w % 22.86 oo 3280 sds S W gmele
M Ay 2004-2001 Sj.iU L“QJLAJE‘}“ u}bu}}\ V..C«v\.‘ (._SJLQ.::M\ CAbj ‘}3.595 Qi & Z\J),U\ (PERILS géj\
Aby malpy haSHl 2Up e Spanaly slasYl olblad) Gl Ml saleY 1Dl 2]
- gad

L oalowd) ) (s3badYly gl ot =3

Jole 4538 aus Bl o hgat O aulll 85 I Jeadl paze OF Lospaddl o8 0 o
S12Ls T402,846 iy Loz (2015 da il Juls 10789 2 sl 51990 o dlows
el oda o3 3 Odds Jo ay g 90340,3 A& 3> JWby .2175,353 (g)las

Byl o 9l 3G s pndl (S8 G ) il b pneS ALl olas a5V Alslal) (s
NN

L =-0.009¢ + 0.610t* — 14.21¢> + 148.8t> — 428.1t + 4818.
R?=0.950

0954 Joy ain d ol D3yl s

217



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys ) Jaadll

) dgel! 39ud1 Sy Abeladl U1 yskes :(3—-4) s

12000 -

10000 -

Z>/ —— L

8000 - -

\J/

6000 -
—— Poly. (L)

4000 -

2000 -

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

302 0 1-4) sl wbly s slaxeV a-Ul slas): ydaal

oo 2015-1990 spall g1 & alead) abolad) a) johas jlos [y a0 IS0 I35 e

ol I

e oy Bk IS 550 Gand) slasl ) £ JUsVL @pd 5 Sliand) 378 0 oY1 U A
5 Al bl e alis R ROV VR [ WSPPRS C WOEIN O] P W WP S RCSPN, O
3 el W O Logwas (il Jad coolin Gl G e 2BL SIRAL Bjle Ladd)
Sl o e sl Jodll oane sl ailSS gl ) Blo) slall aadll e %650
Boazel & Jlead) g dlew ) BLOYL ¢ Jondl Coolin o bl S| o 18,06 pisy G sonl)
3 doll s wompo S (ol AR Gptio aby e o d ASAI Bale] Loz olas b 3 s
g b N LS T 637188 s )5 535all ol Cslis sae 01 1) 1998 Lo 11
illons Los 398 359 Lo Jorid) o8 Vume L) ) 651 (1998-1994 s (s dunse 1000 o
SN ol 355 ALY Sl Cieo me slaBV @ el g3 wrli a3 ple dm Lile cSTy
bl Bl Gl ) gl e s e 508 pde 5 clgas sbyll SlasYl i ke (o)
3 Jrtd ol gl Jane JEl Jrddl ool gl e DoV gl p a S plladll sl

legll Olgs "= A A Y o sLaB IS L) el s kil 2SCaly Aladl " coledl Ol ds Ogae 3l ot

A85 2 ¢ 2010 ¢ i ¢ dmald

""NacereddineHamouda , Saib Musette , évolution des effets du PAS sur le marché du travail en Algérie ,
les cahier du CREAD, Alger , N°46/47,1998/1999, p 167.

218



AP G stadY) il Slual e JWl gladl 3 sl 5Y Ll duy e Jeadl

3 Jars sliy Ladmy jeadn) (1997-1994 oy sanll sl 3 i e il 40 5 Lwsd)

Ly i cazie T 27 ) liaadld 5,591 @olszd)

caly G el Coolie Bnby [Son 3 U6 gl ) sl 1S ooy ol LS
W e SV wadl e olaadly sl gl Spmaal LS Ly %0745 a8sll Gl de
JLBLoYL L gyl ST oY) olelbdll a baal) slbdll s v e s oSy cilala)
i bl as P a4l guas dgs - 3 asd s 3 pledl e ) wleledl dx >
el 3L (3 a2l FUs)Yy dgr oo Aadl Aaldd dm M3y (Oliand) B 3 %15.3
sde (3 bty e i asliall pllad Ll (il moidl 58l slacal e of Lo 5 T B e o5
B pda 1day DB A) plad Jlos sde ol al= b sda 3 LSy ) IS %10 dws Jlen!
ad) JT W et Pl sl i o DU ) G Sy g o plladll s s 5 Lot
Angan)) Sl sl e s st (St 4 Alaall o canr 5 ol Begenll Jlas ¥y o) pllas
s ST S bl sk Y1 gt sy 1085 gVl sl et o5yl e plladl) &l1n rl 59
Belladl 1is blos o s U S

2015-2000 e : &5 dl> L

Ll 3 Ak T Al B e Lo Il 38 sda IO dlkzal) ALl Wl e e

Slaut LSy FIFIN ARG e bl sLas AW Ao gl i med L dodas 35 9%3.76

bl slasVl plal oS L) il come 3] cRsladY) Bl Lok e cnSal Sl

sl s Jos oane 728000 oo T olss] 12) 2014-2010 wlod) gl plly soidl 33055 1o
14 2004-2000

s 9058.8 Lo sl (3 wjald Aty Abslall ) clyam) (3 ol gLl cals Sal oda JD

& Jradlly cneol) pdiall (3 Wl aongl ) rgdondY) amgdl s iy ¢ agSA s ladl) %0412

065 (Ll ¢ dogy o e nale ¢ B3LY1y Belaza V) Slaall 20551 ¢ A4 3 Loal) e Clball Bl ) dordoddl ¢ penes caas!?
67 2011

P68 o i

2016 jass 6 g ¢ Jlsd o) dnalr ¢ &Iy 2oLV ) Ale 2014-1980 sl 41 3 el whoidt Gl duls ¢ Lol sl
209

219



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys ) Jaadll

G dptme W5 Ladi aid) 200 o Wl L 3sud) slasl 3 Jssdly dnganll 15120 dasens

(Gl Al 1 L] e %064, 1) pladt g il (3 ST Sen Bgand) Aol W) oo
S FW S W) el ol sl JleYl et -4

.GEDUC ji2Y!

e 3yl OIGEDUC st o3 0 (2 GEDUC 5 & jajg m3sed) ¢ Jazdl padll oo

B Aones % 0.916 203 Bl op g O 2l 358 I3 Q) ) U e Jla sl

Wby 0,612 (gylms C12Ls (1.687 &l Lo gze 2011 aa 9631.35 alomes i Jsf 5 1996
S oda 3 3 olds e sy @) 9036,27 (s des

e gendl (S8 () i 0 graeS” QW ledl e WYY slas a5V Al (s

sl Aoyl e S gds 1S
GEDUC = -4E-06t> + 0.000t* — 0.005¢> + 0.064t> — 0.314t + 1.618
R2=0.731

4 agoll 2943 Sy JLal JE1 ol (oGS QW) ad) s ghas 2 (4-4) S

5
3 —o—GEDUC/PIB

| V%\x@

15 4

1,

0.5 A

0
O A NN TN ONOWONOANMIL! ONONWONO A NMI N
D DDDNADNDDNDNDNDOOO0OOOO0O0 00O A oA A oA o o
A NN ANDDHDDHNHDNINOOOOOOOOOOOO 0O OO O O
A A A dddAdA A A A NNNNNNNNNNNNANCNCNN

302 o0(1-4) sl wbly s slaeVU =Ll slae): yiaall

220



A G sladY) il Blual e Sl el 3 jlozzad) SY Lld Lty e Jeadl

el el J edl s Coas aagd @) LAl s e odel IS
oam aiis L S BT Jaes sag a3 O %01.68 Loyl (3 gl e (Ll 1 Ul
S (PRI 3 [ PN SR S-S PCHENARC [ 0 R PRV U PRV Y-S PR WA AR IS PRV
S e QW el b s Lagze 05 (il wlollad Flad plbdll (o e Lhe ST sl
blas mwg o) Moy ¢ 900.9 5 )8 1996,1995 s d BT Yes %117 4 Lyl !
U dao gl et g a2l s e SO ek O adlall saad AL B3Lly L) wadl
LY o 3 Sl Byga Bmen s B Bl SV e (o3LaBY) bladl G (3 p gl Sl
bt 368 3 Qe 21 W e pledl Conal e csalasV) Yl gl ) 3 el
.(2015-2000) 3zt o= %2.00

Bl ebame ST 4l S U o 8i5e B)lie L) dadl SUL 8 iy OU Leges
-) Ll 055 365 (2009 2w st 1) 5 % 1,63 Llis W) wdedd %78,05) ¢l 0585
(2007 aaw plh) 1) o5l 93,37 Llas Lt Jadld 9637.83

o el b %0 19.67, 5,08l (2015-2000) st i S Sl kel Sk s 359 Ll
gl U 1S plaxa¥l e Jug s o Ja O My 1125 Ul s ) skas 30
W et dael) el

28 ol 4 Whae o Lels O3] Lo QW1 wedl) g3 4z Lo Jo B0 (S S8 Y Liges
;wv\ﬁdﬁ;wmuw@g\gwﬁ&aﬁ@gwﬁw&quqg
Mua.a_;d‘ sz\ M)ij\ olaadd )‘ LSL}J\ J.>-.,\lj mjla.ﬁw.b-y'ﬁm’ﬁ M.«.S)J ubjw‘;&
3y odad) Fla) Blsges wby il s o fams O adl oda Cans e g Ol Sy
> colaad) dderd supds plas e Col b e

142f ¢ a;':_;.,..«cz-f ¢ S.J\.:u,els

221



AP G stadY) il Slual e JWl gladl 3 sl 5Y Ll duy e Jeadl

dgra ) Jodt dgl sl JE s gt Gl

Al Slelr] Gl bz ¥ 3] ciaadl LSl Llds anls (3 Ll Wps Ayl de
ade fad VI 06 jLaal dhe Ol Al (3 ol Sl it b pize Jo gk 2358 e
s SNl Sldal) Bygee 33ds sl bbb Bei b Al e (20 (Ll 005 OF S
2358 T B (3 el 18 el Al 08 a3l

3y Led Lowgdl jan OF 09 o) e Blstus <oy 13] §dtus BT die) ks 16 Joi
CiSI 2 as ll JY Ul ol laslo W) (52 Y BT ans lag 1Ol s daej 355 5
oy MEV) (3 clla Y ol sie wad Comsn LS (Y1 ab) Ll pusins el Ayl e
28 Olplad) sl dosb cllar] 35 Jlasly ¢ Bl (3 koo D)) (F A5Y 237 el Sl 1))
TSl o oS 1 13) A Sloys a1 gy Ca 88 Sledan (s OF LS 380

eeshl e Sos et e duhll ada (3 desns O L) Y] gl Sl s o2
o Vg‘ 2 3| ¢ (Phillips Perron) Ogy —oké ,lisls (Augmented Dickey Fuller'ADF')
Sl g anhll 3 dleacnd) 4slas¥) obgad) daedl LW 4yl aal e lagils Ds
b ol e 4l

Hy:@ =1:5820 554 -

ASTe 8 daadl Alld) 065 JWby gatmg pdor 35y sm 1gd Wi Bdall A0l COSTIS6
Al U 3Ll s e Akl dylal Aulys (3 ADF gghl g3 O3 jlas) ez

18 )l ol

D
Mod[1]: Ax; =p.xi_1 — z DiAxe_jyq1 + &
=2

A17- 1735 (1999 (1 cimaldl wlesall Sl (golas¥l oLl agfod b lo o5 =10
R égis Bourbonnais, « Econométrie » , 5 éme édition , Dunod, paris , 2003, p 262.
R égis Bourbonnais , « Exercices pédagogiques d’économétrie » , 2éme édition , économico , paris,

2012, p164.

222



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys ) Jaadll

Mod[2]: Axy = p.xp_q — Z Didx_jp1tCt+e

j=2
p

Mod[3]: Ax; =p.x¢_1 — Z DjAxi_j4q +C+ b + &
j=2

s G 3gedly ple o) 0939 ol ud) (gsxd I ALl fig S5V 23sadl OF A4 Com
d> Oe39 (LC« o< 93 I CSJA.:J\ J:.Q SNt Y (\3.5\ oLé—Y\j ol ot B é.“ s

ol

Ao ablas oo U U (S ) oS ey PP Oy ckd LY ddly U

isla>Yy gd,.u 6 poad) e BIE= (R VAT YV IR SN U e dles D= oy (o) b5y

) oLt @ Y e adlpaall eV 3 DY ACas jpld T e 3y caedald
197 e anyl @ L YI i ()2 3] . adlpiall CLLAIL 2uldh) Ol e 2l Sl

¢ OLS ol ol b danly U Syl el @9 23bad) il -

62 =0 adlid st W ldl bl e sle gay bl el U a5 -

A 1 N
¢ Sl 8y e =D 1 &

17l Sl IS5 e mpndly Sl b oLl ISP sl bl s -
) Dl aally ABLI 5L

S1=H P1A12+22 1(1__) Zt i+1Ec8emi -

L+1 7 n

L~ 4(_)2/9 A Al any slly L ol ) siae pad a Y ol3 3 S

Q

_2 i = K13 @-1

Aol s a;\,b;!\ odn O,y Lyl Liggdd 055 s agyladl I 3 1 5l

Oom ekt Ble>] Ol -

. Mackinnon/ PRE TR EREN N EE

2120 2011 ¢ o3 ¢ Wbt s " olidsy ol bl slasYl Gl ¢ st 2!

223



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys ) Jaadll

¢ Y s dlaaly 8ge el AL O 0 e W6 s Sos Ll o5TU
Bas davly s Baadl dlall O gty Bsas ST 200 e (5B Oy Cd lesl L
L) 3,48 o 2 O clé L) O ARIMA (AutoRegressive Integred Moving Average)
20 . . et . y R
Dyt ) OIS LY Ugs Sos L) a Bl i

o) gl s wpad e Y sl las ) sla] L8 &l ) esn ail s el e )
Dl ) bl ol sie Wad U e 0n ules Sue s Llesy L )

2k?*p
n

Akaike Criterion (AIC): AIC(P) = In|) e| +

ShwartzCriterion (SC): SC(P) = In|Y. e| + kzp',lln(n)

¢ olaalad) sae N 3gad) wlpae sas 1 Ko e

ol aSRal Sl Bsias 1)) e]¢ (sl i) =Wl ax s P

Lty pde Olea) B3 558" sl 375 05T Gt ool 5L ) raYl suall iy
Sy (5C)5 (AIC) o I i Bl jlas) oo piid) hes ey B3 Spmy dlsiall olpadl)
Sty g (s jlas) 3 z3sf S el pda o8 Olet s o 1) ool gLl bl
e il

Y1 dwlyld) Ol el S gl ydor ey bl Oy wud 1
3 y T )

Al anha o JW 23gadl ol gall gLl Slmys Ll wils bl Jeadd ke

Ay o) sl e Q) ededl 3Lz Y)

211 P caﬁiw@-f 4\;«&\4 A 20

224



A G sladY) il Blual e Sl el 3 jlozzad) SY Lld Lty e Jeadl

¥ Ayl 358 Sl Bum g pdr JlsY (2o o) Sy s 1(1-4) Jgar

s\l 353 5 4 3 2 1 0 eI Ol sus
ey

1 52.70 | 52.62 | 52.53 | 52.49 | 52.40 | 57.99 | AIC LOGPIB
53.00 | 52.87 | 52.72 | 52.64 | 52.50 | 58.04 | SC

1 16.00 | 16.01 | 1594 | 15.85 | 15.77 | 17.94 | AIC LOGL
16.30 | 16.26 | 16.14 | 16.00 | 15.87 | 17.99 | SC

2 55.39 | 55.32 | 55.24 | 55.15 | 55.97 | 61.97 | AIC LOGK
55.69 | 55.57 | 55.44 | 55.30 | 56.07 | 62.02 | SC

2 166 | 1.63 | 154 | 1.49 164 | 195 | AIC | LOGGEDUC
196 | 188 | 1.73 | 164 | 174 | 2.00 SC

303 o ((2-4)u3) sl Sl e slazsVU 2Ll sliel: jiaabl

i Bl s el olrps O oMol ol (3 2ogall il IV e U gy
A W b e S e T gl cllaY) drps o dsly Bl 2 (SC) (AIC) s Ll
JW el e Glayly ool JU ) shold 2l 510 B il o 3 Jelly Jlay)
S2" eyl B U e S

Byl 398 gk st JusSldt 06 gl por Lt -2

Lie Bl anell LSl iy sl Sl LY Al Y sl QW) Jeadl oy

NEFEAY

225



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys

:@\JJ\ J..a.ﬂ\

Smdl dis Thoo¥1 iz foddt 080 B gl i st il (2—4) Jgur

LOGGEDUC LOGL LOGK LOGPIB
i gt Lagdl] EPWIE - PO | i gt Lagdl) 4y ganst] Lol ¢s S gy
(A i) (A ) (A i) (Bt adl) | mdgedl
A e | A Jley 2 Ly oA sl

0.92 ~0.47 1.29 1.51 1 S5 !

2,99 2,99 2,99 2,99 .

(0.76) (0.88) (0.99) (0.99) et S
(ADF)

2,37 3.05 20.29 2,70 2

(-3.62) (-3.61) (-3.62) (-3.61) yiz 4z Ho

0.38 0.13 0.98 0.24 o>

0.63 1.91 1.34 3.35 3

(-1.95) (-1.95) (-1.95) (-1.95)

0.84 0.98 0.95 0.99

212 ~0.40 6.17 2.77 1 kb s

(-2.98) (-2.98) (-2.98) (-2.98) (PP)oys

0.23 0.89 1.00 1.00 ,

5.05 317 0.66 321 | e Ho

(-3.60) (-3.60) (-3.60) (-3.60) e

0.00 0.11 0.99 0.10

0.02 2.02 6.70 7.87 3

(-1.95) (-1.95) (-1.95) (-1.95)

0.66 0.98 1.00 1.00

323-304 o o ((4-4) 3 sy (B-4) o) sl bl e slaeVU aeUl slael ar el

aplinel Y (PP)ogn wubd JADF U o5 (olas) ok ol o I

e e ssd BT o o) Al die misadl (3 A s legll) daeall asell LSl
o8 o Bl ods im Loy () 3L 3 d A ) e L B vl O Hlasl (Sodsg

ol e 2loV AL e B p gb iy 005 e xSV A Sl

226




A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys

:@\JJ\ J..a.ﬂ\

blesll aaadl oSl oY1 Bl e Bodll e Ll LVl Gt a8
Lede Jgad! @ gl aslam Y1 Sl QW) Jgad) sy 005 Bysims (Sgtns s il mad

ws SN Lyl zo98 Ol dsadl Sl Og5d Bugll o yLus) = :(3-4) Jgur

A5 iyl o 33,40

DLOGGEDUC | DLOGL DLOGK DLOGPIB
EPWIE - PO | B gt Aol gt Bl B gt Lagdl] CS}Q:J\ & ! &
(A 2acdll) (3 aasdll) (3 2acdll) (A 2acdll)

@;\ Jla=YI @;1 Il @;\ Jle=Y! @;\ Jl=Y!
3,47 ~3.54 0.16 ~1.63 1 g
~3.00 -2.99 ~3.00 ~2.99 .
( ) ( ) ( ) ( ) AN
0.01 0.015 0.96 0.45
(ADF)
3.37 341 _2.25 213 2
(-3.63) (-3.62) (-3.63) (-3.62) s sz Ho
0.08 0.07 0.43 0.50 8>y
~3.39 2.72 1.47 ~0.02 3
(-1.95) (-1.95) (-1.95) (-1.95)
0.001 0.008 0.96 0.66
~10.63 -5.43 0.54 2.84 1 ok s
~2.99 ~2.99 ~2.99 ~2.99 .
( ) ( ) ( ) ( ) (PP)os
0.00 0.00 0.98 0.06 ,
)-\7. -\7}! :HO
~10.35 -5.30 ~2.50 _3.73 2
(-3.61) (-3.61) (-3.61) (-3.61) o>
0.00 0.00 0.32 0.03
~10.43 ~4.60 -1.82 -0.52 3
(-1.95) (-1.95) (-1.95) (-1.95)
0.00 0.00 0.98 0.47

323-304 0 o« (4-4) o3, gy (3-4) 3) gl obl o slezeWU 2l slasl : el

el e BLYly Joall slakid LWyl e Bl b e et LSl OF LS
b a8 Z3led) (3 A i) e ST PP S ADES aslaxy) (8 0F 44 e 3anns LW

5 JaY ) sl gl gns e 3005 e Y1 24 Jla Y 08 sa nadl ods il

3 o QW Jgadly L g G ke Bl b JoY) G e ool JWI

227




A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys

:@\JJ\ J..a.ﬂ\

JoY) Ayl 358 Ol pad A ot 0SBty jlasl il 1 (4-4) Jgur

AWl oyt e 89,41 s

DDLOGK DDLOGPIB
4 gunst] Hadll LWL OO Tl £ 5 S gy
(3 2esdll) (32 aadll)
oA Jla) A Jlssy)
223 ~4.90 1 sl Hgp Ko st
(-3.01) (-2.99) (ADF)
0.19 0.00 ,
234 ~4.90 2 s iz s :Ho
(-3.64) (-3.63)
0.39 0.00
1.49 468 3
(-1.95) (-1.95)
0.12 0.00
446 78,56 1 (PP)0sst ok yles
oo oo e i s Ho
463 78.36 2
(-3.62) (-3.62)
0.006 0.00
73.86 2850 3
(-1.95) (-1.95)
0.00 0.00

323-304 o o« (4-4) 3 a=lls (B-4) o) sl Sl e slazsVU 2l slae) @ el

il Y il Of ud o (Bitms LW Byl e Gl b e W Ledld) OF Lol
oA JlVl o e ) oda Smley LU WM 23l 3 B A o) e ,STPP ,ADES
05 e 18V
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UL 48 1pae @3l godl Jo Sl edadl & jlesal Y o3ladYl el SIE kel
Jy =

L,SJ.,:LZ.:J\ Qﬁ‘):—u Jﬂ@‘ Pl fLyU\ u_{,c» Mo dale lrs die bt i) JMM\ ol

VAR Gl SV Slgmze 7358 i ) bt AU ¢ V) amyl)) jglons 2l

o bl s Jand oo B3V OWolall 23U e dly saad) Gl IS 3 el
Ol Ll brasy SlaeV¥l g ol ke G5B BT ars adsls WS byasy olpand) 289
Gl e bdd oz Il Olnys sae P e VARP) 396 jlasl Lde g
(8C) 5 (AIC)
Tisedl g VAR gdgf 3 M) zofl gbldl b sue s -1
S gl bl s F el ams Wad (s el el ales LA S
VAR L.l
VAR 358 § o)) gbldl b sus wpus -1-1
Lbli J5(SC) 5 (AIC) oo IS 2ad BT Ll oz ¢ ool sbLd) lpdd ool sl dyod
PSS el el plal) s e Ay ¢ 2 gl gL
VAR 734 3 591 doldl O1jd sus L) oils 1(5-4) Jour
WAR Lag Order Selection Criteria
Endogenouswaniables: DLOGPIB LOGL DNLOGHK DLOGGEDUC
Exogenouswariables: C
Drae: BEMOEAE  Time: 15000

Samiple: 1550 2015
Indiededobsarations: 22

Lag Logl LR FFE AlC SC H

i} 125 2886 MA 133210 -11.387T8T -11.1885D 1134114
1 1608732 45 BAE54= 333117 -12.B0aaa= -11.8 14807 -12 57300
z 1787022 18 . TDEDE 40111 -12TE111 -11.0DETE -12.37T053

* indicates lag order seleciEed by the crterion

LR: s=guentis] medified LR test siatistic (23ch ==t at 5% kBesl)
FFE: Final predicionsrmor

AlC Aksik= informabon criterion

5C: Schwarz information crilerion

HC: Hannan-Cauinn infbrmation oriterion
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Vector Autoregression Estimates

Date: 08/05M18 Time: 19:02

Sample (adjusted): 1993 2015

Included observations: 23 after adjustments

Standard errors in { ) & t-statistics in [ ]

(D)

1 Gl ooty g0l pus —2-1
P AU Jgd) e bhad EVIEWS zaly plasanl

VAR 3¢ s oils :(6—4) Jour

DLOGPIB DLOGL DLOGK DLOGGEDLU . .

DLOGPIB(-1) 0.389611 0407177 0.063763 1. 446676

(0.19359) (1.02656) (0.11187) (3.07817)

[2.01257] [ 0.39664] [0.56997] [ 0.46998]

DLOGL-1) 0.082808 -0.081712 0.037604 -0.302865

(0.04651) (0.24664) (0.02688) (0.73954)

[1.78042] [-0.33130] [1.29909] [-0.40953]

DLOGE-1) 0.070533 -0.313885 0919964 -0.396323

(0.16649) (0.88288) (D.09621) (2.64734)

[0.42364] [-0.35565] [9.56180] [-0.14971]

DLOGGEDLIC(-1) -0.032050 -0.044995 -0.011608 -0.459875

(0.01411) (0.07484) (0.00816) (0.22440)

[-2.27104] [-0.60125] [-1.42331] [-2.04938]

C 0.014882 0.040283 0001668 0.024918

(D.00723) (0.03832) (0.00418) (0.11492)

[ 2.06056] [ 1.05108] [0.39944] [0.21683]

R-squared 0.375786 0.041607 0.8684985 0.236454

Adj. R-squared 0237072 -0.171369 0839273 0.06ETTT

Sum sq. resids 0.005525 0.155370 0.001845 1.396950

S E. equation 0.017520 0.092907 0.010125 02785832

F-statistic 27090865 0.195359 29.71953 1.393552

Log likelinood 63.20440 24 83496 75.81758 -0.421749

Akaike AIC -5 061252 -1 724779 -6.158051 0471456

Schwarz SC -4 8144085 -1.477932 -5.911204 0.718302

Mean dependent 0.030403 0.036489 0.036446 0026672

2.0. dependent 0.0200549 0.085342 0.025254 0.288377
Determinant resid covariance (dof adj.) 1.50E-11
Determinant resid covariance 5.63E-12
Log likelinood 167.3369
Akaike information criterion -12.81190
Schwarz criterion -11.82452
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pdes aml) aol) el g gas a0 ST O (g AN Z3sadl B e i) T

el oy G B3I sy
(Sl e iyt -1-2

O LS M ol pag ¢ VUl nedall sl i 31l OF Ja Bjms Jlas VI s M5 oo

Jarque-Bera , Kurtosis, skewness <l,lasb Cpacad
Kurtosis, skewnes L) -
skewnes JKurtosis —lila>V o S Ll o3l o bbbl L) s ook
Eviews8 zaby 0 Lede familly
skewnes jKurtosis<!ylas- c\w (7—4) Jgd

WAR Residual Mormality Tests

Orthogonalization: Cholesky (Lutkepohl)

Mull Hypothesis: residuals are multivariate normal
Date: 08/05M18 Time: 23.59

Sample: 1990 2015

Included observations: 23

Component Skewness Chi-=q df Prob.
1 -0. 410614 0646314 1 04214

2 0.769765 2271395 1 01313

3 -0.503189 0.970595 1 0.3245

4 0.686044 1.804180 1 01792
Joint 5.692485 4 0.2233
Component Kurtosis Chi-sq df Praob.
1 2.614868 0142146 1 07062

2 5.657713 6.769126 1 0.0093

3 2223687 0.577551 1 0.4473

4 3.002731 7.15E-06 1 0.99749
Joint 7488830 4 01122
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Jarque-Bera LU da,Ll)
Jarque-Bera )\ —<
DS Rad et a5k ) sl 13 ) Al el o Ll el e

S=2pBy 4o (B —3) > X2g(2)
6 1 24 2 1-a

¢hpsl] Baad: S e
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WAR Residual Mormality Tests

COrthogonalization: Chaolesky (Lutkepaohl)

Mull Hypothesis: residuals are multivariate normal
Date: 08/M05M18 Time: 23:.59

Sample: 1990 2015

Included observations: 23

omponent Jarque-Bera df FPraob.
1 0738461 2 0.6742

2 9.040521 2 0.0108

3 1.548146 2 0.4611

4 1.804187 2 0.4057
Jaoint 1318132 a8 0.1058
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L 3t S0 INVETSe TOOL &Sl jodd) woa OF (LU JSCadl (3 ) il i
O an U gl 015 513 a5 o )l domgi 3] ol pa ol o8 I3 VAR 3101 4N 4

GV LY 358 3 LSl yoddt aygi(5-4) JSCs

Inver<sc Rools of AR Charactenstc Polynomial
1.5

T
1.5 1.0 0.5 0.0 0.5 1.0 1.5

.EVieWSS GAUJ.; J)’\:— R ala Z)-LAL\

S LU e Caelas jlast P e ol S0 Gl DY Ol meoy Se LS

VAR 346 olasY
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WaAR Residual Serial Correlation LM Te. .
Full Hypothesis: no serial correlation at. ..
Crate: OS/O6/12 Time: O1: 32

Sample: 1920 2015

Imncluded cobhsaervations: 23

Lags LM-Stat FProb
1 17F. 028153 032303
= 18 16659 02142
3 14 37495 05708
A4 1F.OFASS 02308
5 16.659409 0. 4057
e 20.95219 0.1304
rd 10.02062 028550
s 16. 04185 0._4500
o 1252315 05342
10 5.829930 09764
11 5. F0ASAT 0.97sS5
12 O S057F23 0591
13 12 61553 0. 7006
14 12. 33423 0. 7207
15 S A0F00F 09353

Frobs from chi-square with 16 df.
Eviews8 zsb, ol i jiuall
il OY ells VAR £35¢ Jlsd 315 b)) dogy ¥ &l Joadl 5 s 0 W o
Vil 2sadl OF Judll (K W s ey <0.05 o ST LISTM las) adla>Yy 2l

s Y1 bl alSCan e aley

: Ljung-Box jws1 —3-2
ilax] Gily o Y ol clay 3555 e gle Sl OF o Bal jLas V) s festey
: s1Q-stat ssenl (3 ied =T LB jLasY)

15 =9 15 =9
LB = 2 Pk = 23(23 + 2 Pk =164,8 > X2 = 24,996
=n(n+2) K (23+2) g 108 > Aooss = 4%

K=1 K=1

235



A § BsladYl el Bl o Sl gokadl & jlazzat) Y Lol dalys

:@\JJ\ J..a.ﬂ\

YAR Residual Potmanteau Tests for Autocorrelations

Mull Hypothesis: no residual autocarrelations up to lag h
Date: 0B/06M8 Time: 01:33
Sample: 1990 2015

Included observations: 23

Ljung-Box ylz>) cﬂ.:: (10—4) Jogdr

Lags C-Stat Prob. Adj Q-5Stat Praob. df
1 7.941005 MA* 8.3019549 MA* MA*
2 27 27636 0.0385 2947878 0.02049 16
3 44 44950 0.0706 49 2278349 0.0264 32
4 59.65181 0.1207 G7.63068 0.0323 43
5 7427301 01783 86.31333 0.0330 G4
6 90.46216 0.1988 108.2163 0.01495 a0
7 87.199249 0.4466 117.90049 0.0641 a6
a 110.67949 0.5175 138.5713 0.0450 12
g 1229436 0.6097 158.7188 0.0339 128
10 1287844 08134 169.0525 0.0753 144
11 135.4564 0.9209 181.8405 0.11349 160
12 143.1465 0.9669 197.9196 01234 176
13 1521154 0.9847 218.5482 0.0917 192
14 158.3598 0.9949 2370617 0.0814 208
15 164 8873 0.9989 2529532 0.0894 224

*The test is valid only for lags larger than the VAR lag order.
dfis degrees of freedom for (approximate) chi-square distribution
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Fairwise Granger Causality Tests
Date: 08/05M18 Time: 20:11
Sample: 1990 2015

Lags: 1

rMull Hypothesis: Cbs F-Statistic Frob.
OLOGGEDUC does not Granger Cause DLOGPIB 23 3.04634 0.0963
OLOGRIB does not Granger Cause DLOGGEDUC 022248 0.6423
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Jadlt 85 L) A1> Wy QoY) JS sl o) bsSe Jld 4
Judl J& sl ol ou S 4 14

Olpkie o piie 1S3 Aflgdall Slatiall Al 2831 Jg Olagles by L) 1 a9k
o el Slane i B3le] e 858 Bty el s ez L m3sed) (3 65V Olally (3 sadl
Adlas e o3 Js ol (o Bale] da Byl gilad) SOlST LSS (il Al sliadnl o

e

Jut Jot mitdd it oS Wl (12-4) Jgur

WVariance Decomposition of DLOGPIB:

Feria... S.E DLOGPIB DLOGL DLOGK  DLOGGED..
1 0.017520 100.0000 0.000000 0.000000 0.000000
2 0.020747 78.093497 5628719 0287103 15.99021
3 0.021207 76.42364 7.785089 0.403318 15.38205
4 0.021325 75.92618 TATT422 0.522651 1677375
5 0.021364 75.77456 7883011 0.614771 1572766
a] 0.021385 7568164 7.880373 0.695145 15.74284
7 0.021398 75.61957 7.883686 0.761321 15.73042
8 0.021409 75.56875 7887704 0817432 15.72611
g 0.021418 75.52771 7.888434 0.864377 15.71948
10 0.021425 7549322 7.887972 0.903938 16.71487

Eviews8 iz : il
S oF d) sl Y s SbsSe b e b dladly odlel Joudl (3 2yl el et
55 Aty s LYl 21 U 08 Oleday lat pedll ) 3 (Y A2 W a3 bl
ais gzedd (52 JlaYl 2 ol o8 s @ 5l Tas e 96100 OF ol e oD Gl
SU Al e @ % 219 Lle % 78.09 ) andl s W saall (3 e (oY) sl IO
el s sl sl (3 % 24.5 ) ety Lads dend) oda miii cAdns Bed gag il

961571 ey 3l a1 Sl U e G L) el Jo BLEW e SN

238



AP G stadY) il Slual e JWl gladl 3 sl 5Y Ll duy e Jeadl

Jad) 35 Ll A1y € -2-4
G ol U a5 o)l sl olaal) Clesd gol) Ll o Al sds S0 e S
P o sl 3 s ol 3 delie o (Y i) e e S Rl 84S Sy gl
J W@l Bl BL Bl ) bl Se e (VAR 2358 o W Bl et nny
ST (ol Gy oMbl amd Blana W) Wls 9> La glay eadll @bl labngy sk
Ol e Y tad T OB nas a5 3 O)ly Wl 3 Ol COlSy (@lalSany 8 atns i)
gl dlay s Olsdl) Ll Olpaal) s ¢ cime a8l Ol Ay Jo ST (3 Jenns dedsall)
(ised) 3 A Sl (i Al Byl Bl Y1 A wrly 3 b @ T s
o B 5 A » B5ladl duld Ind b gize (3 doly (lae CLA) Lajliie Bado gl diad

VAR CJ}.C L} ‘}bi L}L L‘S-U\ ﬂ.«.:‘l\ L;l S Sery9 (03

Bl ¥1 Wls et 3 e Q) JB W) e QW) ded) Je WY ST Je Gl
Bty JW el e B as bl clall Gl sl L) a8 0z Jad) 53
P W S I e 3gadl @ B lie Bako Y U Y) 21 U ane Blnaa) 24SH (LY
W aedadl e G o pad Qe S sl s D1y 2 :(6-4) IS
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VAR Gl Yl olgme 356 puis ) bk

GS}«J\ JURT:) VAR Céj.ﬂ ‘} Q;AJ.\‘ 5]9\..;:.‘\ Q\jé PRV »\,g.\ﬁ: -1
VAR 348 § o) bl OIpd sus jlost —1-1
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WAR Lag Order Selection Criteria
Endogenous variables: DLOGIDH DLOGTSES

Exogenous variables: C
Diate: 08/05M18 Time: 20:54
Sample: 1990 2015
Included observations: 20

Lag LogL LR FPE AlC SC HQ

o 111.4233 MA* 6.07e-08 -10.94233 -10.84276* -10.92289
1 116.4972 8.626688 5.47e-08* -11.04972* -10.75101 -10.99141*
2 117.9019 2106916 7.22e-08 -10.79018 -10.29232 -10.69300
3 119.1469 1.618539 §.89e-08 -10.514689 -9.817676 -10.37862
4 121.3945 2472341 1.27e-07 -10.33945 -9.443288 -10.16451

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AlC: Akaike information criterion
SC: Schwarz information criterion
H: Hannan-Cluinn infarmation criterion
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Wector Autoregression Estimates

Chrate: OS/05M1 23 Tirme: 27102

Sample (adjusted): 19932 2015
Included ch=aervations: 22 after adjustmeant=
Standard error= im [ 3 & t-=statistics im [ ]

e ) I S |

DLOSTSES

DO SIDHC-1T Y

CDLOCSTSESC-1)

0. AF2697F
CO.Z20907F )
[ 2. 26096]

o.o1s11=2
(O.01922%
[ 0. 94231]

(0. 00258}
[ 1.62125]

S . AF0195
(2. 1323321
[ 2. 56536]

O.112521
(0. 19504%
[ 0. SFA4F]

—O.006922
(002635
0. 26252]

R-=guared

Ad. R-=quared
SumMm =S=q. resids
= E. eguation
F-=tatistic

Log likelinhood
Akaike Al
Schwars S
FMean dependant
=00 dependasnt

0. 243153
O 157253
o000 5
O 0042770
Z. 212704
994 45402
-7 8532399
—F. 805291
oO.o010=25=2
O 004 G30

O.26543=265
o 191979
o0z 7FazZ9
O.04=32543

Creterminant resid covariance (dof adj. )
Chetermimnant resid covariance

Log likelihood

Akaike inforrmation criterion

=chwar= criterion
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P b LS VAR 558 st abladl a8 S (18-4) Jgadt o 53!

DLOGIDH - 0.4726*DLOGIDH(-1) + 0.0181*DLOGTSES(-1) + 0.0042
t.stat(2.26) (0.94)(1.63)

DLOGTSES - 5.4701*DLOGIDH(-1) + 0.1126*DLOGTSES(- 1) —0.0069

t.stat(2.25) (0.57)
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VAR Residual Mormality Tests

Crthogonalization: Cholesky (Lutkepahl)

Mull Hypothesis: residuals are multivariate normal
Crate: 08/07ME8 Time: 15:38

Sample: 1990 2015

Included observations: 23

Component Skewness Chi-=q df Prob.
1 0278432 0297177 1 0.53857

2 0.480260 0.884156 1 0.3471
Joint 1.181332 2 0.5540
Component Kurtosis Chi-=q df FProb.
1 3.235341 0.053078 1 08178

2 2442398 0.297965 1 0.5352
Joint 0.35104 2 2 0.8290
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VAR Residual Mormality Tests

Orthogonalization: Cholesky (Lutkepohl)

Mull Hypaothesis: residuals are multivariate normal
Date: 02/07ME8 Time: 1538

Sample: 1290 2015

Included observations: 23

Component Jarque-Bera df Prob.
1 0.350255 2 0.8394
2 1182121 2 0.5537
Joint 1.532375 4 0.82049
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WaR Residual Serial Correlaticomn LM T
rdull Hypothesis: no serial corrslation at. ..
Date: O 071 = Tirme: 1543

Z=ample. 1290 2015

INncluded observation=s: 23

Lag=s LM—=tat FProb
-1 2 F1s5s9== O.S5053=
= 2 000454 O 5577
= Z 197210 . s995
=4 =2 12201 O.53256
= Z 951454 0O 5543
=1 1. 150=2=9 oO.=352
- 5. 29653215 oO. 13277
= O =S053253 o932 75
= 1. =23FA4A53 O =558
1O 1. 541920 o.=s1292=
11 5 0OG5451-4 0. 1944
1= 2 FEST IS O.5110
1= 1. F0543 O F 750
14 1. Fa==a8s5s5 0O 7FrrsG
15 2 5945 =52 O f 450
Frobbs frorm chi-=sguare with < dr.
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D2
Py

n—K

15 ~
PZ
=23(23 +2) Z K = 2811 > XZys.15 = 24,996
K=1

15
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= n—K
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VAR Residual Potmanteau Tests for Autocorrelations
Mull Hypothesis: no residual autocaorrelations uptolagh
Date: 08/07M8 Time: 15:44

Sample: 1990 2015

Included observations: 23

Lags C-Stat Praob. Ad] Q-Stat Profb. df
1 0.035570 PAF 0037187 A PAF
2 3272997 0.5132 3.582941 0.4654 4
3 5581476 0.6940 6237691 0.6206 a8
4 9.075997 0.6a64 10.46790 0.5750 12
5 1212440 0.7354 14 36308 05717 16
G 13.35190 0.8618 16.02382 0.7151 20
7 19 25738 0.7381 24 51296 04326 24
a 19.89404 0.8647 25 64250 05827 28
9 20.88065 0.9242 27.09906 0.7131 3z
10 21.64820 09718 28.45704 0.8105 36
11 23.83250 0.9800 32.64362 0.7891 40
12 25 774585 0.9871 36. 70426 07743 44
13 26.33892 0.9854 38.00230 0.8490 48
14 2691111 0.9885 389 46458 0.8894 52
15 2811736 0.9893 42 83254 0.9001 il

*The test is valid only for lags larger than the VAR lag arder.
dfis degrees of freedom for (approximate) chi-sguare distribution
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Variance Decomposition of DLOGIDH:

Perio... S.E. DLOGIDH DLOGTESES
1 0.004270 100.0000 0.000000
2 0.004743 9y 238509 2714910
3 0.004943 96.64398 3.356019
4 0.005026 96.33900 3.611001
5 0.005061 96.28501 3.714987
& 0.005076 95.24122 3758778
7 0.005083 95 22258 ATTT422
8 0.005025 95 21480 3.F7a5398
9 0.005087 a5.21112 3.Fasa1a
10 0.005087 96.20971 3.7902385
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Response of DLOGIDH to Cholesky
One 5. D. Innovations
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[ — DLOGIDH —— DLOGTSES |
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Pairwise Granger Causality Tests
Date: 08/M07FME8 Time: 16:08
Sample: 1990 2015
Lags: 1
Mull Hypothesis: Obs F-Statistic Prob.
DLOGETSES does not Granger Cause DLOGIDH 23 0.88794 0.3573
DLOGIDH does not Granger Cause DLOGTIES G.58105 0.0185
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WAR Lag Order Selection Criteria
Endogenous variables: LOGPIB
Exogenous variables: C

Date: 07 /3118 Time: 14:23
Sample: 1990 2015

Included observations: 21

Lag Logl LR FFE A S HQ
n] -607F 9753 Py 9 0Ze+23 57 99765 58 047329 58 00844
A -542. 2018 107.9209* 2. 28e+21* 52 409582* 52.50915* 52.42127*
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4 -547F.5616 0017328 4. 2Z2e+21 52.62492 5z2.87361 52675859
5 -547. 3833 0.2543504 4. .67 e+21 52.70317F S32.00160 5276794

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at S% lewvel)
FPE: Final prediction error

Al Akalke information criterion

B Schwarz information criterion

HOQ: Hannan-CQuinn information criterion
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WaR Lag Order Selection Criteria
Endogenous variables: LOGHK
Exogenous variables:
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5 -575. 6144 0464369 6. F8ae+22 55 39184 55 620238 55 45661

= indicates lag order selected by the criterion

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

Al Akaike information criterion

S Schwarz information criterion

HCQ Hannan-Ciuinn information criterion

LOGL bl slo¥i iry3 -3

WAR Lag Order Selection Criteria
Endogenous variables: LOGL
Exogenous variables: C

Date: O7/31/18 Time: 14:26
Sample: 1990 2015

Included observations: 21

Lag LoglL LR FFPE A =G Hy
o -187.3927 Pl 2628590, 17. 94216 17.eg9190 17.95295
1 -163.6715 42 92405 A1F 040 5 15.FFra24™ 15.8777F2* 15.79933*
2 -1632 4587 0264207 45013323 15 85321 16 00243 15 88559
3 -1632 4486 0016254 495993 2 15 947458 16 14644 15 99066
4 -1632.1506 0454136 5327¥35.0 15.07434 16. 26303 165.06331
5 -162.09587F 1.505498 5337547 15.00921 15.20765 15.07298

= indicates lag order selected by the criterion

LR: seguential modified LR test statistic {each test at 5% lewvel)
FPE: Final prediction error

AlC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

LOGGEDUC il s\t d>ys -4

WAR Lag Order Selection Criteria
Endogenous variables: LOGGEDILIC
Exogenous variables: O

Drate: OF/21/18 Time: 1427
Sample: 1990 2015

Included observations: 21

Lag LoglL LR FFPE A sSC Ho
0 -19.57629 [ SN 0. 415547 1.959546 20092585 1.970441
h -15.28929 IS F239 0.204012 1.6466509 1. 746087 1.668198
=2 -12.65293 4 517932 0260524 1. 490851* 1.640068= 1.523235*
3 -12. 17592 0772918 0.274555 1.540554 1.7329521 1.5837432
4 -12.15278 0.033747 0.2302744 M1.633693 1.882289 1.687666
5 -11. 45604 0.932475 0.314087 1.66324323 1.9561868 17258201

* indicates lag order selected by the criterion

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

ANC: Akaike information criterion

SC: Schwarz information criterion

HO: Hannan—-Cuinn information criterion
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Mull Hypothesis: LOGPIB has a unit root Mull Hypothesis: LOGPIB has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* t-Statistic Prab.*
Augmented Dickey-Fuller test statistic 1611603 09988 Augmented Dickey-Fuller test statistic -2705573  0.2430
Test critical values: 1% level -3737852 Test critical values: 1% level -4.394309
506 level 2991878 5% level -3.612189
10% level -2 535542 10% level ~3.243079
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
- - Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation . ]
Dependent Variable: D(LOGPIB) ﬁzgﬂq*fjg&“;ﬁtgabL::-rESfLOGP'E”
Method: Least Sguares R guares
. . Date: 07/31M18 Time: 14:28
Date: 07/31M8 Timea: 14:29 ; .
sample (adiusted): 1992 2015 Sample (adjusted): 1992 2015
. I N - Included observations: 24 after adjustments
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Yariable Coefficient Std. Error -Statistic Prob.
LOGPRIB{-1) -0.208849 0.077192  -2705573 0.0136
LOGPIB({-1) 0.026697  0.017661 1511603 01455 D(LOGPIB(-1)) 0.075004 0189203 0306806  0.5056
D(LOGPIB{-1}) 0311158 0205995 1.510509 0.1458 o 4 TRE+11 1.66E+11 2 875174 0.0094
C -145E+10 5.98E+10 0241692 08114 @TREND("1920) 3.37E+10  108E+10  3.109579  0.0055
R-squared 0.341715  Mean dependent var 1.25E+11 R-squared 0.556254 Wean dependentvar 1.28E+11
Adjusted R-squared 0279021 S.D. dependentvar T.7T1E+10 Adjusted R-squared 0.489692 S.D. dependentvar TT1E+10
S.E. of regression 6.54E+10  Akaike info criterion 5276340 S.E. of regression 5.51E+10 Akaike info criterion 52 45235
Sum squared resid 9.00E+22 Schwarz criterion 52910686 Sum squared resid 6.06E+22 Schwarz criterion 52 54869
Log likelihood -630.1608 Hannan-Quinn criter. 5280247 Log likelihood -625.4282 Hannan-Quinn criter. 52 50444
F-statistic 5.450531 Durbin-Watson stat 21830386 F-statistic 8.356852 Durbin-Watson stat 2.000178
Prob(F-statistic) 0.012398 Prob(F-statistic) 0.000845
03 - sadl)
MMull Hypothesis: LOGPIB has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)
t-Statistic FProb.*
Augmented Dickey-Fuller test statistic 3.354855 0.9994
Test critical values: 1%4 level -2 664853
524 lavel -1.9556581
10% level -1.608793
*Macklinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D{LOGPIB)
Method: Least Squares
Date: OF/31/M18 Time: 14:29
Sample (adjusted): 1992 2015
Included cbservations: 24 after adjustments
Wariable Coefficient Std. Error t-Statistic FProb.
LOGPIB(-1) 0022772 00067858 3.354855 0.0029
D{LOGPIB(-1)) 0.324669 0.193976 1.6F3761 0.10832
R-squared 0.229384 Mean dependent var 1.25E+11
Adjusted R-squared 0.309878 S.0D. dependent var T.¥F1E+10
S E. ofregression 6. 40E+10 Akaike info criterion 52 68285
Sum squared resid 9 0OZE+22 Schwarz criterion 5278102
Log likelihood -G30.1942 Hannan-Ciuinn criter. 5270889
Durbin-YWatson stat 22056132
PIB
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Mull Hypothesis: D(LOGPIB) has a unit root MNull Hypothesis: D(LOGPIB) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1631687 0.4510 Augmented Dickey-Fuller test statistic -2.130253 0.5032
Test critical values: 1% level 3752946 Test critical values: 1% level -4.416345
5% level -2.998064 5% level -3.622033
10% level -2 538752 10% level -3.248502
*MacKinnon (1996) one-sided p-values. *Mackinnon (1996) one-sided pvalues.
: ] Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation ; i
Dependent Variable: D(LOGPIB,2) ﬂefhe”d‘?i”“"atr:b'e- D(LOGPIB.2)
Method: Least Squares velnod. Least squares
) S Date: 07/31/18 Time: 14:30
Date: 07/31M18 Time: 14:30 ! )
Sample (adiusted): 1993 2015 Sample (adjusted): 1993 2015
Included observations: 23 after adjustments Included observations: 23 after adiustments
Variabl Coefficient Std. E t-Statisti Prob.
Variable Coeficient  Std.Emor  tStafistc  Prob. anene oeen o e 0
D{LOGPIB(-1)) -0.578503 0271566  -2.130253 0.0464
DLOGPIB(1) - -0.333176 0204191 -1.631667  0.1184 DLOGPIB(-1)2)  -0.241704 0215703 -1120538  0.2764
DILOGPIB(-1),2) -0.370261 0.196883  -1.880619 0.0747 o 3 88E+10 3 18E+10 0.905117 0.2767
c 513E+10  276E+10 1861986  0.0774 @TREND(1990")  365E+09  273E+09 1337638  0.196
R-squared 0364953  Mean dependentvar B.95E+09 R-squared 0419616 Mean dependentvar B.95E+09
Adjusted R-squared 0.301455 3.D. dependentvar 7.79E+10 Adjusted R-squared 0.227976 S.D. dependentvar 7.79E+1
S.E. of regression 6.51E+10 Akaike info criterion 52.75722 S.E. of regression 6.38E+10 Akaike info criterion 52 7541
Sum sguared resid 8.47E+22 Schwarz criterion 52.90533 Sum squared resid 775E+22  Schwarz criterion 529516
Log likelihood -603.7080 Hannan-Quinn criter. 5279447 Log likelihood -B02.6730 Hannan-Quinn criter. 52.80384
F-statistic 5747024 Durbin-\Watson stat 1.941420 F-statistic 4578975 Durbin-Watson stat 1.85262
Prob(F-statistic) 0.010666 Prob{F-statistic) 0.014155
0373 gaill
rMull Hypothesis: DILOGPIB) has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.029504 0.6625
Test critical values: 1%% level -2 669359
5% level -1.956406
10%% lewvel -1.5608495
*Mackinnon (1296) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DH{LOGRPIB, 2)
Method: Least Squares
Date: 07/31/M18 Time: 14:21
Sample (adjusted): 1992 2015
Included observations: 22 after adjustments
Wariable Coefficient =td. Error t-Statistic Prob.
CLOGPIB-1)0) -0.003173 0107196 -0.029604 0.9767
D{LOGPIB{-1),2) -0.496185 0.195462 -2.538518 0.0191
R-squared 0.254875 Mean dependent var 6.95E+09
Adjusted R-squared 0.219393 S.0D. dependent var T.79E+10
S.E. ofregression 6.88E+10 Akaike info criterion 52 830132
Sum squared resid 9 94E+22 Schwarz criterion 52.92886
Log likelinood -605.5464 Hannan-Cwuinn criter. 52.85496
Curbin-Watson stat 2047212
02 GA
01z sail) ‘ 027354l
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Mull Hypothesis: D(LOGPIB,2) has a unit root Mull Hypothesis: D(LOGPIB,2) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prab.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4909559  0.0008 Augmented Dickey-Fuller test statistic -4.903446  0.0038
Test critical values: 1% level -3.769597 Test critical values: 1% level -4.440739
5% level -3.004861 5% level -3.632896
10% level -2 G42242 10% level -3.254671
*MacKinnon (1996) one-sided p-values. *MackKinnon (1996) one-sided p-values.
- : Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation . ]
Dependent Variable: D(LOGPIB,3) ﬁgfheo"d‘?i':a‘ftr';bL::'rESE'-OGP'E'-3}
Method: Least Squares i guares
; S Date: 07/3118 Time: 14:31
Date: 073118 Time: 1432 ] )
Sample (adjusted). 1994 2015 Sample (adjusted). 1994 2015
P ! S : Included observations: 22 after adjustments
Included obsemvations: 22 after adjustmenis
Variable Coeficient  Std Error  t-Statistic  Prob. Variable Coeficlent  Std Emor  tStalictc  Prob.
D(LOGPIB(-1),2) 1871108 0381500 -4.903446  0.0001
DLOGPIBCT)2)  -1.839674 0374713 -4.809559  0.0001 DILOGPIB(-1,3) 0258629 0217158  1.190971  0.2491
D(LOGPIB(-1),3) 0.237321 0212666  1.115829 02784 c 431E+10  365E+10 1482446 02524
c 183E+10  144E+10 1260277 0.2197 @TREND(1990")  -169E+09  228E+00 -0741682 04678
R-zsquared 0778844 Mean dependentwvar 5.24E+08 R-squared 0.785403 Mean dependent var 5 24E+09
Adjusted R-squared 0.755565 S.D. dependentvar 1.34E+11 | Adjusted R-squared 07496368 S.D. dependentvar 1.34E+11
S.E. of regression G.G5E+10  Akaike info criterion 52.80357 | SE. ofregression 6.73E+10  Akaike info criterion 52 86438
Sum squared resid 8.39E+22 Schwarz criterion 5295235 | Sum squared resid 8.14E+22 Schwarz criterion 53.06275
Log likelihood -577.8393  Hannan-Cluinn criter. 5283862 | Log likelihood -577.5082 Hannan-Quinn criter. 52.91111
F-statistic 3345618 Durbin-Watson stat 2086722 | F-statistic 21.95924 Durbin-Watson stat 2104556
Prob{F-statistic) 0.000001 Prob(F-statistic) 0.000003
0373 gaill
Mull Hypothesis: D(LOGPIB,2) has a unit root
Exogenous: Mone
Lag Lenagth: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.682197 0.0001
Test critical values: 1% level -2.674290
5% level -1.957204
10% level -1.608175

*MackKinnon (1286) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{(LOGFIB,3)

Method: Least Squares
Date: 07231118 Time: 14:32
Sample (adjusted): 1994 2015

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Fraob.
DILOGPRIBI(-1),2) -1.746768 0.373066 -4 682197 0.0001
DiLOGPIB-1),3) 0190171 0212592 0.894535 02817

R-squared 0760092 Mean dependentwvar 5 24E+09
Adjusted R-squared 0.7483097 3.D. dependentwvar 1.34E+11
S E. ofregression 6. 75E+10 Akaike info criterion R2. 79405
Sum squared resid 910E+22 Schwarz criterion 52 89324
Log likelinood -A78.7346 Hannan-CQuinn criter. RZ2 81742
Durbin-WWatson stat 1.9855827
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Mull Hypothesis: LOGK has a unit root Mull Hypothesis: LOGK has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed) Lag Length: 2 (Fixed)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.206230 0.9978 Augmented Dickey-Fuller test statistic -0.292855 0.9857
Test critical values: 124 level 3. 752946 Test critical values: 1% level -4 416345
5% lavel -2 908064 5% level -3.622033
10% level _2 538752 10% level -3.248582
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey—lfullerTest Equation
Dependent Variable: D(LOGK) Dependent Variaole: D(LOGK)
Method: Least Squares Method: Least Squares
i . 1 - -
Date: 07/21/18 Time: 14:43 Date: 07/31/18 Time: 14:42
. Sample (adjusted): 1993 2015
Sample (adjusted): 1993 2015 Included observations: 23 after adjustments
Included observations: 23 after adiustments
Variable Coefficient  Std. Error  tStatistc  Prob. Variable Coeficient  Std. Brror UStalistic  Prod.
LOGK{-1) -0.006150 0.021000  -0.202855 07730
LOGHK(-1} 0.022573  0.017419  1.296230  0.2104 DILOGK(-1)) 0.698200  0.239220 2918656  0.0002
D(LOGK(-1)) 0.941016 0228256 4122634  0.0006 DILOGK(-2)) -0.116939  0.226596 -0.516066  0.5121
D(LOGK(-2)) -0.123154 0.246421  -0.499770 0.6230 o 4 40E+11 5 DAE+11 -0 622834 05412
c -2.25E+11 240E+11 0935714 0.2612 @TREND("1990%) 492E+10  2.33E+10 2115156 0.0436
R-squared 0920273 MWean dependentvar 9.09E+11 R-sguared 0936144 Mean dependent var g NaE+11
Adjusted R-squared 0907635 S.D. dependentvar B.96E+11 Adjusted R-squared 0921954 SD.dependentvar 6.96E+11
S.E. of regression 211E+11  Akaike info criterion 55.14849 S.E. of regression 1.94E+11  Akaike info criterion 55.01347
Sum squared resid 5.49E+23 Schwarz criterion 55.34597 Sum squared resid 6.80E+23 Schwarz criterion 55 26032
Log likelinood -630.2077 Hannan-Quinn criter. 55.19816 Log likelihood -627.6549 Hannan-Quinn criter. 55.07555
F-statistic 73.10442 Durbin-Watson stat 2.068948 F-statistic 65.97137 Durbin-Watson stat 1.992746
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
01 zasadl)
Mull Hypothesis: LOGK has a unit root
Exogenous: Mone
Lag Length: 2 (Fixed)
t-Statistic Prab.*®
Augmented Dickey-Fuller test statistic 12349413 0.9507F
Test critical values: 1% level -2 669358
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DILOGK)
Method: Least Squares
Drate: 073118 Time: 14:43
Sample (adjusted): 1993 2015
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOGHK(-1) 0.007031 0.005210 1.349413 0.1923
DILOGK-1)) 0.995236 0.220090 4521941 0.0002
D{LOGK(-2)) -0.052510 0.233840 -0.224554 0.8246
R-squared 0.916599 Mean dependentwvar 9.09E+11
Adjusted R-squared 0.908259 3.D. dependentwvar 6.96E+11
S.E. ofregression Z11E+11  Akaike info criterion 55.10659
Sum squared resid 8.8BE+22 Schwarz criterion 55.25470
Log likelinood -630.7258 Hannan-Quinn criter. 5514384
Durbin-Watson stat 2046883
01 3A!
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Mull Hypothesis: D(LOGK) has a unit root Mull Hypothesis: D{LOGK) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed) Lag Length: 2 (Fixed)
t-Statistic Prob* -Statistic Prob *
Augmented Dickey-Fuller test statistic 0.165827 0.9836 Augmented Dickey-Fuller test statistic -2.254303 0.4392
Test critical values: 156 level -3.769597 Test critical values: 1% level -4.440739
5% level -3.004861 5% level -3.832808
10% level -2 542242 10% level -3.254671
*MacKinnon (1998) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Di;key—FuIlerTest Equation
Dependent Variable: D{LOGK,.2) Rgfheondq?_r;taiatrlsaqu::fEsELOGK.2}
. V] .
Meth_od. LeaStSq'."are.S . Date: 07/31/18 Time: 14:43
Date: 07/3118 Time: 14:44 g le (adjusted): 1994 2015
Sample (adjusted): 1994 2013 Inimg:d 2b]leesweatiﬁnS' 22 after adjustments
Included observations: 22 after adiustments _ !
Variable Coeficient  Std.Emor  tStatistic  Prob. Vaniable Coeficient  Std Eror _ tStatistic  Prog
D(LOGK(-1)) -0.508147 0225412 2264303 00377
DILOGK-1)) 0.013842 0083474  0.165827  0.8701 DILOGK(-1).2) 0189959 0237737 0799030 04343
DILOGKI-1}.2) -0.021138  0.250517  -0.084378  0.9337 D{LOGK(-2).2) 0135038 0224544 0601385 05595
DILOGKI-2),2) -0.003150 0245728 -0.012818 0.9899 c ' 2 44E+11 153E+11  -1502022 0.12d5
€ BO94B+10 798E+10 1120272 02773 @TREND(19907  5.4BE+10  211E+10 2450023  0.0234
R-squared 0.001664 Mean dependentwvar 9.92E+10 R-squared 0.262325 Mean dependentvar 9.92E+10
Adjusted R-squared -0.164725 S.D. dependentvar 2.07E+11 Adjusted R-squared 0.088754 S.D. dependentvar 2 07E+11
S.E. of regression 2.23E+11  Akaike info criterion 55.26440 SE. of regression 1.98E+11  Akaike info criterion 5505273
Sum squared resid 8.98E+23 Schwarz criterion 5546277 Sum squared resid E.EIE+23  Schwarz criterion 55 30089
Log likelihood -603.9084 Hannan-Quinn criter. 5531113 Log likelihood -§00.5800 Hannan-Quinn criter. 5511114
F-statistic 0.010001 Durbin-Watson stat 1982716 F-statistic 1 /11343 Durbin-Watson stat 2 032579
Prob(F-statistic) 0.998576 Prob(F-statistic) 0243234
03z 34l
Mull Hypothesis: D(LOGK) has a unit root
Exogenous: Mone
Lag Lenagth: 2 (Fixed)
t-Statistic Frob.®
Augmented Dickey-Fuller test statistic 1.474665 0.9605
Test critical values: 1% level -2 674290
5% level -1.957204
10% level -1.608175
*MackKinnon (1996} one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{(LOGK, 2)
Method: Least Squares
Date: 0723118 Time: 14:44
Sample (adjusted): 1994 2015
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Frob.
D{LOGK-1)) 0.083167 0.056297 1.474665 0.1567
D{LOGE-1),2) -0.025789 0252158 -0.102274 0.9196
DILOGE(-2),2) -0.0171032 0.247053 -0.069227 0.9455
R-squared -0.067943 Mean dependentvar 9 92E+10
Adjusted R-squared -0.180358 5S.D. dependentvar 207E+11
S.E. ofregression 2 25E+11 Akaike info criterion 5524089
Sum squared resid 9 60E+23 Schwarz criterion 55.38967
Log likelihood -604.6498 Hannan-Cuinn criter. 55 27594
Durbin-WWatson stat 1.973081
02 GA
01@\3.&\ ‘ OZGJJA:\S‘
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Mull Hypothesis: D{LOGK,2) has a unit root

Exogenous: Constant
Lag Length: 2 (Fixed)

Mull Hypothesis: DILOGK,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed)

t-Statistic Prob.* t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -2.238111 0.1997 Augmented Dickey-Fuller test statistic -2.349509  0.3923
Test critical values: 196 level -2.7880320 Test critical values: 1% level -4.467895
5% level -3.0123632 5% level -3.644963
10% level -2.646119 10% level -3261452
*MacKinnon (1996) one-sided pvalues. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented qukey—FullerTest Equation
Dependent Variable: D(LOGK, ) Dependent Variable: DILOGK, 3)
Method: L. ts . ! Method: Least Squares
viethad. Leasl sguares Date: 07/21/18 Time: 14:45
Date: 07/31/18 Time: 14:45 Sample (adjusted). 1995 2015
Sample (adjusted). 1995 2015 p's laclusted,. .
! " Included observations: 21 after adjustments
Included cbservations: 21 after adiustments
X ) o Variable Cuoefficient Std. Error t-Statistic Prob.
Wariable Coefficient Std. Error t-Statistic Prob.
D{LOGKI(-1),2) -1.097970 0467319 -2.349509 0.0320
D{LOGK(-1),2) -1.004021 0448602 -2.238111 0.0389 DILOGK(-1),3) 0.050717 0.271459 0136532 0.8931
DILOGKI(-1),3) -0.011088 0.360177  -0.030784 0.9758 DILOGK(-2),3) 0.018961 0.252268  0.075162 0.9410
D{LOGK(-2),3) -0.012957 0.2465810 -0.052499 0.9587 C 2 84E+09 1.38E+11 0.020008 0.0835
C 1.02E+11 6.01E+10 1.695661 0.1082 @TREND(19907) 7.06E+09 2.62E+09 0.818809 0.4249
R-squared 0.499473 Mean dependentvar 1.01E+10 R-squared 0.519603 Mean dependentvar 1.01E+10
Adjusted R-squared 0.411145 S.D. dependentvar 2.99E+11 Adjusted R-squared 0.399504 S.D. dependentvar 2.99E+11
S.E. of regression 2 30E+11  Akaike info criterion 5532758 S.E. of regression 232E+11  Akaike info criterion 55.38176
Sum squared resid 8.97E+23 Schwarz criterion 5552653 Sum squared resid 8.61E+23 Schwarz criterion 55.63046
Log likelinood -576.9395 Hannan-Quinn criter. 5537075 Log likelihood -576.5085 Hannan-Cuinn criter. 55.43574
F-statistic 5.654AT41 Durbin-Watson stat 1.9652812 F-statistic 4326452 Durbin-Watson stat 1.921136
Prob(F-statistic) 0.007102 Prob(F-statistic) 0.014628
03z2 gadl)

Mull Hypothesis: DILOGE, 2) has a unit root
Exogenous: Mone
Lag Length: 2 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-1.494157 01233

Test critical values: 1% level -2 679735
5% level -1.8958088
10% level -1.607830
*Mackinnon (1996) ane-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LOGEK, 3)
Method: Least Squares
Date: 073118 Time: 14:46
Sample (adjusted): 1995 2015
Included observations: 21 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.

D{LOGK-1),2) -0.582160 0.396317  -1.494157 0.1525

D{LOGK-1),3) -0.256692 0.346522  -0.740768 0.4684

D{LOGKI-2),3) -0.116297 0251317  -0.462751 0.6491
R-squared 0414818 Mean dependentwvar 1.01E+10
Adjusted R-squared 0.349797 S5.D. dependentvar 2 99E+11
S.E. ofregression Z41E+11  Akaike info criterion 55.38860
Sum squared resid 1.05E+24 Schwarz criterion 55.53782
Log likelihood -578.5802 Hannan-Qwinn criter. 8542093
Durbin-Watson stat 1.881128
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MNull Hypothesis: LOGL has a unit root MNull Hypothesis: LOGL has a unitroot
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* t-Statistic Prob®
Augmented Dickey-Fuller test statistic 0470098 0.8800 Augmented Dickey-Fuller test statistic -3.0585409 0.1389
Test critical values: 1% level -3.737953 Test critical values: 1% level -4.394309
5% level 2991878 5% level -3.612199
10% level -2 FI5542 10% level -3.243079
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
— . Augmented Dickey-Fuller Test Equation
Augmented Dlgkey FullerTest Equation Dependent Variable: D{LOGL)
Dependent Variable: DILOGL) )
Method: Least Squares Method: Least Squares
Hs e quares Date: 07/31M18 Time: 14:48
Date: 07/3118 Time: 14:48 3 e (adiusted) 1992 2015
sample (adiusted): 1992 2015 ample (adusted) .
S . Included observations: 24 after adjustments
Included observations: 24 after adjustments
] ] o Variable Coeficient  Std.Error  t-Statistic  Prob.
Yariable Coefficient Std. Error t-Statistic Prab.
LOGL{-1) -0.712140 0233075  -3.055409 0.0082
LOGL(-1) -0.028840 0061349  -0.470098 0.6431 D(LOGL(-1)) 0.188853 0.212972 0.886776 0.3857
D{LOGL(-1)) -0.121883 0219037 -0.556449 05838 C 9734 744 838.6022 3249150 0.0040
C 4957826 4617561 1073689 02951 @TREND("1990%) 2030687 6751019  3.007970  0.0070
R-squared 0.030775 Mean dependentvar 2523333 R-squared 0.332671 Mean dependentvar 252.3333
Adjusted R-squared -0.061532 5.D. dependentvar 583.0817 Adjusted R-squared 0.232571 35.D. dependentvar 583.0817
S.E. of regression 6007531 Akaike info criterion 15.75071 S.E. of regression 5107971 Akaike info criterion 15.46083
Sum squared resid 778991, Schwarz criterion 15.89797 Sum squared resid 5218274, Schwarz criterion 15.65718
Lag likelihood -186.0086 Hannan-Cluinn criter. 15.78978 Log likelihood -181.5300 Hannan-Quinn criter. 16.51292
F-statistic 0.333397 Durbin-Watson stat 2.019027 F-statistic 3.323405 Durbin-Watson stat 2126111
Prob{F-statistic) 0.720210 Prob(F-statistic) 0.040552
01 gisall
Mull Hypothesis: LOGL has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.9179231 0.9838
Test critical values: 1%% lavel -2 664853
5% lewvel -1.9556581
10% level -1.608793
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LOGL)
Method: Least Squares
Date: OF/31/18 Time: 14:49
Sample (adjusted): 1992 2015
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOGL{-1) 0.034205 0.017834 1.917931 0.0682
D{LOGL-1)) -0.141641 0.219019 -0.646708 0.5245
R-squared -0.022431 Mean dependentwvar 252 3333
Adjusted R-squared -0.068906 S.D. dependentvar 583.0817
S.E. ofregression 6028359 Akaike info criterion 1572082
Sum squared resid 7995044, Schwarz criterion 15.81899
Log likelihood -186.6499 Hannan-Quinn criter. 15 F4687
Durbin-Watson stat 1.999183
01 GAY
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Mull Hypothesis: D(LOGL) has a unit root Mull Hypothesis: D{LOGL) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.546626 0.0158 Augmented Dickey-Fuller test statistic -3.417320 0.0735
Test critical values: 1% level -3.752946 Test critical values: 1% level -4.416345
5% level -2.008064 5% level -3.622033
10% level -2.638752 10% level -3.2485092
*MacKinnon (1996) one-sided p-values. *MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LOGL, 2) Dependent Variable: D(LOGL,2)
Method: Least Squares Method: Least Squares
Date: 07/31/18 Time: 14:50 Date: 07/31/18 Time: 14:49
Sample (adjusted): 1993 2015 Sample (adjusted): 1993 2015
Included abservations: 23 after adjustments Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
D(LOGL(-1)) -1.214063 0.342315 -3.546626 0.0020 D{LOGL(-1)) -1.214120 0.355232  -3.417820 0.0029
DI(LOGL{-1},2) 0.052511 0.225756 0.233044 0.8181 D(LOGL(-1},2) 0.052651 0.234591 0.224438 0.8248
C 318.1188 157.2214 2 022094 0.0567 c 317.8304 312.2956 1.017723 0.3216
@TREND(19907) 0.021697 20.11550 0.001079 0.9992
R-squared 0577545 Mean dependentwar -0.434783
Adjusted R-squared 0.535300 S.D. dependentvar a02.4718 R-squared 0.577545 Mean dependentvar -0.434783
S.E. of regression 615.2052 Akaike info criterion 15.80290 Adjusted R-squared 0.510842  5.D. dependentvar 902.4718
Sum squared resid 7569550, Schwarz criterion 15.95100 S.E. of regression 631.1872 Akaike info criterion 15.858985
Log likelinood -178.7333  Hannan-Quinn criter. 15.84015 Sum squared resid 7569549, Schwarz criterion 16.08733
F-statistic 12.67118 Durbin-Watson stat 2 017587 Log likelinood -178.7333 Hannan-CQuinn criter. 15.93952
Prob(F-statistic) 0.000181 F-statistic 8.658415 Durbin-Watson stat 2017569
Prob(F-statistic) 0.000791
03@3&!
Mull Hypothesis: D{LOGL) has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 720721 0.0088
Test critical values: 1% level -2.669359
5% level -1.956406
10% level -1.608495
*MacKinnon (19986) one-sided pvalues.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LOGL, 2}
Method: Least Squares
Date: 0773118 Time: 14:50
Sample (adjusted): 1993 2015
Included observations: 23 after adjustments
Variable Coefficient Std. Errar t-Statistic Prob.
DiLOGL(-1)) -0.813381 0298958 2720721 0.0123
DILOGL-1),2) -0.151514 0216270  -0.700579 0.4913
R-squared 04891177 Mean dependentvar -0.434783
Adjusted R-squared 0466948 S.D. dependentvar 9024718
S.E. ofregression G58.8986 Akaike info criterion 15.90196
Sum squared resid 9117094,  Schwarz criterion 16.00070
Log likelihood -180.8725 Hannan-Cwinn criter. 15826749
Durbin-Watson stat 2002513
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Exogenous: Constant Mull Hypothesis: LOGGEDUC has a unit root
Lag Length: 2 (Fixed) Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed)
t-Statistic Prob.*
t-Statistic Profp.*
Augmented Dickey-Fuller test statistic -0.924466 0.7616 ] N
Test critical values: 1% level 3750046 .&uﬂme_n_ted Dickey-Fuller test statistic -2 373265 0.3883
Test critical values: 1% level -4 416345
5% level -2.998064
10% level 2638752 5% level ~3622033
. 10% level -3.248592
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LOGGEDUC) Dependent Variable: D(LOGGEDUC)
Method: Least Squares Method: Least Squares
Date: 07/31M8 Time: 14:58 Date: 07/3118 Time: 14:57
Sample (adjusted): 1993 2015 Sample (adjusted): 1993 2015
Included observations: 23 after adjustments Included observations: 23 after adiustments
Variable Coefficient  Std Error  t-Statistic  Prob. Variable Coefficient  Std. Error  t-Statistic Prpb.
LOGGEDUC(-1)  -0.168183 0181924 -0.024466  0.3663 LOGGEDUCE1) — -1.025766 0432217 -2.373265  0.0290
DILOGGEDUC(-1))  -0.647067  0.252082 -2.566880  0.0189 B%SESEBEE[';” ggmgg gggifgg gg;g;gg ggigg
DILOGGEDUC(-2))  -0.240230  0.229056 -1.048784  0.3074 ( 2y -0 : 0. :
C 0372877 0316468 1178246  0.2532 ¢ 0.764202  0.242369 2232100 0.0380
i ) . : @TREMND{™19907) 0.073973 0.034397 2150568 0.0453
R-squared 0428669 Mean dependent var 0042607 | g . quared 0545450 Mean dependentvar 0.042607
Adjusted R-sguared 0.338459  5.D. dependentvar 0563251 | agjusted R-squared 0444450 S.D. dependentvar 0563251
S.E. of regression 0.458122  Akaike info criterion 1433407 | gE ofregression 0419821 Akaike info criterion 1291682
Sum squared resid 3987634  Schwarz criterion 1630884 | sym squared resid 3172490 Schwarz criterion 1538529
Log likelihood -12.48418  Hannan-Quinn criter. 1483072 | Loglikelihood -9.854346 Hannan-Quinn criter. 1.353763
F-statistic 4751889 Durbin-Watson stat 1.993880 F-statistic 5400100 Durbin-Watson stat 1.935108
Prob(F-statistic) 0.012297 Prob(F-statistic) 0.004894
01 z-sadl)
Mull Hypothesis: LOGGEDLC has a unit root
Exogenous: Mone
Lag Length: 2 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0632216 0.8456
Test critical values: 1% level -2 669359
5% level -1.956406
10% level -1.608495
*MackKinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LOGEEDLUC)
Method: Least Squares
Date: 0723118 Time: 14:58
Sample (adjusted): 1993 2015
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOGGEDUC-1) 0.025755 0.056555 0.622216 0.52344
CH{LOGGEDLC-1)) -0.779007 0.228027 -2.416299 0.0027
C{LOGGEDLC-2)) -0.305445 0.224415 -1.2361071 0.1886
R-squared 0.286924 Mean dependentwvar 0.042607
Adjusted R-squared 0.325616 S.D. dependentwar 0.5632251
S.E. of regression 0.462547  Akaike info criterion 1.416971
Sum squared resid 4 278996 Schwarz criterion 1.5865079
Log likelinood -13.29517 Hannan-Cuinn criter. 1.454220
Durbin-Watson stat 2004027
01 ‘jﬂ\
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Mull Hypothesis: DILOGGEDUC) has a unit root MNull Hypothesis: D(LOGGEDUC) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed) Lag Length: 2 (Fixed)
t-Statistic Prob.* t-Statistic Prob.”
Augmented Dickey-Fuller test statistic _3.478015 0.0188 Augmented Dickey-Fuller test statistic -3.372370 0.0811
Test critical values: 1% level -3.769507 Test critical values: 1% level -4.440739
5% level -3.004861 5% level -3.632896
10% level -2 F42242 10% level -3.254671
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
. . Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation . i
Dependent Variable: D(LOGGEDUC, 2) ﬂefhe”d‘??_”wet'”sab'e- DILOGGEDUC,2)
Method: Least Squares Vemnoa: Least squares
. I Date: 07/3118 Time: 14:58
Date: 07/31M18 Time: 14:59 ] .
Sample (adiusted): 1994 2015 Sample (adjusted) 1994 2015
ple (ad) ): 19 . Included observations: 22 after adjustments
Included observations: 22 after adjiustments
Variable Coeficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error -Statistic Prob.
DILOGGEDUCI-1)) -2.226183 0660124  -3.372370 0.0036
DILOGGEDUC-1)) -2. 222376 0638978 -3.478015 0.0027 DILOGGEDUCI-1),2) 0440544 0.496336 0.887792 0.3870
D(LOGGEDUC(-1),2) ~ 0437380 0479859 0911497 03741 DILOGGEDUC(-2)2)  0.084018 0246268 0341164 07372
D{LOGGEDUC-2),2) 0.082525 0238276 0.346341 07331 C 0.079117 0.262215 0.301725 07665
C 0094298 0107310 0878738 03911 @TREND("19907) 0.001061 00716618 0063828 09499
R-squared 0.814163 Mean dependent var -0.011330 | R-squared 0.814207 Mean dependent var -0.011330
Adjusted R-squared 0.783180  S.D. dependentvar 1.026462 | Adjusted R-squared 0.770491 S.D. dependentvar 1.026462
S.E. ofregression 0477950  Akaike info criterion 1.524346 | SE ofregression 0491748 Akaike info criterion 1615016
Sum squared resid 4111859  Schwarz criterion 1.722718 Sum squared resid 4110874 Schwarz criterion 1.862980
Log likelihood 1276781 Hannan-Quinn criter. 1.571077 Log likelihood -12.76517 Hannan-Quinn criter. 1.673429
F-statistic 2628628 Durbin-Watson stat 1.988815 F-statistic 18.62493 Durbin-Watson stat 1.988930
Prob(F-statistic) 0.000001 Prob(F-statistic) 0.000005
03z 54
Mull Hypothesis: D(LOGGEDIC) has a unit root
Exogenous: Mone
Lag Length: 2 (Fixed)
t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -3.39247F7 0.0017
Test critical values: 1% level -2 674290
5% lewvel -1.957204
0% level -1.608175
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DILOGGEDLIC, 2)
Method: Least Squares
Date: O7/31M8 Time: 14:59
Sample (adjusted). 1994 2015
Included observations: 22 after adjustments
Variable Coeflficient Std. Error t-Statistic Prob.
D(LOGGEDUC-1)) -2.047435 0.603522 -3.392477 0.00321
D{LOGGEDUC(-1),2) 0312647 0 455624 0 686195 0.5009
D{LOGGEDUC(-2),2) 0.035607 0230821 0154262 0.8790
R-squared 0.806190 Mean dependentvar -0.011330
Adjusted R-squared 0.785789 S.D. dependentwvar 1.026462
S.E. of regression 0. 475076 Akaike info criterion 1.475441
Sum squared resid 4 288253 Schwarz criterion 1.624220
Log likelinood -12.22986 Hannan-CQuinn criter. 1.510489
Durbin-Watson stat 1.987050
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Mull Hypothesis: LOGPIB has a unit root Mull Hypothesis: LOGPIB has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Barlett kernel Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-5tat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic 2773313 1.0000 Phillips-Perron test statistic -3.219220 0.1035
Test critical values: 1% level -3. 724070 Test critical values: 1% level -4.3743207
5% lavel -2 08[225 5% level -3.603202
10% level -2 BA2E04 10% level -3.238054
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 445+p | Residualvariance (no correction) 2'49E:2' :
HAC corrected variance (Bartlett kernel) BTRE+2 . HAC corrected variance (Bartlelt kernel) 2.84E+2..
Phillips-Perran Test Equation Phillips-Perron Test Equation
. . Dependent Variable: D(LOGPIB)
Dependent Variable: DILOGPIB) Method: Least Squares
Method: Least Squares A A
X T Date: 07/31/18 Time: 14:33
Date: 07/31/18 Time: 14:33 f .
g | diusted): 1991 2015 Sample (adjusted). 1991 2015
ample (adjuste _}' i Included observations: 25 after adjustments
Included observations: 25 after adjustments
) ) L Variable Coefficient Std. Error t-Statistic Prob
Variable Coefficient Std. Error +Statistic Frob.
LOGPRIB(-1) -0.191951 0.058662 -3.272146 0.0038
LOGPRIB(-1) 0.047621 0.014870 3.202543 0.0040 cC 4 ATE+11 1.31E+11 3.415441 0.0025
c -6.44E+10  590E+10 -1.092097  0.2861 @TREND(™1990%) 317E+10  7E1E+09 4162894 00004
R—_squared 0.308401 Mean dependentvar 119E+11 | R-squared 0.613138 Mean dependentvar 1.19E+1
Adjusted R-squared 0278332 §S.D. dependentvar 8.19E+10 | Adjusted R-squared 0577960 S.D. dependentvar 2.19E+10
S.E. of regression 6.96E+10  Akaike info criterion 52.84553 | SE. ofregression 5.32E+10 Akaike info criterion 52 34450
Sum squared resid 1.11E+23  Schwarz criterion 5294304 | Sum squared resid 6.23E+22 Schwarz criterion 52 4908F
Log likelihood -658.5681 Hannan-Quinn criter. 52.87258 | Log likelihood -551.3074 Hannan-Quinn criter. 52 3851
F-statistic 1025628 Durbin-Watson stat 1.323356 | F-statistic 17.43390 Durbin-Watson stat 1.846525
Prob(F-statistic) 0.003955 Prob(F-statistic) 0.000029
01 z-sadl)
Hull Hypothesis: LOGPIB has a unit root
Exogenous: Mone
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Frob.*
Phillips-Perron test statistic F. 879955 1.0000
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.509070
*MackKinnon (1995) one-sided p-values.
Residual variance (no correction) A BEE+2. .
HAC corrected variance (Bartlett kernel) G 14E+2_ .
Phillips-Perron Test Equation
Cependent Variable: D{LOGPIB)
Method: Least Squares
Crate: 073118 Time: 14:34
Sample (adjusted): 1991 2015
Included observations: 25 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
LOGPIB-1) 0021841 0.003523 9.0326897 0.0000
R-sgquared 0272538 Mean dependent var 1.19E+11
Adjusted R-s=quared 0272538 S.D. dependentwvar 8.19E+10
S.E. of regression 5.98E+10 Akaike info criterion 52.81609
Sum squared resid 1ATE+232 Schwarz criterion 52 86484
Log likelihood -659. 2011 Hannan-Qwinn criter. 52 82961
Durbin-WWatson stat 1.239756
01 A
013 i) ‘ 02 zisail)
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Mull Hypothesis: D{LOGPIB) has a unit root
Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel

Null Hypothesis: D(LOGPIB) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Barlett kernel

Adj. t-Stat Prob.* Adj. t-5tat Prob.
Phillips-Perron test statistic -2848221  0.0666 | Phillips-Perron test statistic -3738829  0.038¢
Test critical values: 1% level -3737853 Test critical values: 1% level -4.304309
584 level -2 901878 5% level -3.612199
10% level -2 35542 10% level -3.243078
*Mackinnon (1996) one-sided pvalues. *MacKinnon (1996) one-sided pvalues.
Residual variance (no correction) 4 16E+2 | Residualvariance (no correction) 3.45E+2...
HAC corrected variance (Bartiett kernal) 391E+2 | HAC corrected variance (Bartlett kernel) 3.30E+3...
Phillips-Perron Test Equation F'h|II|ps—PerroanestlEquatlon
) . Dependent Variable: DILOGPIB,2)
Dependent Variable: DILOGFPIB.2) )
Method: Least Squares Method: Least Supares
e T Date: 07/31118 Time: 14:34
Date: 07/31/18 Time: 14:35 ! .
5 | diustady 1992 2015 Sample (adjusted): 1992 2015
ample (adjuste ,}' ) Included observations: 24 after adjustmenis
Included observations: 24 after adjustments
) . L Variable Coefficient Std. Error t-Statistic Prof.
Variable Coefficient Std. Error t-Statistic Prob.
| D(LOGPIB{-1)) -0.775801 0206447  -3757869 p.oop2
D{LOGRIB{-1)) -0.507901 0172474  -2.944798 0.007p C 332E+10 2 83E+10 1169997 02561
c BEB7E+10  242BE+10 2841684 00095 mTREND(19907) 402E+00  2.38E+09 2070580  0.05p9
R-squared 0.282730  Mean dependent var 1.01E+1D R-gquared 0.404338 Mean dependentvar 1.01E+10
Adjusted R-squared 0.250126 S.D. dependentvar 7.78E+1D Adjusted R-squared 0347609 S5.D. dependentvar 7.78E+(10
S.E. ofregression 6.73E+10  Akaike info criterion 32.7833F SE ofregression B5.28E+10  Akaike info criterion 52.68081
Sum sguared resid 9.97E+22 Schwarz criterion 52.88158 Sum squared resid 8.28E+22 Schwarz criterion 52828117
Log likelinood -631.4003 Hannan-Cuinn criter. 52.8094] Log likelihood -629.1709 Hannan-Quinn criter. 5271983
F-statistic 8.671837 Durbin-Watson stat 2 38816 F-statistic 7127455 Durbin-Watson stat 2036043
Praob(F-statistic) 0.007492 Prob(F-statistic) 0.004340
035l
Mull Hypothesis: D(LOGFIB) has a unit root
Exogenous: Mone
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.527365 047 77T
Test critical values: 1% level -2 5664853
5% lewvel -1.955681
10% level -1.608793
*Mackinnon (1996) one-sided p-values.
Residual variance (no coarrection ) 5. G68E+2. ..
HAC corrected variance (Bartlett kernel} 3 4ZE+2. .
Phillips-Perron Test Equation
Dependent Variable: D(LOGPIB,2)
Method: Least Squares
Crate: 073118 Time: 14:35
Sample (adjusted): 1992 2015
Included observations: 24 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
D(LOGPIB(-1)) -0.104598 0.112128 -0.933744 0.2601
R-=quared 0.019453 Mean dependent var 1.01E+10
Adjusted R-s=quared 0.019453 S.D. dependentwvar F.T8E+10
S.E. of regression T.FTOE+10 Akaike info criterion 5301268
Sum squared resid 1.26E+23 Schwarz criterion 53.068176
Log likelinood -635.1522 Hannan-Cuinn criter. 53.02570
Durbin-Watson stat 2 TAAZTE
02 ‘jﬂ\
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Mull Hypothesis: D(LOGPIB,2) has a unit root
Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel

MNull Hypaothesis: DILOGPIB,2) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.1 Ad]. t-5tat Prob.*
Phillips-Perron test statistic -8.568839 0.00040 Phillips-Perron test statistic -8.361821 0.0000
Test critical values: 1% level -3. 752946 Test critical values: 1% level -4.416345
5% level -2.993064 5% level -3.622033
10% level -2.638752 10% level -3.248502
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 4 18E+4... Residualvariance (no correction) 41TE+2...
HAC corrected variance (Bartlett kernel) 3.B4E+2... HAC corrected variance (Bartlett kernel) J.B2E+2..
Phillips-Perron Test Equation Phillips-Perron Test Equation
Dependent Variable: D(LOGPIB.3) Dependent Variable: D{LOGPIB,3)
Method: Least Squares Method: Least Squares
Date: 07/31M18 Time: 14:36 Date: 07/31M18 Time: 14:35
Sample (adjusted): 1993 2015 Sample (adjusted): 1993 2015
Included observations: 23 after adjustments Included obsernvations: 23 after adjustments
Wariable Coefficient Std. Error t-Statistic Profk. Variable Coefficient 3td. Error t-Statistic Prob.
D{LOGPIB(-1),2) -1.518798 0.181352 -8.374887 0.00p0 D{LOGPIB(-1),2) -1.520248 0.186110  -8.168541 0.0000
C 1.23E+10 1.42E+10 0.863988 0.39F74 C 1.62E+10 3.39E+10 0.476095 0.6392
@TREND{"19907) -2.75E+08 21BE+09  -0.126288 0.9008
R-squared 0769582 Mean dependentvar -3.35E+D9
Adjusted R-squared 0.758610 S.D. dependentvar 1.38E+11 R-squared 0769766 Mean dependentvar -3.35E+09
S.E. of regression 6.76E+10 Akaike info criterion 52 795P4 Adjusted R-squared 0746742 3.D. dependentvar 1.38E+11
Sum squared resid 9. R0E+22 Schwarz criterion 52 89388 S.E. ofregression 6.93E+10 Akaike info criterion 52.88140
Log likelihood -605.1452 Hannan-Qinn criter. 52 82007 Sum squared resid 9.60E+22 Schwarz criterion 53.02951
F-statistic 7013874 Durbin-Watson stat 2092250 Loglikelihood -605.1361 Hannan-Quinn criter. 52.91865
Prob(F-statistic) 0.000000 F-statistic 33.43401  Durbin-Watson stat 2.093569
Prob(F-statistic) 0.000000
035:3.4.'\3\
Full Hypothesis: D{LOGRPIB,2) has a unit root
Exogenous: Mone
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.506926 0.0000
Test critical values: 1% level -2 669359
5% level -1.956406
10% level -1.608495
*MackKinnon (1996) one-sided p-values.
Residual variance (no correction) 4 3Z2E+2...
HAC corrected variance (Bartlett kernel) 4 09E+2. ..
Phillips-Perron Test Equation
Cependent Variable: D(LOGPIB,2)
Method: Least Squares
Date: O0F/31/M18 Time: 14:36
Sample (adjusted): 1993 2015
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DILOGPIB(-1),2) -1.498222 0178742 -8.282034 00000
R-squared 0. 751292 Mean dependent var -3.35E+09
Adjusted R-squared 0761392 S.0D. dependent var 1.38E+11
S.E. of regression 56.72E+10 Akaike info criterion 5274321
Sum squared resid 9. 94E+22 Schwarz criterion 5279258
Log likelihnood -605.5469 Hannan-Cuinn criter. 5275563
Durbin-Watson stat 20500821
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Mull Hypothesis: LOGK has a unit root Mull Hypothesis: LOGK has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.* Ad. t-5tat Prob.”
Phillips-Perren test statistic 5.170349 1.0000 Phillips-Perron test statistic 0.667017 0.9992
Test critical values: 1% level -21.724070 Test critical values: 1% level -4.374307
5% level -2 986225 5% level -3.603202
10% level -2 632604 10% level -3.238054
*MacKinnon (1996) one-sided p-values. *MacKinnon (1998) one-sided p-values.
: : : Residual variance (no correction) 5.85E+2..
Residual variance (no correction) 9.01E+2... .
HAC corrected variance (Bartlett kernel) 2 16E+2._ HAC corrected variance (Bartlett kernel) 1.15E+2..
- ) Phillips-Perron Test Equation
F'hlII|ps—F'err0n_Test.Equat|0n Dependent Variable: D(LOGK)
Dependent Variable: D{LOGK) Methad: L 1o
Method: Least Squares methad. Least sauares
T . L Date: 07/31M18 Time: 1437
gate. ??‘3;“8t Elmfégjguaw Sample (adjusted) 1991 2015
ample (adjuste .}' . Included observations: 25 after adjustments
Included observations: 25 after adjustments
. . o Variable Coefficient Std. Error t-Statistic Prob.
Wariable Coefficient Std. Error t-Statistic Prob.
LOGK(-1) 0.027579 0.023073 1.195320 0.2447
LOGK(-1) 0.101356 0.010417 9729926 0.0000 c 5 51E+11 2 4TE+11 _3998230 0.0364]
c -1 14E+12 245E+11 -5329107  0.0000 @TREND("19907) 6.62E+10  192E+10  3.444933  0.0023
R-squared 0.804541  Mean dependentvar 8.54E+11 R-squared 0.873032 Mean dependent var 8.54E+11
Adjusted R-squared 0.796042 35.D. dependentvar 6.93E+11 Adjusted R-squared 0.861480 S.D. dependentvar B.O93E+11
S.E. of regression 313E+11  Akaike info criterion 55.85325 S.E. of regression 2.58E+11 Akaike info criterion 55.50184|
Sum squared resid 2.25E+24 Schwarz criterion 55.95076 Sum squared resid 1.46E+24 Schwarz criterion 55 64810
Log likelihood -696.1657 Hannan-Cuinn criter. 55.85030 Log likelihood -690.7730 Hannan-Quinn criter. 55 54241
F-statistic 9467147 Durbin-Watson stat 0.454047 F-statistic 75.63589 Durbin-Watson stat 0.673290
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
01 G.\}eﬂ\
Full Hypothesis: LOGHK has a unit root
Exogenous: Mone
Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Frob.*
Phillips-Perron test statistic 5.701853 1.0000
Test critical values: 1% level -2 660720
5% level -1.955020
10% level -1.609070
*MackKinnon (19296) one-sided p-values.
Residual variance (no correction) 201E+2...
HAC corrected wvariance (Bartlett kernel) 5 20E+2...
Phillips-Perron Test Equation
Dependent Wariable: D{(LOGK])
Method: Least Squares
Drate: OF/31/M18 Time: 14:38
Sample (adjusted): 1991 2015
Included ocbservations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOGKI-1) 0.048254 0.004443 10.85972 0.0000
R-squared 0.563196 Mean dependeant var 8.54E+11
Adjusted R-squared 0.563196 S.D. dependent var 5.92E+11
S.E. of regression 4 58E+11 Akaike info criterion A6.57739
Sum squared resid 5.032E+24 Schwarz criterion 56.62614
Log likelinood -TO0B.2173 Hannan-Cuinn criter. 56.59091
Durbin-YWatson stat 0203934
01 A
01z 25l | 02 z2salll
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Mull Hypothesis: D{LOGK) has a unit root Mull Hypothesis: DLOGK) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prab.* Adj. t-Stat Prob.*
Fhillips-Perron test statistic 0.540992  0.0849 Phillips-Perron test statistic -2.503125  0.3237
Test critical values: 1% |evel 3737853 Test critical values: 1% level -4.394309
59 level -2 0941878 5% level -3.612189
10% level -2 535542 10% level -3.243079
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
! - ; Residual variance (no correction) 2.91E+2.
Residual variance (no correction) 4 10E+2.. )
HAC corrected variance (Bartlett kernel) 4 04E+2 . HAC corrected variance (Barllett kernel) 321E+2,
- . Phillips-Perron Test Equation
F'hllllps-F'erroanest.Equatmn Dependent Variable: D(LOGK, 2)
Dependent Variable: DILOGK, 2) Method: Least
Method: Least Squares HEinoc. Leasluauares
. ; Date: 07/31/18 Time: 14:39
Date: 07/31/18 Time. 14.39 sample (adjusted): 1992 2015
Sample (adjusted). 19822015 Included observations: 24 after adjustments
Included observations: 24 after adjustments
. . o Variable Coefficient Std. Error t-Statistic Prob.
Wariable Coefficient Std. Erraor t-Statistic Prob.
D{LOGKI-1)) -0.374848 0152820  -2.452875 0.023
D{LOGK([-1)) 0.036691 0.068502 0.536625 06976 c 1 B9E+11 965E+10  -1.754399 0.0938
C 512E+10  6.9BE+10 0736373 0.4693 @TREND("19907) 406E+10  1.39E+10 2920413  0.0082
R—_squared 0.012873 Mean dependentvar 8.05E+10 R-sgquared 0297986 Mean dependentvar 28.05E+1
Adjusted R-squared -0.031997 S.0D. dependentvar 2.08E+M11 Adjusted R-squared 0.231127 S.D. dependentvar 2 0BE+1
S.E. of regression 211E+11  Akaike info criterion 5507148 | SE. ofregression 1.82E+11  Akaike info criterion 5481397
Sum squared resid 9.83E+23 Schwarz criterion 55.16965 Sum squared resid f.99E+22 Schwarz criterion 54 9612
Log likelihood -658.8578 Hannan-Quinn criter. 55.09752 | Loglikelihood -654 7676 Hannan-Quinn criter. 54 85304
F-statistic 0.286894 Durbin-Watson stat 1.920841 F-statistic 4 456857 Durbin-Watson stat 1.79961
Prob(F-statistic) 0.597592 Prob(F-statistic) 0.024358
03 dsail)
MMull Hypothesis: D{LOGE) has a unit root
Exogenous: Mone
Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 1.826880 0.9805
Test critical values: 1%4 level -2 664853
5% level -1.955681
10% level -1.608793
*Macklinnon (1996) one-sided p-values.
Residual variance (no correction) 4 20E+2...
HAC corrected variance (Bartlett kernel) 4 16E+2...
Phillips-Perron Test Equation
Dependent Wariable: D{LOGE,2)
Method: Least Squares
Date: OF/231/M18 Time: 14:39
Sample (adjusted): 1992 2015
Included cbservations: 24 after adjustments
Wariable Coefficient Std. Error t-Statistic FProb.
D{LOGK-1)) 0.076258 0.042055 1.812874 0.0829
R-s=quared -0.011457F Mean dependent var 8.05E+10
Adjusted R-squared -0.011457F S.0D. dependent var Z.08E+11
S E. ofregression Z.09E+11 Akaike info criterion 55.01250
Sum squared resid 1.01E+24 Schwarz criterion 55.06158
Log likelihood -G59. 1499 Hannan-Ciuinn criter. 55.02552

Durbin-VWatson stat
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Mull Hypothesis: D{LOGK 2) has a unit root Mull Hypothesis: DILOGK,2) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob/*
Phillips-Perron test statistic -4 460724  0.0020 | Phillips-Perron test statistic -4.637450  0.0060
Test critical values: 18 level -3 752045 Test critical values: 1% level -4.416345
5% |evel -2.998054 5% level -3.622033
10% level -2.638752 10% level -3.2485892
*MacKinnon (1996} one-sided pvalues. *MacKinnon (1896) one-sided p-values.
Residual variance (no correction) 4.03E+2... Eié‘d”al v;rignu:e_(no mgerﬁioﬂ”i | gggg:g
HAC corrected variance (Bartlett kernel) 3.T78E+Z... AC carrected variance (Bartlett kernel) .
- ) Phillips-Perron Test Equation
F'hllIlps-F'erron_Test.Equatlon Dependent Variable: D(LOGK.3)
Dependent Variable: D(LOGK,3) Methad: Least S
Method: Least Squares Vethod: Least zquares
Dat 'EIIF";'31HB Time: 1441 Date: 07/231M18 Time: 14:40
ate: 18 Time: 14 Sample {adjusted): 1993 2015
sample (adjusted): 1993 2015 Included observations: 23 after adjustments
Included observations: 23 after adjustments
. , o Variable Coefficient Std. Error t-Statistic Praf.
ariable Coefficient Std. Error t-Statistic Prob.
D(LOGK(-1),2) -1.026973 0221391  -4.638740 0.0Qo2
D{LOGK(-1),2) -0.961297 0.214796  -4.475385 0.0002 C -1.35E+10 102E+11  -0.132252 0.8961
C 8.86E+10  4.65E+10  1.906415  0.0704 @TREND(19907) 763E+09  G.S1E+09 1120923  0.2756
R-squared 0.488168 Mean dependentvar 193E+10 | R-squared 0518422 Mean dependent var 1.93E410
Adjusted R-squared 0.463795 3.0, dependentvar 287E+11 | Adjusted R-squared 0.470264 S.D. dependentvar 2 87E411
S.E. ofregression 210E+11  Akaike info criterion 5506364 | SE. ofregression 2.09E+11  Akaike info criterion 5508967
Sum squared resid 9.28E+23 Schwarz criterion 5516238 | Sum squared resid 8.73E+23 Schwarz criterion B5.23778
Log likelihood -631.2319 Hannan-Quinn criter. 55.08848 | Loglikelihood -630.5312 Hannan-Quinn criter. 551292
F-statistic 20.02908 Durbin-Watson stat 2.032246 | F-statistic 10.76508 Durbin-Watson stat 2.017104
Prob(F-statistic) 0.000209 Prob(F-statistic) 0.000671
0373 gaill
Mull Hypothesis: DLOGSK,2) has a unit root
Exogenous: Mone
Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.866274 0.0005
Test critical values: 1% lewvel -2.6693259
5% level -1.956406
10% level -1.508495
*MacKinnon (1296) one-sided p-values.
Residual variance (no correction) 4 TFTIE+2 ..
HAC corrected wvariance (Bartlett kernel) 4. 90E+2...
Phillips-Perron Test Equation
Dependent WVariable: D{LOGK, 3)
Method: Least Squares
Date: OF/21/M18 Time: 14:41
Sample (adjusted): 1992 2015
Included cbservations: 22 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
D{LOGK-1),2) -0.824803 0.214295 -3.848915 D.0009
R-squared 0.299586 Mean dependent var 1.92E+10
Adjusted R-squared 0.299586 S.D. dependentvar 2 87E+11
S.E. of regression 2.22E+11 Akaike info criterion 5513631
Sum squared resid 1.09E+24 Schwarz criterion 5518568
Log likelihood -633. 0676 Hannan-CQiuinn criter. 5514872
Durbin-YWatson stat 2008520
L Jell PP Qgm culd LA mili -3
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Mull Hypothesis: LOGL has a unit root Mull Hypothesis: LOGL has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob|* Adj. t-Stat Probj*
Phillips-Perron test statistic -0.4045565 0.8930 Phillips-Perron test statistic -2.178813 0.1112
Test critical values: 185 level 3724070 Test critical values: 1% level -4.374307
58 level -2 QBR225 5% level -3.603202
10% level -2 B3ZRE04 10% level -3.238054
*MacKinnon {1996) cne-sided pvalues. *MacKinnon (1996) one-sided p-values.
Residual variance {no correction) 31320 __Residual variance_(no correction) 217955
HAC carrected variance (Bartlett kernel) 274294 HAC corected variance (Bartlett kernel) 232413....
Phillips-Perron Test Equation Phillips-Perron Test Equation
. . Dependent Variable: DILOGL)
Dependent Variable: DILOGL) )
Methad: Least Squares Method: Least Sq_uares
Z ) Date: 07/31M18 Time: 14:51
Date: 07/31M8 Time: 14:52 ; .
o | diusted) 1991 2015 Sample (adjusted): 1991 2015
ample (adjustedy _ Included observations: 25 after adjustments
Included observations: 25 after adjustments
. i o Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prab
LOGL(-1) -0.589583 0.187985 -3.136331 0.0048
LOGL{-1) -0.025991 0.056219 -0.462321 0.648 c 2348 767 717.4256 3973882 0.0035
c 4296515 4253263  1.010189  0.332  &TREND(1990%) 1677790 5411103 3100642 00052
R-squared 0.009208 Mean dependentvar 240.560r-squared 0.310513 Mean dependent var 240.5600
Adjusted R-squared -0.033870 S.D. dependent var 573.832adjusted R-squared 0.247832 S.D. dependentvar 572.8324
S.E. ofregression 583.4694  Akaike info criterion 15.65243 E ofregression 497 6711 Akaike info criterion 1526992
Sum squared resid 7830041, Schwarz criterion 15.74995um squared resid 5448883, Schwarz criterion 15.51619
Lag likelihood -192.6560 Hannan-Quinn criter. 156795 og likelihood -189.1240 Hannan-Quinn criter. 16.41049
F-statistic 0213741 Durbin-Watson stat 2. 230%1F-statistic 4.953887 Durbin-Watson stat 1.848708
Prob(F-statistic) 0.645195 Prob(F-statistic) 0.016741
01 - sadl)
Mull Hypothesis: LOGL has a unit root
Exogenous: Mone
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 2020568 0.98371
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.60907F0
*Mackinnon (1996) one-sided p-values.
Residual variance (no coarrection ) 227097 ..
HAC corrected variance (Bartlett kernel}) 283195 .
Phillips-Perron Test Equation
Dependent Variable: D(LOGL)
Method: Least Squares
Date: 0F7/21/M18 Time: 14:52
Sample (adjusted): 1991 2015
Included observations: 25 after adjustments
“ariable Coefficient Std. Errar t-Statistic Frob.
LOGL-1) 0028620 0015431 1.854722 0.07F760
R-squared -0.034751 Mean dependent var 240 5600
Adjusted R-s=quared -0.034751 S.D. dependentwvar 5732.8324
S.E. of regression 583.7179 Akaike info criterion 1561589
Sum squared resid S81TT4327. Schwarz criterion 15.66465
Log likelinood -194 1986 Hannan-Cuinn criter. 15.62941
Durbin-VYWatson stat 2255630
01 (@A)
01z 3alll | 02 72 sadl)
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Mull Hypothesis: D(LOGL) has a unit root Mull Hypaothesis: D(LOGL) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.f Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.435529 0.0002 Phillips-Perron test statistic -5.303477 0.0014
Test critical values: 1% level -3.737853 Test critical values: 1% level -4.394309
5% level -2.991878 5% level -3.612199
10% level -2.635542 10% level -3.243079
*Mackinnon (1996) ane-sided p-values. *Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 319114,  Residualvariance (no correction) 318918...
HAC corrected variance (Bartlett kernel) 313762\,  HAC corrected variance (Bartlett kernel) 313882...
Phillips-Perron Test Equation Phillips-Perron Test Equation
Dependent Variable: DILOGL.2) Dependent Variable: D(LOGL.2)
Method: Least Squares Method: Least Squares
Date: 073118 Time 1453 Date: 07/3118 Time: 14:52
Sample (adjusted); 1992 2015 Sample [adjusted_}: 1992 2015 .
Included observations: 24 after adjustments Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. ariable Coefficient Std. Error t-Statistic Prob.
D(LOGL(-1)} 1143107 0.210505 -5.430317 0.00l00 D{LOGL{(-1)} -1.145027 0.216054  -5.299733 0.0000
@TREND({"19907) 2.029490 17.85742 0.113650 0.9106
R-sgquared 0872719 Mean dependentvar 2958333
Adjusted R-squared 0553297 5.0.dependentvar gpz 7oz R-squared 0572981  Mean dependentvar 2958333
SE. of regression 500.0211 Akaike info criterion 156775  AdustedR-squared 0532313  5.D. dependentvar 8827913
Sum squared resid 7R58T48.  Schwarz criterion 15. 77602 SE. of regression 6037202 Akaike info criterion 1576057
Log likelihood _186.1342 Hannan-Quinn criter. 415.7038g Sum sguaredresid 7654040, Schwarz criterion 15.90782
F-statistic 2048834 Durbin-Watson stat 2 013994 Log likelihood -186.1268 Hannan-Quinn criter. 15.79963
Prob(F-statistic) 0 ﬁDDD'IQ ) F-statistic 14.08909 Durbin-Watson stat 2011541
_ Prob{F-statistic) 0.000132
035:3.4.'\3\
Mull Hypothesis: D(LOGL) has a unit root
Exogenous: Mone
Bandwidth: 1 {(Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.601132 0.0001
Test critical values: 1% level -2 664853
5% lewvel -1.955681
10% level -1.608793
*MackKinnon (1996) one-sided p-values.
Residual variance (no correction) 288826,
HAC corrected variance (Bartlett kernel) 386478
Phillips-Perron Test Equation
Dependent Variable: D{LOGL,2)
Method: Least Squares
Date: 07/31/M18 Time: 14:53
Sample {(adjusted): 1992 2015
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DH{LOGL(-1)) -0.958717 0.208326 -4. 601997 0.0001
R-sqguared 0. 479377 Mean dependentvar 2.958333
Adjusted R-squared 0479377 S.D. dependentwvar 8827913
S.E. of regression 636.9710 Akaike info criterion 15.79210
Sum squared resid 93321837. Schwarz criterion 15.84118
Log likelihood -188.5052 Hannan-Cuinn criter. 1580512
Durbin-Watson stat 2011743
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Mull Hypothesis: LOGGEDUC has a unit root Mull Hypothesis: LOGGEDUC has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.* Ad]. t-Stat Prob.”
Phillips-Perron test statistic _2 120938 02386 | Phillips-Perron test statistic -5.058086 0.0022
Test critical values: 1% level 3 724070 Test critical values: 1% level -4 374307
584 level _2 gBE225 5% level -3.603202
10% level 2 BA2E04 10% level -3.238054
*MacKinnon (1996) one-sided p-values. *MacKinnan (1998) one-sided p-values.
. - . Residual variance (no correction) 0.13185].
Residual variance (no correction) 023157 :
HAC corrected variance (Bartlett kernel) 0.18044. | HAC corrected variance (Bartleft kernel) 013318}
- . Phillips-Perron Test Equation
Phillips-FPerron Test Equation " .
Dependent Variable: DILOGGEDUC) Dependen: Varanle: DILOGEEDUC)
Method: Least Sguares Cemnod: Seastsouares
L Hares Date: 07/31/18 Time: 14:54
Date: 07/31/18 Time: 14:55 Sample (adjusted): 1991 2015
Sample (adjusted): 1991 2015 Included observations: 25 after adjustments
Included observations: 25 after adjustments
] . e Variable Coefficient Std. Error t-Statistic Prob
Variable Coefficient Std. Error t-Statistic Prob.
LOGGEDUC{-1) -1.054273 0.208400 -5.058882 0.0000
LOGGEDUC{-1} -0.383180 0165802 -2.311134 0.020 C 0.862274 0.231975 3717101 o.0012
> 0.669620 0.294370 2274754 0.0326 @TREND({™1990%) 0.071343 0.017490 4079033 0.0005
R-sguared 0188465 Mean dependentvar 0.03003F R-squared 0.537928 Mean dependent var 0.020036
Adjusted R-squared 0153181 S.0D. dependent var 0.545204 Adjusted R-squared 0.495921 S.O. dependentvar 0.545204
S.E. ofregression 0501712 Akaike info criterion 1535036 S E. of regression 0387086 Akaike info criterion 1.0512329
Sum squared resid 5789433 Schwarz criterion 1.632548 Sum squared resid 3.296388 Schwarz criterion 1.198094
Lag likelinood -17.18795 Hannan-CQuinn criter. 1.562087 Leg likelihood -10.14786 Hannan-Qwinn criter. 1.092396
F-statistic 5341342 Durbin-Watson stat 2 556798 F-statistic 12.80581 Durbin-Watson stat 1.993808
Prob{F-statistic) 0.030135 Prob(F-statistic) 0.000205
01 G.UA.U\
Mull Hypothesis: LOGGEDINC has a unitroot
Exogenous: Mone
Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.026738 0.6643
Test critical values: 1% lewvel -2 660720
5% level -1.955020
10% level -1.60907F0
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 028367 ...
HAC corrected variance (Bartlett kernel) 0.11328...
FPhillips-Perron Test Equation
Dependent Wariable: D{LOGGEDLIC)
Method: Least Squares
Drate: 0F/31/18 Time: 14:55
Sample (adjusted): 1991 2015
Included ocbservations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOGGEDIC(-1) -0.028620 0.061235 -0.46TF3F7T 0.6444
R-=quared 0005887 Mean dependentvar 0030036
Adjusted R-squared 0.005887 S.D. dependentwvar 0.545204
S.E. ofregression 0.543596 Akaike info criterion 1.657959
Sum squared resid T.091931 Schwarz criterion 1.706714
Log likelihood -18.72449 Hannan-Cuinn criter. 1.6871481
Durbin-YWatson stat 2.064308
01 A
01z 3adll ‘ 02 72 5adl)
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Mull Hypothesis: D{LOGGEDUC) has a unit root Mull Hypothesis: D{LOGGEDUC) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.* Ad. -Stat Prob.”
Phillips-Perron test statistic -10.63396  0.0000 | Phillips-Perron test statistic -10.35938  0.0000
Test critical values: 1% level -3.737853 Test critical values: 1% level -4.394309
5% level 2094878 5% level -3.612199
10% level -2.635542 10% level -3.243079
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 019178 Residual variance_ (no correction) 0.19169..
HAC corrected variance (Bartiett kernel) 012267 .. HAC corrected variance (Bartlett kernel) 012283..
- . Phillips-Perron Test Equation
Phillips-Perron Test Equation ) .
Dependent variable: DILOGGEDUC, 2) ﬁtheond‘?‘f_’;ta\gr'Saqu::'rES“‘OGGEDUC'E}
Method: Least Squares L S
; S Date: 0713118 Time: 14:56
gate. Iumjj“gt L‘r_”fé;;"ggﬁ Sample (adjusted): 1992 2015
ample (adjuste _}" _ Included observations: 24 after adjustments
Included observations: 24 after adjustments
i . L Wariable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(LOGGEDUC{-1)) -1.577483 0175286  -5.999499 0.0000
D{LOGGEDUC{-1)) -1.577883 0171253  -9.213772 0.000 c 0.082000 0209399 0.392072 0.5990
c 0.083363  0.093512  0.677594  0.505 @TREND("19907) -0.001380 0013806  -0.100583  0.9208
R-squared 0.794188 Mean dependentvar 0.01536}3 R-squared 0794287 Mean dependentvar 0.015363
Adjusted R-squared 0.784333  5.D. dependentvar 0.986077 Adjusted R-squared 0774695 S.D. dependentvar 0.986077
S.E. of regression 0.457403  Akaike info criterion 1.353151 SE. ofregression 0.468054 Akaike info criterion 1.436003
Sum squared resid 4.602784 Schwarz criterion 1.451322 Sum squared resid 4 600567 Schwarz criterion 1.683260
Log likelihood -14.23781  Hannan-Quinn criter. 1.37919% Log likelihood -14.23203 Hannan-Quinn criter. 1.475070
F-statistic 84.89360 Durbin-Watson stat 2328855 F-statistic 4054198 Durbin-Watson stat 2330494
Prob{F-statistic) 0.000000 Prob(F-statistic) 0.000000
03z sl
Mull Hypothesis: D{LOGGEDILIC) has a unit root
Exogenous: Mone
Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. -Stat FProb.*
Phillips-Perron test statistic -10.43334 0.0000
Test critical values: 1%4 level -2 664853
524 lavel -1.9556581
10% level -1.608793
*MackKinnon (19296) one-sided p-values.
Residual variance {(no correction) 0.1957a. .
HAC corrected variance (Bartlett kernel) 0125892 .
Phillips-Perron Test Equation
Dependent Wariable: D(LOGGEDILIC 2)
Method: Least Squares
Date: OF/31/M18 Time: 14:57
Sample (adjusted): 1992 2015
Included observations: 24 after adjustments
Wariable Coefficient Std. Error t-Statistic FProb.
D{LOGGEDUC-1)) -1.571418 0.163954 -9.300299 0.0000
R-s=quared 0789893 Mean dependent var 0015363
Adjusted R-squared 0.F789893 S.D. dependent var 0.986077F
S E. ofregression 0451993 Akaike info criterion 1.290473
Sum squared resid 4 598843 Schwarz criterion 1.229558
Log likelihood -14 48567 Hannan-Ciuinn criter. 1.2303495
Durbin-Watson stat 2291068
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WAR Lag Order Selection Criteria
Endogenous variables: LOGIDH
Exogenous variables: C

Date: 08/01M18 Time: 22:33
Sample:; 1990 2015

Included observations: 21

Lag LogL LR FFPE AlC 5C HQ
0 34 86859 A 0.002327 -3.225580 -3.175841 -3.214785
1 94 40126 107.72558 3.83e-06 -8.800120 -8.700641* -8.¥78530
2 95.77253 2350754 3.53e-06" -3.835479" -8.686261 -8.8030895"
3 96.09494 0.522005 9.13e-06 -8.7 70947 -3.571990 -8.727768
4 96.54811 0.690544 9.66e-06 -8.718868 -8.470172 -8.664895
5 97.86863 1.886453 9.44e-06 -8.749393 -3.450958 -8.684625

* indicates lag order selected by the criterion

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

AlC: Akaike information criterion

SC: Schwarz information criterion

HCQ: Hannan-CQuinn information criterion

LOGTSES il @)‘ bl Olrys Wi 2

VAR Lag Order Selection Criteria
Endogenous variables: LOGEDLIC
Exogenous variables: C

Date: 08/01M18 Time: 22:36
Sample: 1990 2015

Included observations: 21

Lag LaogL LR FFPE AlC 5C HQ
0 -74.25948 MA 76. 14367 770427 7220166 7.a1z222
1 -26.56651 86.35585" 0889872 2720620 2.820099* 2742210
2 -26.55369 0.021975 0.973953 2.814638 2.963855 2.847022
3 -26.49311 0.098088 1.073516 2904106 3103062 2947284
4 -26.42110 0109728 178127 2992486 3.241182 3.045459
5 -26.41727 0.005474 1.304526 3.087359 3.385794 3152127

* indicates lag aorder selected by the criterion
LR: sequential modified LR test statistic {(each test at 5% level)

FPE: Final prediction error

AlC: Akaike information criterion
SC: Schwarz information criterion

HC: Hannan-Quinn information criterion
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Null Hypothesis: LOGTSES has a unit root Mull Hypothesis: LOGTSES has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length- 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* o
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.456754 0.9986
Test critical values: 1% leval -3737853 Augmented Dickey-Fuller test statistic -2.096869 0.5215
5% level -2.991878 Test critical values: 1% level -4,394309
10% level -2.635542 59 |evel _3.612199
*MacKinnon (1996) one-sided p-values. 10% level -3.243079
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOGTSES)
g:{r;gg:afl_nezaﬁasgr?ri:i 05 Augmented Dickey-Fuller Test Equation
Sample (adiusted): 1992 2015 Dependent Variable: DILOGTSES)
Included observations: 24 after adjustments Method: Least Squares
Date: 08/02M18 Time: 1401
Variable Coefficient Std. Error t-Statistic Prob. Sample (adjusted). 1992 2015
Included observations: 24 after adjustments
LOGTSES(-1) 0.034768 0.023867 1.456754 01500
D{LOGTSES(-1)) 0.060884 0.227775 0267780 0.7915 . . g -

c 0.392684 0 446324 0.5679520 03289 Variable Coefficient Std. Error t-Statistic Prob.
R-squared 0.125138 Mean dependentvar 1.099066 LOGTSES(-1} -0.190118  0.090668 -2.0968609  0.0489
Adjusted R-squared 0.041818 S.D. dependentwvar 0.909756 D(LOGTSES(-1)) 0.020492 0.203350 0100770 0.9207
S.E. of regression 0.890531 Akaike info criterion 2722470 C 0.826319 0422079 1.912427 0.0703
Sum squared resid 16.65384 Schwarz criterion 2869727 @TREND("1990") 0.279233 0.100445 2 559347 0.0190
Log likelihood -29. 66964 Hannan-Quinn criter. 2761537 = - - i i
F-statisti 1.501883 Durbin-WWat tat 1.975021
Prob(Fstatistic) Doasnyy o nASen S R-squared 0.339960 Mean dependent var 1.099066

Adjusted R-squared 0240054 5.0. dependentvar 0.909756
01 G.\JA.U\
Mull Hypothesis: LOGTSES has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.407851 0.9995
Test critical values: 1% level -2 664853
524 lavel -1.955681
10% level -1.608793
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: DILOGTSES)
Method: Least Squares
Crate: 08/02/M18 Time: 14:06
Sample (adjusted): 1992 2015
Included observations: 24 after adjustments
Variable Coeflicient Std. Error t-Statistic Praob.
LOGTSES(-1) 0.051058 0.014983 3.407851 0.0025
DILOGTSES(-1)) 0.086261 0224795 0383733 0. 7049
R-squared 0.092890 Mean dependentvar 1.099066
Adjusted R-squared 0.051657 S.D. dependent var 0.909756
=.E. ofregression 0.885946 Akaike info criterion 26753358
Sum squared resid 17.26782 Schwarz criterion 2773506
Log likelihood -20.10402 Hannan-Quinn criter. 2701380
Curbin-VWatson stat 1.979188
01 GAY
0172 gl ] 02 zsadl)

325




=
Mull Hypothesis: DILOGTSES) has a unit root Mull Hypothesis: D{LOGTSES) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob. t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2664184  0.0954 Augmented Dickey-Fuller test stafistic -3.505646  0.0624
Test critical values: 1% level -3.752045 Test critical values: 1% level -4 416345
5% level -2.998064 5% level -3.622033
10% level -2.638752 10% level 3248592
*MacKinnon (1996) one-sided p-values. *Mackinnon (1996) one-sided p-values.
) . Augmented Dickey-Fuller Test Equation
Augmented D|;key-FuIIerTest Equation Dependent Variable: D(LOGTSES,2)
Dependent Variable: DILOGTSES, 2) Method: Least Squares
Method: Least Squares Date: 08/02HM8 Time: 14:06
Date: 08/02/18 Time: 14:07 Sample (adjusted): 1993 2015
Sample (adjusted). 1993 2015 Included observations; 23 after adiustments
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-atatistic Prob.
Wariable Coefficient Std. Error t-Statistic Praf.
D(LOGTSES(-1}) -1133186 0323246 -3505646  0.0024
DILOGTSES(-1)) -0.763425 0286551 -2.664184 0.0149  D{LOGTSES(-1).2) 0.150621 0239707 0628354 05373
D(LOGTSES(-1),2) -0.065199 0230696  -0.282619 07804 C 0297142  0.439021 0.576828  0.5067
C 0.866955 0.361975 2.395065 0.0265  @TREND(19907) 0.0fBRBE 0033800 2023777  0.05873
R-zquared 0.397694 Mean dependentvar 0.0608F4 R-squared 0504504 Mean dependentvar 0.060874
Adjusted R-squared 0337463 5.D. dependentvar 1170881 Adjusted R-squared 0426268 5.D. dependentvar 1170881
S.E. of regression 0.953055 Akaike info criterion 2 8628019 S.E. ofregression 0.886885 Akaike info criterion 2.754569
Sum squared resid 18.16627  Schwarz criterion 3.0109p7 Sum squared resid 14.94475  Schwarz criterion 2.952045
Log likelihood -20.92242 Hannan-Quinn criter. 2.9000f8 Loglikelihood -27.67754  Hannan-Quinn criter. 2804234
F-statistic 6.602852 Durbin-Watson stat 1.9593p4 F-statistic 6.448467 Durbin-Watson stat 1.979103
Probi{F-statistic) 0.005283 Prob{F-statistic) 0.003399
0373 gaill
Mull Hypothesis: DILOGTSES) has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.089788 0.2415
Test critical wvalues: 1% level -2 669359
5% level -1.956406
10% lavel -1.608495
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D{LOGTSES, 2)
Method: Least Squares
Date: 08/02/18 Time: 14:08
Sample (adjusted): 1993 2015
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DILOGTSES(-1)) -0.189794 0174157 -1.089738 0.2882
D{LOGTSES(-1),2) -0.251871 0218298 -1.612339 01218
R-squared 0.224942 Mean dependent var 0.060874
Adjusted R-squared 0.188035 S.D. dependentwvar 1170881
S.E. ofregression 1.055071  Akaike info criterion 2028034
Sum squared resid 23 3TEE6 Schwarz criterion 3126772
Log likelinood -32.82239 Hannan-Quinn criter. 3.052866
Durbin-wWatson stat 2153477
SR
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Mull Hypothesis: DLOGTSES,2) has a unit root MNull Hypothesis: DLOGTSES,2) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Lenagth: 1 (Fixed) Lag Length: 1 (Fixed)
t-Statistic Prob.* t-Statistic Prob.®
Augmented Dickey-Fuller test statistic -5.642064  0.0001 | Augmented Dickey-Fuller test statistic -5.496143  0.0011
Test critical values: 1% level -3.769597 Test critical values: 1% level -4.440739
5% level -3.0042861 5% level -31.632896
10% level -2.642242 10% level -3.254671
*MacKinnaon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOGTSES, 3) Dependent Variable: DILOGTSES,3)
Method: Least Squares Method: Least Squares
Date: 08/02118 Time: 14:10 Date: 08/0218 Time: 14:10
Sample (adjusted): 1994 2015 Sample (adjusted): 1994 2015
Included observations: 22 after adjustments Included observations: 22 after adiustments
Variable Coefficient  Std Error  t-Stafistic  Prob. Variable Coefficient  Std. Error  t-Bfatistic  Prob.
DILOGTSES(-1),2)  -2038230 0281216 -5.6420684 00000 DI(LOGTSES(-1)2)  -2042673  0.371656  -5.43G743  0.0000
DI(LOGTSES(-1),2) 04372731 0217963 1.960105 00648 DILOGTSES(-1),3) 0.428679 0.223807 1.914543 0.0716
C 0097218 0220730  0.440441  0.6646 C 0167004  0.566467  0.330124  0.7451
@TREMD(™1990%) -0.006189 0.035739  -0.172940 (.3646
R-squared 0.752980 Mean dependent var 0.091259
Adjusted R-squared 0726078 SD.dependentvar 1.979669 | R-squared 0753390  Mean dependentvar 0.091259
SE of regression 1034406  Akaike info criterion 3.031656 | Adjusted R-squared 0.712269 S.D. dependentvar 1.979669
Sum squared resid 2032993 Schwarz criterion 318p435| S.E. ofregression 1.061870  Akaike info criterion 3120905
Log likelihood -30.34822 Hannan-Quinn criter. 3066704 Sum squared resid 2029621 Schwarz criterion 3.319276
F-statistic 2895849 Durbin-\Watson stat 2135297 LUQ likelihood -30.32996 Hannan-Quinn criter. 3167635
PrUb(F—StaﬂStiC} 0.000002 F-statistic 18.32993 Durbin-Watson stat 2135304
Prob(F-statistic) 0.000010
Mull Hypothesis: D(LOGTSES,2) has a unit root
Exogenous: None
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.749159 0.0000
Test critical values: 1%% lavel -2 674290
5% level -1.957204
10% level -1.608175
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{(LOGTSES,3)
Method: Least Squares
Date: 08/02/M18 Time: 14:11
Sample (adjusted): 1994 2015
Included observations: 22 after adjustments
VVariable Coefficient Std. Error t-Statistic Prob.
DILOGTSES(-1),2) -2.033460 0.253697 -5.749159 0.0000
DHLOGTSES(-1),3) 0423275 0213345 1.983996 0.0612
R-squared 0750458 Mean dependentvar 0.091259
Adjusted R-squared 0737981 S.D. dependentvar 1.979669
S.E. ofregression 1.013348 Akaike info criterion 28950805
Sum squared resid 2053750 Schwarz criterion 2.050091
Log likelihood -20.45996 Hannan-Qwuinn criter. 2974270
Durbin-Watson stat 2114238
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Mull Hypothesis: LOGIDH has a unit root Mull Hypothesis: LOGIDH has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed) Lag Lenath: 2 (Fixed)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.150646 06772 Augmented Dickey-Fuller test stafistic -1.472943  0.8093
Test critical values: 1% level 3752046 Test critical values: 1% level -4.416345
5% level -2.098064 2% level -3.622033
10% level 2538752 10% level ~3.248592
*MacKinnon (1996) one-sided p-values. *MacKinnon (1986) one-sided p-values.
- - Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation . .
Dependent Variable: DILOGIDH) ﬁefhe”d‘?i”wet"'sab'e- D(LOGIDH)
Method: Least Squares dethod: Leaslsquares
; . Date: 08/01/18 Time: 23:01
Date: 08/0118 Time: 23:02 ] .
Sample (adjusted): 1993 2015 Sample (adjusted): 1993 2015
P ! J- 12 ) Included observations: 23 after adjustments
Included observations: 23 after adjustments
Variabl Coefficient Std. E t-Statisti Prab.
Variable Coeficient  Std. Error  t-Statistc  Prob. ansve oemeen o N
LOGIDH{-1) -0.329046 0.223393 -1.472843 0.1580
LOGIDH(-1) -0.013784  0.011081 1150546 02642 D(LOGIDH(-1)) 0627552 0241193 2601870  0.0180
DILOGIDH(-13) 0.458372  0.214808 2133867  0.0461 DILOGIDH(-2)) 0053041 0174780 0303475 07850
DILOGIDH(-2}) -0.094222 0.143951  -0.654542 0.5206 c 0187064 0123022 1 520448 01458
C 0.013588 0008443  1.608551  0.1242 @TREND("19907) 0.002450  0.001740 1413171 01747
R-squared 0.239041  Mean dependentvar 0.0068870 | R-squared 0.315036 Mean dependentvar 0.006870
Adjusted R-squared 0.118889  S.D. dependentvar 0.003065 | Adjusted R-squared 0.162821 S.D. dependentvar 0.003065
S.E. ofregression 0.002877  Akaike info criterion -8.707650 | SE ofregression 0.002804 Akaike info criterion -8.725907
Sum sguared resid 0.000157  Schwarz criterion -8.510173 | Sum squared resid 0.000142 Schwarz criterion -8 479060
Log likelihood 1041380 Hannan-Cuinn criter. -8.6578985 Log likelihood 105.3479  Hannan-Quinn criter. -8.663826
F-statistic 1.989484 Durbin-Watson stat 2288061 F-statistic 2069685 Durbin-Watson stat 2195296
Prob(F-statistic) 0.149752 Prob(F-statistic) 0127296
01 G.\JA.U\
Mull Hypothesis: LOGIDH has a unit root
Exogenous: Mone
Lag Length: 2 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.834457 0.9806
Test critical values: 1% level -2 669359
5% level -1.956406
10% level -1.608495
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D{LOGIDH)
Method: Least Squares
Date: 08/01/18 Time: 23115
Sample (adjusted): 1993 2015
Included cbservations: 23 after adjustments
Variable Coeflicient Sid. Error t-Statistic Prob.
LOGIDH-1) 0.005016 0.002735 1.834457 0.0815
D(LOGIDH(-1)) 0.518712 0.219741 2.360559 0.0285
D(LOGIDH(-2)) -0.024771 0.1426659 -0.173624 0.86329
R-squared 0135413 Mean dependent var 0.006870
Adjusted R-squared 0.045854 S.D. dependentwvar 0.003065
S.E. ofregression 0.002889 Akaike info criterion -3 666934
Sum squared resid 0.000178 Schwarz criterion -8.518826
Log likelinood 102.6697 Hannan-Quinn criter. -3 629686
Durbin-Watson stat 2111083
01 A
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MNull Hypothesis: DLOGIDH) has a unit root MNull Hypothesis: D(LOGIDH) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed) Lag Length: 2 (Fixed)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.143114 0.2310 Augmented Dickey-Fuller test statistic 2477744 (0.3344
Test critical values: 1% level -3.769597 Test critical values: 1% level -4.440739
5% level -3.004861 5% level -3.632896
10% level -2 642242 10% level -3.254671
*MacKinnon (1996) one-sided p-values. *Wackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LOGIDOH, 2) Dependent Variable: D(LOGIDH,2)
Method: Least Squares Method: Least Squares
Date' 08/0118 Time: 2316 Date: 08/0118 Time: 2316
Sample (adjusted): 1994 2015 Sample (adjusted): 1994 2015
Included observations: 22 after adiustments Included observations: 22 after adjustments
Variable Coeficient  Std Error +Statistic Prob. Variable Coefiicient  Std.Error  t-Statistic  Prob.
D(LOGIDH(-1)) -0RR531E 0310443 -2147114 00460 D(LOGIDH(-1)) -0.730718 0294912 -2477744 00240
D(LOGIDH(-1),2) 0.027973 0271547 0103014  0.9191 DILOGIDH(-1)2) 0024245 0256012 0.094704  0.9257
DILOGIDH(-2)2) 0172622 0144801 1192132  0.2487 DLOGIDH(-2)2)  0.227309 0133865  1.626638  (0.1222
c 0.004789  0.002383 2009630  0.0597 c 0.007784 0002794 2786131  0.0127
@TREND(™9907) -0.000171 949E-05  -1.803347 0.0891
R-sguared 0323322 Mean dependentvar -9.09E-05
Adjusted R-squared 0.210542 S.D. dependent var 0.003250| R-squared 0431982 Mean dependentvar “0.09E-05
SE. of regression 0.002888  Akaike info criterion -8.603741| AdustedR-squared 0298331 3. dependentvar 0.003250
Sum squared resid 0.000150  Schwarz criterion _8.4053R0 S.E. ofregression 0.002722 Akaike info criterion -8.777875
Log likelihood 99.63115 Hannan-Quinncriter.  -8.647010| Sumsquaredresia - 0.000126  Schwarz criterion 852991
F-statistic 2 8FRE41  Durbin-Watson stat 1976083 Log likelihood 101.5566 Hannan-Quinn criter. -8.719462
Prob(F-statistic) 0065363 ' F-statistic 3232158 Durbin-Watson stat 2231287
_ Prob(F-statistic) 0.038156
0373 gaill
Mull Hypothesis: DILOGIDH) has a unit root
Exogenous: Mone
Lag Length: 2 (Fixed)
t-Statistic Prob.™
Augmented Dickey-Fuller test statistic -0.720438 0.3929
Test critical values: 1% level -2 674290
5% level -1.957204
10% level -1.608175
*Mackinnon (129&8) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D{LOGIDH, 2)
Method: Least Squares
Date: 08/01/18 Time: 23:17
Sample (adjusted): 1994 2015
Included ocbservations: 22 after adjustments
WVariable Coefficient Std. Error t-Statistic Prob.
D{LOGIDH-1) -0.063526 0.088177  -0.720438 0.4300
DILOGIDH-1),2) -0.347593 0.212178  -1.638213 01178
D{LOGIDH{-2),2) 0.025640 0.134595 0.190496 0.8509
R-squared 0.171497 Mean dependentvar -9.09E-05
Adjusted R-squared 0084286 S.0. dependentvar 0003250
S E. ofregression 0003110 Akaike info criterion -8.582225
Sum squared resid 0.000184 Schwarz criterion -8.433447
Log likelihood a7 40448 Hannan-Cuinn criter. -8.54T717T8

Durbin-YWatson stat

1.986384
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Mull Hypothesis: D{LOGIOH, 2) has a unit root Mull Hypothesis: D(LOGIDH,2) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 2 (Fixed) Lag Length: 2 (Fixed)
t-Statistic Proh.* -Statistic Prob *
Augmented Dickey-Fuller test statistic -3364346  0.0245 | Augmented Dickey-Fuller test statistic -3.656408  0.0489
Test critical values: 19 level _3. 788030 Test critical values: 1% level -4.467895
5% level -3.012363 5% level -3.644363
10% level -2 646110 10% level -3.261452
*MacKinnon (1996) one-sided pvalues. *MacKinnon (1996) one-sided p-values.
- - Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation ) ]
Dependent Variable: D(LOGIDH,3) ﬁefhe”d‘?i”"“fat“;“'e- D(LOGIDH 3)
Method: Least Squares velnod. Least squares
. . Date: 08/0118 Time: 23:17
Date: 08/01/18 Time: 2318 " .
sample (adjusted): 1995 2015 Sample (adjusted): 1995 2015
P ! S i Included observations: 21 after adjustments
Included observations: 21 after adjustments
Variable Coefficient Std. Error -Statistic Prob.
Variable Coeflicient Std. Error t-Statistic Prob.
DILOGIDHI-1),2) -1.587998 0434306  -3.656408 0.0021
D(LOGIDH(-1),2) -1.463202 0.434914  -3.364346 0.0037 DILOGIDH(-1),2) 0104936 0.202353 0358035 0.7243
D(LOGIDH(-1),3) 0082116 0299044 0274596 0.78E9 DILOGIDH(-2),3) 0028752 0145949 0197003 08463
D{LOGIDH{-2),3) 0.073209 0.145730 0.602362 0.6219 C 0.002383 0.002034 1473438 02578
C -0.000199  0.000734  -0.270483  0.7800 @TREND(19907)  -0.000171  0.000125 -1.358650  0.1931
R-squared 0.698776 Mean dependentvar 5.29E-18 | R-squared 0729934 Mean dependentvar 5.29E-18
Adjusted R-squared 0.645619 S5.0. dependentvar 0.005550 | Adjusted R-squared 0.662417 S.D. dependentvar 0.005550
S.E. of regression 0.003304 Akaike info criterion -8.417858 | SE. ofregression 0.003225 Akaike info criterion -8.431807
3um squared resid 0.000186 Schwarz criterion -8.218901 | Sum squared resid 0.000166 Schwarz criterion -8.182111
Log likelihood 92.38751 Hannan-Quinn criter. -8.374679 | Log likelihood 93.53397 Hannan-Quinn criter. -8.377833
F-statistic 13.14547 Durbin-Watson stat 2.090398 | F-statistic 10.81118 Durbin-Watson stat 2077943
Prob(F-statistic) 0.000109 Prob(F-statistic) 0.000194
Mull Hypothesis: D(LOGIDH,2) has a unit root
Exogenous: Mone
Lag Length: 2 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3. 445815 0.0015
Test critical values: 1%% level -2.679735
5% lewvel -1.958088
10% lewvel -1.607830
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LOGIDH,3)
Method: Least Squares
Date: 08/01/18 Time: 23:20
Sample (adjusted): 1995 2015
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{LOGIDH-1),2) -1.44827F0 0 420588 -3.445815 0.0029
D{LOGIDH-1),3) 0.070539 0.288245 0.244719 0.8094
D{LOGIDH{-2),3) 0066017 0.138546 0. 4732087 0.6418
R-=quared 0.6974280 Mean dependentvar 5.29E-18
Adjusted R-squared 0.662866 S.D. dependentwvar 0.005550
S.E. ofregression 0.003218 Akaike info criterion -3.508801
Sum squared resid 0.000186 Schwarz criterion -3.359584
Log likelihood 92 24241 Hannan-CQuinn criter. -2.476417
Durbin-Watson stat 2077434
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Mull Hypothesis: LOGTSES ha
Exogenous: Constant
Bandwidth: 1 (Used-specified)

S a unit root

using Bartlett kernel

Mull Hypothesis: LOGTSES has a unit root

Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using

Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic 1.832562 0.9995 | Phillips-Perron test statistic -1.898005 0.5256
Test critical values: 1% lewvel -3.724070 Test critical values: 1% level -4 374307
5% level -2.986225 5% level -3.603202
10% level -2 632604 10% level -3.238054
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.66987.]. Residualvariance (no correction) 0.52732...
HAC corrected variance (Bartlett kernel) 0.70804.] HAC corrected variance (Bartlett kernel) 0.51856...
Phillips-Perron Test Equation Phillips-Perron Test Equation
Dependent Variable: D(LOGTSES) Cependent Variable: D{LOGTSES)
Method: Least Squares Method: Least Squares
Date: 08/01M18 Time: 23:26 Daate: 08/01/18 Time: 23:25
Sample (adjusted): 1991 2015 Sample (adjusted) 1991 2015
Included observations: 25 after adjustments Included observations: 25 after adjustments
Wariable Coefficient Std. Errar t-Statistic Prob, Variable Coefficient Std. Error t-Statistic Prob.
LOGTSES(-1) 0.038489 0.020280 1.897904 0.07ap LOGTSES(-1) -0.153241 0.080742 -1.897902 0.0709
c 0.379319 0.404567 0.937593 0.358p G 0.8585929 0416578 2. 064269 0.0510
@TREND{™9907) 0.228793 0.094226 2438741 0.02332
R-squared 0.135405 Mean dependent var 1.075488
Adjusted R-sguared 0.097814 S.0D. dependentvar 0.89237p R-squared 0.319398 Mean dependentvar 1.075488
S E. of regression 0.853303 Akaike info criterion 2597214 Adjusted R-squared 0257525 5.0. dependentvar 0.898370
Sum squared resid 16. 74689 Schwarz criterian 2 Fa4724 S.E. ofregression 0774098 Akaike info criterion 2437930
Log likelihood -30.46517 Hannan-Quinn criter. 2.62425p Sum squared resid 13.18301  Schwarz criterion 2.584195
F-statistic 3602039 Durbin-Watson stat 1.87209F Log likelihood -27.47412  Hannan-Cuinn criter. 2473498
Prob(F-statistic) 0.070330 F-statistic 5.162161 Durbin-Watson stat 1.979492
Prob(F-statistic) 0.014515
01z: gadll
Mull Hypothesis: LOGTSES has a unit root
Exogenous: Mone
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. +-Stat Prob.*
Phillips-Perron test statistic 5.2T2263 1.0000
Test critical values: 1% level -2 660720
5% level -1.955020
10% level -1.609070
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction} 0.59547 .
HAC corrected variance (Bartlett kernel) 0. 75204 .
Phillips-Perron Test Equation
Dependent Wariable: D{LOGTSES)
Method: Least Squares
Drate: 05/01/M18 Time: 23:27
Sample (adjusted): 1991 2015
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOGTSES(-1) 0.055729 0.00853232 6.5320846 00000
R-squared 01023259 Mean dependent var 1.075488
Adjusted R-squared 01023259 S5.D. dependent var 08983270
S.E. of regression 0.851150 Akaike info criterion 25854722
Sum squared resid 17.28697 Schwarz criterion 2603477
Log likelinood -20.92403 Hannan-Cuinn criter. 2568245
Durbin-VYWatson stat 1.833219
01 Gl
01z 3salll \ 02 zisall
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Mull Hypothesis: D(LOGTSES) has a unit root Mull Hypothesis: D{LOGTSES) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prop.* Ad]. t-Stat Prob.”
Phillips-Perran test statistic -3 756738 0.0096 Phillips-Perron test statistic -4.506268  0.0079
Test critical values: 19% level -3737853 Test critical values: 1% level -4.394309
5% lavel -2 991878 5% level -3.612189
10% level -2 f35542 10% level -3.243079
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided pvalues.
Residual variance (no correction) 076403 Residualvariancel(no correction) 0.63861...
HAC corrected variance (Bartlett kernel) 0.74775... HAC corrected variance (Bartiett kernel) 0.63844..
Phillips-Perron Test Equation Ezl”:apnsd_zr?tr{.?ar:izglsz:'?[It%tg$SES 2)
Dependent Variable: DILOGTSES 2) p ] ) !
Method: Least Squares Method: Least Supares
T S Date: 08/01/18 Time: 23:28
Date: 08/01/18 Time: 23:28 - .
Sample (adjusted): 1992 2015 Sample (adjusted). 1992 2015
- Included ob tions: 24 after adjustment
Included observations: 24 after adjustments nuded oheervations - ater aduetmens
) . L Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(LOGTSES(-1)) -0.887523 0219142 -4506324  0.0002
D(LOGTSES(-1)) -0.504490 0.213463  -3.768758 0.0011 C 0.228450 0.389097 0.844135 0.4081
c 0897083 0288725 3107048  0.0051 @TREND(19907)  0.056128  0.027638 2030829  0.0551
R-squared 0.392325  Mean dependent var 0.065360 R-squared 0.492077 Mean dependentvar 0.065960
Adjusted R-squared 0.364703  5.D. dependentvar 1.145415 Adjusted R-squared 0443704 5D. dependentvar 1145415
S.E. of regression 0.912859  Akaike info criterion 2735405 S.E. of regression 0.854311  Akaike info criterion 2.630426
Sum squared resid 18.33689  Schwarz criterion 2.833576 Sum squared resid 15.32680  Schwarz criterion 2786683
Log likelihood -30.82486 Hannan-Quinn criter. 2761449 Log likelihood -28.67312  Hannan-Quinn criter. 2.678494
F-statistic 14.20354 Durbin-Watson stat 1872123 F-statistic 10.17244 Durbin-Watson stat 1.988400
Prob(F-statistic) 0.001058 Prob(F-statistic) 0.000814
03z sl
MMull Hypothesis: D{LOGTSES) has a unit root
Exogenous: Mone
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.611480 0.0995
Test critical values: 1%4 level -2 664853
5% level -1.955681
10% level -1.608793
*Macklinnon (1996) one-sided p-values.
Residual variance (no correction) 1.09920...
HAC corrected variance (Bartlett kernel) 0.85507 ...
Phillips-Perron Test Equation
Dependent WVariable: D{LOGTSES, 2)
Method: Least Squares
Date: 08/01/M18 Time: 23:29
Sample (adjusted): 1992 2015
Included cbservations: 24 after adjustments
Wariable Coefficient Std. Error t-Statistic FProb.
D(LOGTSES(-11) -0.297905 0.161634 -1.843085 0.0782
R-squared 01256732 Mean dependent var 0.065960
Adjusted R-squared 0125673 S.0D. dependent var 1. 145415
S E. ofregression 1.071026 Akaike info criterion 2.015885
Sum squared resid Z25.38323 Schwarz criterion 2064971
Log likelihood -25.19062 Hannan-Ciuinn criter. 2.0Z8908
Durbin-YWatson stat 2. 326203
RECERE]
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Mull Hypothesis: D{LOGTSES, 2) has a unit root Mull Hypothesis: D(LOGTSES, 2) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic 72163890 0.0000 | Phillips-Perron test statistic -7.103274  0.0000
Test critical values: 1% |avel _3 752045 Test critical values: 1% level -4 416345
505 |evel -2.008064 5% level -3.622033
10% level -2 F38752 10% level -3.248502
*MacKinnon (1995) one-sided pvalues. *MacKinnaon (1986) one-sided p-values.
" ; - Residual variance {no correction) 1.07005..
Residual variance {no correction) 1.07014... _
HAC corrected variance (Barflett kernel) 0.88510... | HAC comedtedvariance (Bartlett kemel) 0.88565...
- . Phillips-Perron Test Equation
Phillips-Perron Test Equation Dependent Variable: D(LOGTSES,3)
Dependent Variable: DILOGTSES. 3) Method: Least S
Method: Least Squares v ethad. Least oauares
Dat 'UQIU1I1E Time: 23:31 Date: 08/01M18 Time: 23:30
ate: 18 Time. 23 Sample (adjusted) 1993 2015
Sample (adjusted): 19932015 Included observations: 23 after adjustments
Included observations: 23 after adjustments
. . e Variable Coefficient Std. Error t-Statistic Praob.
Variable Coefficient Std. Error t-Statistic Prob.
D(LOGTSES(-1),2) -1.446233 0211057  -6.852341 0.0000
D(LOGTSESI-1),2) -1.446880 0205402  -7.044127 0.0000 C 0.040855 0541456 0.075453 0.9406
C 0060915 0225742 0269846  0.7899 @TREND(1930%) 0.001433  0.034969  0.040977  0.9677
R-squared 0702633  Mean dependentvar 0.060782 | R-squared 0.702658 Mean dependent var 0.060782
Adjusted R-squared 0.688472 S.D.dependentvar 1.939668 | Adjusted R-squared 0.572923 S.D. dependentvar 1.939668
S.E. ofregression 1.082619  Akaike info criterion 3.079585 | S.E. ofregression 1.109308 Akaike info criterion 3.166458
Sum squared resid 2481336 Schwarz criterion 3178324 | Sum squared resid 2461129 Schwarz criterion 3314566
Log likelihood -33.41523 Hannan-Quinn criter. 3.104418 | Log likelihood -33.41427 Hannan-Quinn criter. 3.203707
F-statistic 4961972 Durbin-Watson stat 2291814 | F-statistic 2363126 Durbin-Watson stat 2292474
Prob(F-statistic) 0.000001 ProbiF-statistic) 0.000005
Mull Hypothesis: D{LOGTSES,2) has a unit root
Exogenous: Mone
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 7. 479531 00000
Test critical values: 1%4 level -2 669359
5% level -1.956406
10% level -1.508495
*Macklinnon (1996) one-sided p-values.
Residual variance {(no correction) 1.07385...
HAC corrected variance (Bartlett kernel) 0.89058
Phillips-Perron Test Equation
Dependent WVariable: D{LOGTSES, 2)
Method: Least Squares
Date: 08/01/M18 Time: 23:31
Sample (adjusted): 1993 2015
Included cbservations: 22 after adjustments
Wariable Coefficient Std. Error t-Statistic FProb.
DILOGTSES(-1),2) -1. 446875 0.201027F -7.197403 0.0000
R-s=quared 0701502 Mean dependent var 0060782
Adjusted R-squared 0701502 S.0D. dependent var 1.929568
S E. ofregression 1.059561 Akaike info criterion 2995090
Sum squared resid 24 69871 Schwarz criterion 2.045460
Log likelihood -332.45504 Hannan-Ciuinn criter. 2008506
Durbin-YWatson stat 2283899
IDH 4 ) 4palil) Jula o Adealed PP (g ulid LS ilid -2
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Mull Hypothesis: LOGIDH has a unit root Mull Hypothesis: LOGIDH has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.956730 0.2027 Phillips-Perron test statistic -2. 744136 0.2290
Test critical values: 184 level _3. 724070 Test critical values: 1% level -4.374307
58 lavel -2 08R225 5% level -3.603202
10% level -2.632604 10% level -3.238054
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.65E-05 Residual variance (no correction) 1.39E-05
HAC corrected variance (Bartlett kernel) 1.95E-05)  HAC comecled variance (Bartiett kernel) 218E05
- " Phillips-Perron Test Equation
Fhillips-Perron Test Equatian . i
Dependent Variable: DILOGIDH) ﬁet"rf”dq‘l’_”watr'sab'e' D{LOGIDH)
Method: Least Squares uethod: Leastsquares
; S Date: 08/01/18 Time: 23:21
Date: 08/01M18 Time: 23:21 . .
Sample (adjusted): 1991 2015 Sample (adjusted): 1991 2015
P | L . Included observations: 25 after adjustments
Included observations: 25 after adjustments
Variable Coefficient  Std. Error  t-Statistic  Prob. Variable Coefficent  Std. Error _ tStatistic  Prob.
LOGIDH(-1) -0.410241 0187710  -2.185508 0.0393
LOGIDH(-1) -0.031750 0.015140  -2.097139 0.047 P 0239679 0104880 2 285261 0.0323
c 0.028447  0.010015  2.840540  0.009 @TREND("1990%) 0.002941  0.001455  2.022170  0.0555
R-squared 0.160522  Mean dependent var 0.00752 R-squared 0.292101 Mean dependentvar 0.007520
Adjusted R-squared 0.124023  5.D. dependentvar 0.00452 Adjusted R-squared 0.227746 S.D. dependentvar 0.004520
S.E. ofregression 0.004230  Akaike info criterion -8.016589 S.E. ofregression 0.003972  Akaike info criterion -8.107068
Sum squared resid 0.000412  Schwarz criterion -7.91908 Sum squared resid 0.000347 Schwarz criterion -7.960803
Log likelihood 102.2074  Hannan-Quinn eriter. -7.98954 Log likelihood 104.3383  Hannan-Quinn criter. -8.0B6500
F-statistic 4.297393  Durbin-Watson stat 1.25451 F-statistic 4538935 Durbin-Watson stat 0.857699
Prob(F-statistic) 0.047173 Prob(F-statistic) 0.022371
01 G.\JAJ\
Mull Hypothesis: LOGIDH has a unit root
Exogenous: Mone
Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 6.224660 1.0000
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.609070
*MacKinnon (1996) one-sided p-values.
Residual variance {(no correction) 2.22E-05
HAC corrected variance (Bartlett kernel) 2 7TE-D05
Fhillips-Perron Test Equation
Cependent Wariable: D{LOGIDH)
Method: Least Squares
Crate: 08/01/M18 Time: 23:22
Sample (adjusted): 1991 2015
Included ocbservations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LOGIDH{-1) 0.011101 0.001455 7.628815 0.0000
R-squared -0.132976 Mean dependentwvar 0.007520
Adjusted R-squared -0.132976 S.D. dependentvar 0.004520
S.E. ofregression 0.004813 Akaike info criterion -7. 795884
Sum squared resid 0.000556 Schwarz criterion -7.747129
Log likelihood 958 44855 Hannan-CQwinn criter. -7. 782362
Dwurbin-VWatson stat 1.012177
01 GAY
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Mull Hypothesis: D{LOGIDH) has a unit root Mull Hypothesis: D{LOGIDH) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. +-5tat Prob [ Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.606675  0.0pop Ehillips-Perron test statistic 5463357 0.0010
Test critical values: 1% level 3737852 Test critical values: 1% level -4.394309

5% level -2.991878 f;;'f“e'l 'g-glgagg

10% level -2 635542 eve -
*Mackinnon (1996) one-sided p-values. MacKinnon (1996) one-sided p-values.

. . . Residual variance (na correction) 8 .09E-05
Residual variance (no correction} 8.22E-0€AC comrected variance (Bartlett kernel) 1.25E-05
HAC corrected variance (Bartlett kernel) 1.2TE-DE

FPhillips-Perron Test Equation
Phillips-Perron Test Equation Dependent Variable: D{LOGIDH, 2)
Dependent Variable: DILOGIDH,2) Method: Least Squares
Method: Least Squares Date: 08/01/M18 Time: 23:23
Date: 08/01/18 Time: 23:23 Sample (adjusted): 1992 2015
Sample (adjusted): 1992 2015 Included observations: 24 after adjustments
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prof.
D{LOGIDH(-1)) -0.879122 0.149543 -5.878740 0.0000
D(LOGIDH(-1)) -0.851690  0.139838  -6.090544  0.000 TRENE 1900- 05-05?2?55;; “g-i“jzﬂgg g-ggiggg g-gg;:
C 0.005684 0001244 4568274  0.000__@ ( ¥ 5528 4B o :
R-squared 0.632670 Mean dependent var -0.00091F
E&_Sq";a[jeg p g-gf;;;i g%a”ddepegde{m"ar _g'ggigg.ﬂ«djusted R-squared 0.598782 S.D.dependentvar 0.004800
Adusted R-square : . dependentvar : S.E. of regression 0.002040 Akaike info criterion -8.63734F
SE.of regression 0.002984 Akaike |nf0_c:r|t_er|0n —8.?‘04555um squared resid 0.000194 Schwarz criterion _a.49009D
Zum squared resid 0.000197  Schwarz criterion -8.60632 44 jikelihood 106.6482 Hannan-Quinn criter. -8.598279
Log likelihood 106.4547 Hannan-Quinn criter. -8.67891 F-statistic 1816271 Durbin-Watson stat 1 26766F
F-statistic 37.09473  Durbin-Watson stat 1.28248 Prob(F-statistic) 0.000026
Prob(F-statistic) 0.000004
03z: gaill
Mull Hypothesis: DHMLOGIDHY has a unit root
Exogenous: Mone
Bandwidth: 2 (Used-specified) using Bartlett kernel
Adj. -Stat Prob.™
Phillips-Perron test statistic -2. 046255 0.0039
Test critical values: 1% level -2 564853
5% level -1.955581
10% level -1.508793
*MackKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.60E-05
HaAC corrected variance (Bartlett Kernel) 2. 12E-05
Phillips-Perron Test Equation
Dependent Wariable: D{LOGIDH, 2)
Method: Least Squares
Crate: 03/07/18 Time: 23:24
Sample (adjusted): 1992 2015
Included observations: 24 after adjustments
Wariable CoefMcient Std. Error t-Statistic Prob.
CHLOSIDH-1 ) -0.295263 0.0937a84 -2.1483245 00045
R-sqguared 0.274569 Mean dependent var -0.000917F
Adjusted R-squared 0274569 S.D. dependent var 0004300
S.E. of regression O.0040288 Akaike info criterion -8.120781
Sum squared resid 00003284 Schwarz criterion -8B 071696
Log likelihood 93 44937 Hannan-CQiuinn criter. -8 107759
Curbin-Y“Watson stat 1.482041
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0,52909005 2003 0,24705692 1990
0,60010456 2004 0,26559385 1991
0,67619497 2005 0,28179182 1992
0,68555819 2006 0,28286568 1993
0,71193716 2007 0,27306654 1994
0,84735506 2008 0,28788834 1995
0,84883155 2009 0,31320572 1996
1,07297776 2010 0,30809807 1997
1,28011933 2011 0,32112619 1998
1,17515325 2012 0,34934494 1999
1,40473108 2013 0,4000303 2000
1,28208398 2014 0,47595824 | 2001

0,51244892 | 2002
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