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Abstract

This paper aims to study and assess the sustainability of fiscal policy and its sensitivity to
fiscal shocks. To do this, we examined the theoretical framework of fiscal policy in the first
chapter. In the second chapter, we presented the theoretical underpinnings of the sustainability
of fiscal policy, fiscal rules and sovereign wealth funds as two of the most important
mechanisms for ensuring fiscal sustainability. In the third chapter, we analyzed the most
important procedures taken by the Algerian government to cope with fiscal shocks in order to
ensure the sustainability of its fiscal policy in the long term. Finally, in the fourth chapter, we
reviewed the assessment of the evolution of fiscal policies in Algeria between 2000 and 2015.
We also assessed the sustainability of fiscal policy in Algeria by applying an econometric
study. One of the most important conclusions of the study is that it mentions that fiscal policy
is very weakly sustainable and that it is unable to contain shocks, especially in the current
unfavorable situation in Algeria.

Keywords: fiscal policy sustainability, fiscal rules, sovereign wealth funds, Fund for the

Regulation of Receipts, modernization of the budget system, new growth model.




Résumé

Ce document vise a étudier et a évaluer la soutenabilité de la politiqgue budgétaire et sa
sensibilité aux chocs budgetaires. Pour ce faire, nous avons examiné le cadre théorique de la
politique budgétaire au premier chapitre. Dans le deuxiéme chapitre, nous avons présenté les
fondements théoriques de la soutenabilité de la politique budgétaire, les régles budgétaires et
les fonds souverains comme deux des mécanismes les plus importants pour assurer la
soutenabilité budgétaire. Dans le troisieme chapitre, nous avons analysé les procédures les
plus importantes prises par le gouvernement algérien pour faire face aux chocs budgétaires
afin d’assurer la soutenabilité de sa politique budgétaire a long terme. Enfin, au quatrieme
chapitre, nous avons passé en revue 1’évaluation de I’évolution des politiques budgétaires en
Algérie entre 2000 et 2015. Nous avons également évalué la soutenabilité de la politique
budgétaire en Algérie en appliquant une étude économétrique. L une des conclusions les plus
importantes de 1’étude est celle qui mentionne que la politique budgétaire est tres faiblement
soutenabilité et qu’elle est incapable de contenir les chocs, notamment dans la conjoncture
actuelle défavorable en Algérie.

Mots clés: soutenabilité de la politiqgue budgétaire, regles budgétaires, fonds souverains,
fonds de régulation des recettes, modernisation du systeme budgétaire, nouveau modéle de

croissance.







o gdll

iadall AL gisal)
¢laa)
sadld)
o el
JEEY) 5 Jglaal) dails
| dadia
el At o830 Y)Y 16N Juadl)
01 LS
02 la sk dal e s Alall dlpual) o ggda 1 5Y) Canall
02 ALl Tl seda 1d5Y) allaall
04 Adlall dulad) sl Jal ye 1 SEI lladll
07 AL Auadl Calaal sl Culladll
11 Al Asbpaadl il ol = SN Gyl
11 Ay Abudl 1 J Y Gl
16 Ay peaal) Al S il
20 Aalaiy ) ) el Qe
24 Aoaail) Aaldly 0L Aubd) 485 il Canal)
25 Ll sl g Al ) o sefa 1 J5Y) allaal
29 Al Abynd) Zpasid) Y 2 A Callal)
31 aaill o Al Auband) e GBaeil) sl Calladl)
36 Ladall
Llada cilall g datlal) dbpadd) dalind) 1 AL Juail
37 LS
38 L) paadl Al (5 1) seaall 15V Canall
38 Allall Al puall Aalins) o sgia 1 oY) allaall




o gdll

43 Al Al Aalxinsd Ja gy jlad) 5 Jag ;G Calladll
48 ALl Aland) dalaind ol e -Gl alladl)
52 Al Apaall Aalxiasl (Jlanal LAl 2o gall ;SN Can )
52 ALl 20 8 pailad 5 iy e 1Y) )
56 Al ) g8 o) il o S Callaall
61 AL Al Aalaind lacal 310 2oalead) 55 58l (Gaalica sClEl Gaall
61 Aoabend) 35 Gaalia Aaale 1Y) allaall
63 lailiad 5 4abul 55 il Gaalia Calaal = AN Callal)
67 aaaal) 358 Gaalia ) jrae 5 @) sl N Callaall
70 Sl Lol Galiall ae Jalaill el oY) (s 1al 1) llall
ALl dalaiay)
72 DAl
sl gial Jal cre 4 jad) Lo gSal) Lgudas) a1 Lo D) cle) ) Bl Juadl)
Atlal) Al dalaias) Claccal Agllall cladual)
73 Ll
74 (FRRY) 2! sall Jasa (3 saim 1J5Y) Eanall
74 2 ) sl Jarca (5 gaim duale 1Y) calladll
78 seliin (ol g ol Y dasa (3 gaba 1 U Calladl)
81 skl (82 )) gall o (§gaiia ) gal dpans Al Ha 1 GG Callall
DAl 8 AL Al
90 ) sall alaill & pae cladla) 1 SE Gl
90 (MSB) dsladl 4] juall Ui &5 e g g e 1d5Y) callaall
93 4l el Z3lal ddae ) slae 1 U alladll
26 Ot ((LOLF) Adlall ¢ 5ty (slaial) (5 gamall () gilal) 1 Callaal)
4 ) sall Sladladl doa 5
99 Bl alaBY) gaill 23 gai (G Gl
99 2030 4l (8 Al dupuall A i) ladlay) 1Y) allaall
103 bl LB s st a3 :2030 B 0 SGl llaall




o gdll

106 saill paad) 23 paill Gl 53 2 Gl callaall
112 DAl
Al 8 ) Al dal i dpald Adalas A 33 1ol 1 Juadl

113 g

114 sl DA il el 8 Asaal) Allal dlpual) a1 J5Y) Canaal
[2015-2000]

114 2015 1 2000 (e bV (aaiy) zeal s 1J Y1 alladll

116 sl A il el 8 38y Aubudl sy AU lladll
(2015-2000)

121 (2015-2001) 5_all & daladl lal ¥ Adpns 1N il

126 (2015-2001) 3_sll JMa dplaia¥) Ayl z ol 1) alladll

129 D33l 8 Al Aal i) i) Al A o LD sl

131 A3 3Y) O Le A3 ) sall 2 T 8 L) 1 J5Y) allaall

138 aladl cpall e 451 gl clladiall il SEN Callall

143 FRB ) sall Jadll 2 A1y i Al Callaal)

153 Ladall

154 ZONEN|







JEEY) g Jgland) daild

Jalaad) Laild
dadall doadl Ol sie Jyaad) ad
40 LalaBBY) Aalainy) 5 Al Aalain) oy 45 e 1-2
51| Aoyl 5 Jdsall sl (5 i (385 Adlall Aalaial] Gl e (gany CLas 2-2
Cpall Cagal 4 5al)
60 Jsall (any b dsudaal) 0ld) 2o Gl e ALl 3-2
66 2o &) Gualina g da sardl SIS Al dpalpd) Goaluall (e cplall 4-2
82 2015 A1 2000 ¢+ @ Yl Jasia §500a dpia g ) sha 1-3
83 | 2015-2000 Ladill Jae sl (oxn pall 5 (Adll paid) a5 il 4Ll ) gla 2-3
85 2015-2000 4 sp2all s b o)) sall Jania (§ saia Cilaladial 3-3
88 43 jaall Jae Jagal (8 DY) Jasia (3 gaia laladiul 4-3
116 (2015-2000) 3_xall JMUA dalall cilaail) ) ghas 1-4
120 (2015-2000) 55l YA (gasll g Jass giall Juall 2-4
123 (2015-2000)5_si&ll JA daladl ol ) sha 3-4
125 (2000-1990) dslall ciladill g alall sl 50l 4lal) Ao 4-4
127 (2015-2000) 3_5ll 3 45l e 5 aladl cpall ) shas 5-4
130 L pbas Al Al cillass 6-4
131 G5l Jaall 5 alall cpall sl KPSS 5 PP <ADF @l jlial &l 7-4
133 Aaladl claail) o dalall a0 KPSS 5 PP (ADF <l jlaal mils 8-4
134 Gt 5 Rt caosiall Johanson sl il 9-4
134 (b) & yidall Jalsill cdlalas 10-4
137 Gt 5 Rt 0 Ja¥) dlsh 4l d8e jlial gl 11-4
140 aladl cpall e claaill g calal Y A deaall il 12-4
141 aladl cpall cplall il S Jalas 13-4
143 (ADF , PP, KPSS) 4.l i <l jlial il 14-4
144 Omaila sad @ i) JalSall s il 15-4
145 VECM gisalll i il 16 -4




JEEY) g Jgland) daild

148 VECM gasaill (& B sall sl 17-4
149 zasalll A sad Luudl) Lls ¥ las 18-4
149 zasaill (Fl s cpls Guilad L) 19-4
JeEl) daild

daball dsal) ¢ gie Jeal)
86| il 5 A3l alall ually 4 jlie 3 ) gall Jasa (3 52k Clalia ) sk 1-3
89 A 3aall Sae Jysal (b G satiall laladiul sl 2-3
117 2015-2000 53l jaeaill 5 pppul) s gl 1-4
118 2015-2000 5 il jlacy) Cl piie g Aalad) culaadl) | golas 2-4
119 2015-2000 5 _yiall A<l 286Ny el el ghas 3.4
121 2015-2000 5l &0 5 il Aball | daball il ks 4-4
124 2015-2000 5l 405 yull Lladl 5 Aalall ol Y1 (g 43 )l 5-4
138 aladl cpall e claiill g ) Y 8 deaall il 6-4
147 zsaill SN & ginall sl 7-4
151 s ama )l e aladl ol 8 deaall il 8-4







-

Aadiall

sustainability fiscal ) dmilall dulud) dalxio) o sgiay alaia¥l ol 3 3 a1 455N 8
Sl )l A8ade (e L5508 o Jsall e HfSU e uY) Giagl) el S ¢(policy
ALl Ugalal 30y £ Ld gl g DLt e Lgd Ja dadiall g A llall A llall Liiulns 8 A1l sl calall
Hoal @Y IS Gall | Jai @l 13 5 ¢ W8 (o il el da o sl Al wl) A
b e Lglang Laa dlgio daafiall (o tin 5 Al Joadl e agaall L po il ALl
ot - da il o L W) 8 Lol JSULEA) s Jliai dupmy Aa HAd) 5 Adalal) e all
cJaisall 8 Al Lgie e (lania AISE] 0y 503 & pday 21 aladl o) ilall alall ool
saill A o ghal) gaall e o Laidd A DU A Cadl<all aaa 0 k) gL Y
s 8 58l Aaliinl aae Jlaial A Liagl (35 2 51 ca ) sall 55305 5 81 el
o5 (525 s Aalall a5 clal ;W) Gl ol IBUa) ) AELaYl Ay el Ll
o= Al Al e Line JSU Gl o2 S eaatin 3) A lall ) gmnall i g Ui Y
Leie le 3 0S5 al g Ll )8 8 @l ol dadlal) JlaY) aleass il 5 Jivsal
) la sSall a5y 0 A5l laail) aal Al ) dalsiu) e Blial) ol

Al Al Aalrial e callaty Ea o Ml 5 oY1 jE w1 (oiad ) e
gl o Al el Al Ol j ) ) ai A g sl B S A ) 50 DDl 5 254
O e B 3 sl 8 Jsadl e apaell Ciaaie] Gmy dLgieDla (e Bliall 5 Lgilal )
CYMAY) e paldt WA g0 il aliie aa o sboailly (ol aB¥) =S aal) el yy o ydiall
48 e Al Aalai ) e Jalaall (ot LaS alall cpa 1) el aa (g i 5 A3l ey
el Al g s g <l ) 8l 8 A g B3 s s g g daiaall ) Wy Gl el
AUl 5 A d gl Al il o A sl A Sall of (o el coay

Jatsall 8 gl (lasal
Aalai) e Lalaall 8 Cilyseas 3900 sae 530l aal g Jpadl e KU e e
JSi A 5all AN clal YV S i Ae o 8 Ll e i) Gl i
AL Al sy O imy L 3 ¥ £ sana G %70 e S-S Ayl AUa)
dga e 1l B e 05 L el ddaiill 35 800 (5 e 4 sall Al s ) 5l
Lalail Glasa dorag Lan s T dga e dallall (81 5l 8 L sl Ol Lgza o
i B Ll ALYl A jlad) cileaall 4y a5 3T 500 5ol 8 A0l i)




-

Aadiall

Llil) 3iail A ga gall Ay i) jadl A sSall Liwarad Al ALl sl Al s
Lliall 8 S LEle (2015-2000) s—aill ae s GEaiY) el p 3085 A (s (gaaBY)
bl At all Al el o2 a Cuga g el 8 A i) Al Al ) e
Lalaidy) Glile Y1 Jia ¢ alaaBY) gaill apdaed (o HAST A ald ) 4y daed Lgdna LS i
el 33 gall A alall ol ¥ 3l ) Ll e (3l Ayl ) il 5 e Laia¥)
el e Al Ll il (laia AIS ) oLl A sSall aiay Loae ¢paldaiVly
g Uy g O I doa jlall s Alalall clerall Claiwl (e S a8 (saa s o hall
Sl ) A 3B A e g il Adee aea s Aladl 8 Ll g 5se (5 Al
ALl il sl 2 65 (ALY Al (o B sl (8 ga i A sSall (315 138 i
=W A ) sall (5 gl 5 el ts Gl VAL el alal) cpal) Aalai il Jasd lania e 50 dll
¥ &y el sl &l s %45 Jss dlilaaadl b gl o) gDl s 3
Gl 5 i) ad gy e Al Lgiia Ao Sl (B yai W g e ) JSy Leilan) Gy
a8 s s ¥ Adsall Cled & (e st Y AaBY) 1 laal Y @l oy ol

Ll pm
D) Al o x4 g pe 5 jadl 8 A L) A ) Alai ) Jead (300 sall 52
el ol gl Ledde 2 iad ) @l g paad) dalaa (o) atall s el 0¥) (a i iy g
=3 T ALY lall ol Joaley aa ) Uglaly i g o Sl an e g Alailly Caas
Dbl (8] claaghy A8 yal) Adlaud Hl ol aiill Joysad ) el A glSa) a2 xs A58 e
Ml aedy pmuill s Jysai ) el g a5l salaBV) LAt dalaial) J5 5l

Al
Ol L) ia g sl Ve ad 1 A all Legle o aiad 100 sl aad ALl Al o Ly
Josall Al A iall dalail Calaal (3o Lgilas 5 Las )l ge 8 delaion) ety Lglalaiul
e 5 datnall A gy ) A e onin gl Jay s 0S5 o g il paal) e o et il
O e sena o el Cadie) adella ] il s @l Y5 Js il cilaile
L b 50 el s Lgarl (e cdgdadill dpmsill (pa g g pall A LaSh Cle) y a5 Jilus o))
Byl Jiall A3 gall 88 Jia ey O 0-Say 2 @lal j W) oy (§ 520 a Ll 2000
Sae Soall e eliadll 8y A0t ) 5 A el Al A nluall Alalall el i) gl g



-

Aadiall

Db @l ol Al ) LAY Ol s Chagn lla g caladl oadl OV axe 2 359 A aall
A8yl A J
A IS okl W) (Gas e s gun e
o Loy A pal) Clatal) dip Jaids il jad) 8 Lillal) i) Lalbie (gda L
" Slgialtic Gledal il jad) bgild S el Yl
Lttt () Sy il Ay Lall Y 5Ll iaay Liiahati ) ¢y aaill g Eoal) 03 iy oy i
Al S adill (A L) sl S (5 e sl Jabadll i e
e Blaall 6 Lgtiaal sae Lay Sl Guliall g el ael g Joac 401 2 La -
Al Aol Aol i
Gt A e da Al cileacall o) gial e i) pyY) oy a Boaioa Gy Sai o -
€ aladl Cpall ) 355 400 jaall Jae el o elaaill 8 duluY) ddla
)l sl allaill gt poae SR (e 49 0 Jadl da sSall Ciagi e () -
Leitd A e Ay il el A oSl L) et ) il g i) o L -
faaall gaill &3 gail
JSa peap Al g SRl Abiall Jse Al A bl Ba) (8 el iani s -
¢ Claall (galit ey < L3l )l
Ll A bl dalaid are o dalaia¥) Ay o @y ) el sall aal 8 L -
£2015-2000 358l JM& il sl

Gl il b
Al Clpda jill ey () Baee dlull ¥ ludll e 443U
(=2 Al 5 Al hall e dosal (Bl )50 3 )l sl i Bodiia (Fs0iaa canly -
s Jall 43 gaall e paladll
Dpnil) g A 3l Jad) de sSadl L shadd Ay 5 sdad Al Jall A jae g g e yeing -
il JLadl



-

Aadiall

P U - WV | [ 0 - WP SCS U PR | [FEIT [ RS R IO [
= ¢ 2015-2000 5_—all J3a 55l Liag i ) ALl BLaY) o) 555 8l Ly
RERNSPTE S FPON RPP RIENP P DY SN (RURHEN

¢ial) dsanl
A al) Sl all g Gigall Gua e b g amga () el A0S 8 Liiag Aal eSS
Lga s chgn (o 10 Al Aubid) Aot o gghe () s ey 3l 50 5all 84 als g
e Blially ez 488 sa allall 6 i@V (e S0 Jeldll Jadll moal (5 A
Ol s LY Shlase e aall Gl cileaally dlla iy Ceca Adlall Leialan dalail
sl Ll Agad pal Clnlans aia s ama gl Ja i (o ] 41Tl g3 )08l (g2 lgieDla
Sad] ) el 8 2lai@Y) aey Jal) Al gl Al Aglee Al 55 ma Il il (<1

0

daad) il

A A o) iy Al A i) Al ) o s il gaai eldac) ) Al jall Caa gl
=) AL AL A3l sall iledaall e Lt s 5 Llalaiwl s e 3 al) 83 el
A sall ol A gad sl Ay il Jadl A oSl Lgid 2l ) Cle) oY) aal ) (5l
Shiie 4 gatil) Leilulans o g (8 5 )aal) dalind Gy Lae cdahadill daadll (o 5 AN

Sl dagla
LTl i sl i el e ity sl cilall i gl gial) e Slaie V) i

Slelan) e Lgilily 8 A alyall od s daiai a3 il ilall ) sl

Q\;l_am;\ H;\ :\3\_;4}}\_1 ‘4_)SLAJ\ EJ\)}} ;\_aaayd ‘fda)_“ u\}:}u\ d_\ﬁ (—a bJ)_a:u.Aj\
el iy ol ) (3 paia Al 2 Aglal) alaid



-

Aadiall

A8l Al ) el

1S3 Sy Adlall Al dalaind canlle ) il Al aalf (e

La Soutenabilité de la Politique " :0)\si= * (1992) Jondeau Eric 4, -
LBl 35 s (38 Al Ayl dalaiul Ay ca il of G sl siel < Budgétaire
sateall 5l A yie 1 el Jasins) Caany (A gall il g o) ) s Joa shall (g2l e
Sy Jla g b 8 Al A bl dalail e 3 LddY 1990-1965 Ol
la théorie du ) <ilall zlaaldg jlas jLhal 8 o« gaall e claall  clal oY)
O daV Al gl A8Me sgagare Al 8l pals (lissage des impots
Ll gat aa) g alail Ans Ale 35y ) (ald LS ddaladl chlal ) g el
Sustainability of budget " :0ls—x:%(2004) SIMON NEAIME il )2 -

deficits and public debt in Lebanon: a stationarity and co-

ALl A ulpl) Aalain) aysl A i Al o e 3 e (o Cintegration analysis
<Ll (transversality  condition) daajall b i il dualill al8 Eay (il 4150
Lalaiwl pae Al jall il @ gl @l i Bl Kl g 4 ) Ewl) el sl iYL
A0 e Aa )l gad da Sl Aa o5 AU O pedal LS A Al

ledie gdaall o all el jladl aads u) s @Fymihide  Takeuchi  (2010) -
oAl Al W eai Al wl e b0 8l LY 8 S 5Ll Jyaill 23l el gean
V) e g i il Al Saall gLl 8 3 4] ) Sald) pala g s,
O ST Jamall 73 sl 3 a8l (Jeanill e 5 2 all) 4 ) Sl sl il 4 glil)
Al 2L Ll el (5 ) ol

How to Assess ™ :0ls—=(2011) Anca Ruxandra CURTASU 4l -
Public Debt Sustainability: Empirical Evidence for the Advanced
sV bdla® olall cpa W) dalaiul Jolas &ualdl Jsls "European  Countries
51970 = Lo A i SLby Galill aadt wl Ga (LU 5 Ll g L 58 J5e 4 aadial)

! Jondeau. E, (1992), "La Soutenabilité de la Politique Budgétaire", Economie et Prévision, vol 3, N 104, p :1- 17.
2 SIMON NEAIME (2004), " Sustainability of budget deficits and public debt in Lebanon: a stationarity and co-

integration analysis", Review of Middle East Economics and Finance, vol 02, n°01, p: 42-61.

a



-

Aadiall

Gl jlal idal je SO LA e Al dalaiu¥) Do i sl G alill B8 2012
=) i) aal e A uall Jad 3y Ay ppa iy el sl (sl cl jlgal gl ja )
el 8 A aladl i) g bl 5y cp @i JdlSi a5 5 ane dul ol Ll cila s
s Guisd) O s thae b Lae 38T alall cpall o oL ) (e (Aot Joadl alef o
G5 sina 48l el o A (e A grane pe A0l M ad ) g liad s A8IA D goae A )
sl

The " o)s=3(2012) Bartoletto. S, Chiarini. B and Marzano. E 4l -
<"Sustainability of Fiscal Policy in Italy: A Long-Term Perspective
1961 b s taal) 5y 5all Ll 8 aladl o 1) Aol Jglad 1) A5l 028 Con s
L 8l il A pal Ly @l sl ) e ol 8 g sialill adie) &ua <2010
.(1988) Trehan. B and Walsh C.E

45 sal) joae Joand Aalain) Lad (2013) 2ane (s (5 5Sdis iyl ae .
Dl z3las aladi ) dda ) gy Al D dadall i @l (o shall gaall e il jally
e A0 sl 3aml AN 5 g ) il G ) JLES ae dgiad) 3 1A
O sl ol 3 W) st OV e (35 sl VA ey 30 3y e sSall GLEY) Ol 5 634 sa
pie Ay acay Las cJoshll gaall o Lebalas (358 GBlii] () doaad 4 i) 3ol da sSall
Jashll gadl e 55 sall ol Jaad dalain 40l<|

%(2014) Johnson Asiama, Nana Akosah and Emmanuel Owusu il -

s <daa M oan assessment of fiscal sustainability in Ghana" ;o) s~
A aall Joad 5 A Jlaaialy L1 5 Lile 8 Al A ubd) dalaiwl sl 1) Al all
O da Sall Jad 0, 48 ma o fall Jslba (la fonction de  réaction  budgétaire)
) Al pall ald s Al aall Jad B3 ) Al Ha @ A e 2 ) alall cpadl oS
S 4 3l sall cdlaaill () 5 dia 3V G La A ) sl 28 ae ilday Jlall da sSall & gl

Lle 8 4l daaiuy) e Lliall & Capan 50 Ll

* Bartoletto. S, Chiarini. B and Marzano. E (2012), The Sustainability of Fiscal Policy in Italy: A Long-Term

Perspective, CESIFO working paper, n° 3812, p: 1-78.
* Johnson Asiama, Nana Akosah and Emmanuel Owusu (2014), "an assessment of fiscal sustainability in

Ghana", Working Paper of Bank of Ghana, n°09, p: 1-29.
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2017, p: 12.
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/ / (-1.95) (-1.95) (-1.95) (-1.95) |None Dt
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Al 8 Al dbpad) dalain dpadd ddidas A 33 1 ) Juadl

Al 1 L ety AW e 3l Jewdlall o Sd saa ) jha ol sl il DA (e
DL Al @l 1ag (%5 A ginal) (5 5iae aie Al gaall da jall a8l e ST Ailany)
el Gl cal A ) Jowdlad) A AT e Ll (KPSS J 4l paS2ll s PP 5 ADF
aie dajall ardll (e peal Aplany) andll o oty AV Gl e ) sl Soaad)
il i 3 Sl s ALl 5 (KPSS J Al g Sall 5 %5 4 ginall (5 51 aia
s A )l e A LS o o (s sl BB e e () sl Jeaall 5 aladl cpaldl
A(1)

daall o Al e (adatul %4 (1985)Hamilton and  flavin s 4
i 30 Jeadd) o (580 g ¢ 351 sall omall g aladl cpall Jead dalaid e 508
(Ssbaall 85 e

dalad) ClBATY g dalad) culal D Aia 3 Jeadld) 4 ) i) L33 2211
=PRI W [ W I FQ TP (| O W DA TR PV DA U [ T L A P
. (Rt) Aol il 5 (G) Aalad) ol 520 2016-1985 (e 35eall 5yl
gl 5 (Gt) deladl clal 52U A 31 Judld) () o s 8-4 a8 ) Jsaall JUA (e
5 ADF <l laay il saagll Hsia o sstiaty gl (3 4SLu e (Rt) dlall
Ll (omy Lna 8 in Jndlall et 1Y) (35 -8l 6] ) 2ie (<15 (KPSS 5 PP
LY Al e ALK
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Aalall i) dalall 23U KPSS 5 PP (ADF il i :8-4 o) Jgaal)

KPSS PP ADF
B Al B al B Al .
SV sl | I | sl | N | (s S piial)
0.094 0.18 -6.58 -1.28 | -6.64 -2.309 | Trend and
(0.14) (0.14) |(-3.56) (-3.56) |(-3.58) (-3.58) |intercept
0.40 0.66 | -5.49 1.67 -1.97 -1.30
(0.46) (0.46) |(-2.97) (-2.96) |(-2.97) (-2.97) | Intercept
-4.64 3.46 |-0.60 -1.23
/ / (-1.95) (-1.95) | (-1.95) | (-1.95) | None Gt
0.13 0.148 |-5.09 -1.95 | -5.097 -1.91 | Trend and
(0.14) (0.146) | (-3.56) (-3.56) |(-3.56) (-3.58) | intercept
0.13 0.57 -5.22 -0.81 |-5.22 -0.81
(0.46) (0.46) |(-2.96) (-2.96) | (-2.96) | (-2.97) | Intercept
-5.10 0.24 -5.048 0.27
/ / (-1.95) (-1.95) | (-1.95) (-1.95) |None Rt

Eviews 8.0 malin dlakda e aldeYU llall slae] (a2 jiaal)

=9 B e e ) sl Sl g alall cpad) el cldiill daladl clal oY) of Ly
Trehan s Gy darive e 530 el 8 Al dubll o giites of oSa (5 i)
e 5 bl ase ol ) 8 e 5508 e A sSall ol ieer (1988)and  walch

paad e sylE e ed AT Aga e Al Lgdl ) sae dhail Al il 58 314

dalall cBE3Y g dalad) ) ) o JaY) Al gk ABMad) Julas 241
Johansond & jidall JalSall ¢l Uil o 6ot 400l s el 8
Aalad) claanl) g aaladl cula) ) A8l Jalas Jal e @lld g ¢ gl g 1o gl
Johansond sidall Jalsil) & sl 1-2-1
Gl AL o st (1) daall Gadi (e AlalSia (clddil) g clal Y1) S i) JS ol e SU 2y

2}',‘ m“ Q‘J\ .\';.\\} ¢

e dalad) liail) g dalall Clal Y o @l jida JalS3 A8de 3 sa 5 A04) e Gl Johanson
skl sadll
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Gt 5 Rt (yaiall Johanson lial =il :9-4 a8 Jgaal)

Maximum Eigenvalue _lis) Trace _lgal
Critical Max- Critical
Value Eigen Value Trace |Eigen
Prob.** | (0,05) Statistic | Eigenvalue | Prob.** | (0,05) Statistic | value
0.0006 |14.26 25.29 0.594 0.0001 |15.49 33.06 0.594 | None *
At most
0.0053 |3.84 7.77 0.242 0.0053 | 3.84 7.77 0.242|1*

Eviews 8.0 zalin cilajie o alaicWl Adlall slae] (e 1 jiaal)
rie Laall il g , ST traceA

e o2t Al HO A 8ll (:é ps WL 5 Trace LY 4l %5 4 siaa s sl

Ailaayl adll gl odlel Jpaall DA (e aadls

<= Maximum Eigenvalue
ric dapall ol e 5 S8 Jmax Ay ardll o G i@l jide JLlST AN 2
i) 5 dalal) il oY) g Jal Al sk A800e i o)) i 138 5 (Y5 A siea (5 sl
Al

bl o O gl S dalal) culaanl) g A aladl culal 30y o Ja¥l Al gha A8 s g8 4 La
aa g adl = Hakkio and Rush (1991) s dga s caen @lld g dalxise 4Ll
Lol Ll JOA e alall cpa W g 3 aa 5 Aubiit weal) cul 881l A daas e Ao Sall 4 ul<y|
Aapdagde g agat L e w 3 (b) @ i) Sl el e gy S Jpaall
ol el 8 Al Al Aol i

(b) il Jalsill cMlalas :10-4 ) Jgaad

Normalized cointegrating coefficients (standard error in parentheses)

DRT DGT
1.000000 0.682779
(0.38141)
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Ey L ald Al dulpal) 8 Quintos  (1995) e 28 (3iladl Joadll 3L K3 LS
Aallall dlad) Lalsi) (e g) 53l

== 128 1 (Strongly Sustainable) du s dalsin) sy o8 S sall aall 58 -
Aaladl a5V By g pe e Aalad) g Al eal) A ) gall il U Y Al Aalaiuy)
t(aa) 5l 5 sl b) (ASa ) 50 daaed (ol @lld G gan allay W Gy dalall il

Lea: (Weakly Sustainable) Adm.aialsivl guny o8 Sl Jaall 038 -0
A8 ) SO sl Sl i p Ll A a8y (JSUGll e dgal e A0lSa) (ng
¢(0<b<1) 4l Ay ) 9o C3haaty bl g puia AL g calad) Call Q8 ) (a5

¢ heall 6 sl ol Jil D IS 1) aldie e ) sall el ()5S

e Ja g aaldly jiall sy jeana b idadl JalSall Jabee o Lay g B Las
Aalad) il 2y 3 JSCEal Ay i) jadl e Sall dgal o A ilSa) s b in A dle dalaind dga s
(aiaal) g Laladl ) YY) (e ST i s

= Al Al e Al A ) ) Al ) b e all 1 i S
Gia ((2015-2000) salmaBY) ilasy) gal jm Jlda) (8 4 )i jadl 4w Sall Liaiad
gla V) ouadg A ald )l sy Jasilgda a (LS4 At ;o a i Al sl Chgag
Craia il LB Clile ) i (galaBy) galll VA ra arlasd Leia ST e lain Y|
) Grann b A alall dalall e g yial) (annd galaaBY) (Gl el po JAA e
agSall o iy Lae A slhaall i aally sl gl ol ) a5t cilaa Al
Crida ot 1 Al 4 ) sall ol ) smne Sy i g Ay sl Lganal  alal) JSie 4l i
- tiaall 8 ddle (il 8 Bla e A Sall Dae s A A Cleaal

Appaad) LI il 2-2-1
Alia GLS 13 Le apaaiy Ja ¥ ddsh Al il JLaddl (T~Y)  sisaly 5128 ol ey
gl Jaas o 8l Glaal 508 (600 48 el @l 5 caal g ol ol x50 3 ol
el 8 ALl Aalain¥) (Saiat) Aalall clal Y
T s ddall il g ol Y And) AL (3la il s Ay )l Gllia

200 1= oS3 Gas o ya ((2016) e wnall ae el ae 5 adll les ) s dm
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ol b 5 Aalall culal 5 ) g Aalal) i) ol A lal A W A8e Sgny -
Led b ladl) culiill ae (380 51 (6 simnal ) jg¥) Jaad (g da sSall () iy L el
BT NN g

ol (8 b 5 Aalall ol jY) 5 Aaladl @il o sl A alal A w A8 Sllin -
(a3 (5 i () A e Sl B Ja i G A gSall (G ey Laa el Y|
talal) gladl) 8 saill pe aall 1) 06y o g Aga sSall clal YY) pmgas Ul

e sSall O (ol daladl bl ) g daladl ol @il o ol A 50 30 A A8 Slia
O3 s () il Uil g ¢ e sSall clal 5y s el aanlly 3 las A el e <l ) 58 A AT
Aany a8 A gSall O (ol e Sl il Wy sl u A WA e A a @ Y -0
Cror by shea Al ja bl a8y Jasd A alall av ety La (385 calal o g colaal) ¢l g
o s (o 3 g s GuSay Aalall clal ¥ g il G dw A8Ne g gare o
laladin) 5 o ) gally ddleiall & all Cailda

Cia dalall culail) g A aladl ) W) s Al sl bl Gl ol a sl 50
aall A b J 58 51 0.05 e ST A dlaia¥) Al G J5Y1 Jsaadl IOla e o adls
el G W il Y O Jay elld 5 s A8e sga g ate o Gati

ABNe aga g @l LAl oy Ll cola) W) o GLEN ol o (ALY Jsaall Ll
Al ¥ oladl & g Aaladl clal Y1 g deladl il  sladV) dpalal Ay

Jaday o 85 Ay i) jall e el o e A alall culal 5 DU A alall el i) A d gy Jay
) 258 g A sSal) sl g dal AUl 5 ¢ Slal oY) (5 sise () A sSal) Sl
= i) Ji e el sda i o Sy Capmny alall plbadl)l 6 s aill e aall
o= e sSall Lgaginn S ) Gl Al g A jlafiiw) o jlodiall oamad A Sall apens
Leinns Aalaind ol Ban Jsda 5 iad ¥ 5 (e sl ol gl 2 end) la¥) (may
Al

il 2 985 Y A i el A Sall o e A aladl claall ) oY) s aa e Jany
35Sl A gSall Lgy cuald i) cladal) o b Aaladl culal 33y (6 sise (e A 53U
onliall Cadgll 8 et ol 5 alad) Glasy) g dgad sap Lgilats Jaual 4818 S5 o T il
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daady s Ladl g e sl (saall e dalall cHlEE dalsin) ey Gt Jladll JSal

i Aalall 4ty Lo 385 culal Y1 il s

OSs ad A il Glerall dgal 55 3 ) 50 Jaal (§ e 3 ) B8 Jlial) Jis =8
aiusal) 2l 3 Canay @10 g (L glaadl i sall ol 3l A ga) gy Aalal) il dill gl SLS
G ) ) Al ) 5odail gl aBY) (ElasY el o Gkl e Ay A aal
o) sial ad e g (3o all 3ol s i o s 5 A Aga e 5 dga G 12 Goaiall
PR PSR- DN SR | - DA IDESVNIOK. > DAPR SO O P PO - Y DA I S VORI PG RO |

Jashll sadl

Gt 5 Rt G Ja¥) Aysha Ayl Ale sl 3l :11-4 &) Jsaad)

VAR Granger Causality/Block Exogeneity Wald Tests

Date: 05/06/18 Time: 14:01
Sample: 1985 2016
Included observations: 30

Dependent variable: RT

Excluded Chi-sq df Prob.
GT 3.602696 2 0.1651
All 3.602696 2 0.1651
Dependent variable: GT
Excluded Chi-sq df Prob.
RT 7.007021 2 0.0301
All 7.007021 2 0.0301
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Al 8 Al dbpad) dalain dpadd ddidas A 33 1 ) Juadl

) cpal) o A3l gall cladiall i 1 AN callaal)

o Al 3 Jelaiw s Al 55 ki< Jondeau  Eric (1992) il y3 e A sie Y\
sl cpal) e (Git) delall ciiaill 5 (RE) deball clal eyl Gsbeial) 3 3l pal) cilaacall
e g e Jitiiuall 8 aladl cpall 3ol ) () (g3 48 ) 50 dadia Sigaa LS 1Y) La A4 jaal
bl S alat g dgmdall Aaia¥) JIgs Jalas s

(Impulse response function)Jdsill 2 3 4aiuy) Ji g2 3-2-1
Al e o La yorie b (deana) alie 5l Gy doadll 250 i u) J)so Ll e
(gl 5 culal Y1) A3 sall ol il e 1Y) 5 ) 8 ded e (3oglaty o ghi s Slla ]
: L SN dan gy Lo 138 5 clall e Fanall lli i 33 jaal el
Al Gl e i) 5 <l Y1 A desall i 16-4 ad ) JSil)

Response to Cholesky One S.D. Innovations = 2 S.E.

Response of DT to RT
.12

.08

.04 -—~—_

.00 .

A2

.08

.04

.00

-.04a |

-.08
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Gigaa ) aladl padl e dalall calal W) LA (e A )l g0 deda Caga s
S aa) 5 (g jlima ol il laiey Aalall culal oY) b dadsie e syl dera
Y oy 25.0.002650 Jlaie; Aeraall (B ) Y15l 8 s ge 0 4
Al 35l 8 0.008089 e il 55 Gll3 2y Aarall Caaad Cumy ol
5,0 5 0.0000572 Jlaie (N domy (Hn Gl 8 ALl 53V ) Waa sy
Boplall g Aasdil) 3yl 8 Adieiia s 5o AlaiuV) ol (ST Aaylid)

Ladia Gigan o) salad) ppadl e dalall @il JUA (e 43 ) 50 dedua Cagan
L OsSew aal s g plare Gl lafey dalall Glsiil) 84 a8 gie 8 da e
=) AN ) i L) 8 A pall At 6 s Ll i e Alaiul
Jay —in iy oy 5V 138 0 ¥) ¢0.05978 laie () Joail derall b
5l 5 il 3 0.003234 )
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aladl ol e i) o culal ) b deaal) 5T : 12-4 A5 Jsaall

Period RT GT
1 0.002650 0.016319
(0.02201) (0.02191)
2 -0.008089 0.058015
(0.02052) (0.02712)
3 -0.004033 0.059782
(0.01674) (0.02899)
4 -0.001484 0.046336
(0.01251) (0.02682)
5 -0.000462 0.032032
(0.00863) (0.02271)
6 -0.000111 0.020976
(0.00566) (0.01814)
7 -5.72E-06 0.013360
(0.00360) (0.01400)
8 1.87E-05 0.008384
(0.00226) (0.01056)
9 1.93E-05 0.005219
(0.00140) (0.00783)
10 1.46E-05 0.003234
(0.00087) (0.00571)
Cholesky Ordering: RT GT DT

Eviews 8.0 gl Sl jhe o alaie YU Al slae) (e 1 jaal)

CHbl) gl Qa3 4-2-1
alall Lgleria e Aailil) dipme Al 8 LS pail) A ) gl A 3as Jalad e
e S8 ponil) Uad (i A5 30 o 585 A8 Hhall o2a o s AT <l yia (3 clarall Jlia
sl o il Gl late o (gl ez dsaill il e e e IS (M (5 38 N 4l al )
oAV @l el 8 5ol Lad ) gl 4t il o il Llad () apmy i

ralall ol il G S Jilat gy ) sall Jsaall g
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plall Gl ol i e Jlas 11344 al) Jgaad)

Period |S.E. RT GT DT
1| 210.3462 0.046759 1.772972 98.18027
2| 235.4131 0.299620 15.01979 84.68059
3| 242.6499 0.295240 23.97966 75.72510
4| 244.2855 0.274736 28.26154 71.46372
5| 244.6657 0.264409 30.11247 69.62312
6| 244.7647 0.260118 30.87540 68.86448
7| 244.7938 0.258426 31.18056 68.56101
8| 244.8032 0.257772 31.30023 68.44200
9| 244.8064 0.257521 31.34655 68.39593
10| 244.8076 0.257425 31.36434 68.37824
Cholesky Ordering: RT GT DT

Eviews 8.0 zalin dlajpa e alaeYh Allal) dhae) (e 1 jdaall
gy codlef Jsaadl (8 Al aladl cpall Ll 205 e Jodas il ania 55 La JOA (e
patll (2all 3 dalall adleria () aa i alall guall 5l Ui cplii ge % 84.68 0
) 5 %0.29 Ay plall cpal il Lad s it A alall il Y0 o s (8
. %15.01 4y
A sl Lhad ol i alal) ually alall cleacall (alal) 3 558) daws siall ol &
5.(30.11%) *—elad) &l 5 (0.26%) daladl o) ¥ s (%69.62) >—ST &y
Lad (s o alall adly dalall Claaall (5 el 3 ) (o shall (saall - Liay) 2
Adall il saill 5 (0.25%) A—dall ol Y (5 (%68.37) S iy 4y 5l
(%31.36)
rO e Gl Jalas 5 Aedal) Alaina¥) J) sl Lldas IS (g

= Lo caladl cpall Gl DA Eigaa ) 2 Aaladl ol ) 8 daria Bigaa -
A ela ) oSay i o5 el 84 gaall o gl a8l g5 deaall sdla i
i dalall ol ) e 8l Al Qe 3 il 5 jaall g Uady 3 goaall gy 1) (31l
1 gd Jg il el gl ) 8 Jiati ol Sl oY) (6 sie (e dplag) dedia Jsan
Bt o 5yl 8 e Sall oy Lo Ao (il 58 318 e A oSall 3508 3 5ai () (525
Al Leslal 3
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Laa caladl (padl e amse )31 Cagan () oo daladl ol diill 8 dadia Cigaa -
Ol @I i Sy Gy alall cpall s p L) () (35 e Gipaa o (e Jay
L) (535 (DN 2000 Aias 3o Aangiiiall s il Al Aubyndl) ALl Blasy) 5ol 30
=y sl o2d Agdardl ) s e Caand) A sSall pday Las Al Gl sl o
3 ymall Aldail) Al 5 Chea @l ) ALY (g 38 IS (5SS O S
328l el g alall cpall (i gpe Aalall culiail) Jyoa b ale Jgmn o (i) e (LS
A i ) A Sal) Balia Joal e 4l J5-8l) oSy ale 5 i g jaall ¢ Llady 3 alal) il aiall
) sall s (3501 JSU J a8 ALl Ll jsme Apdart 5 Apmis i) Al Ll e
Aapbs o Ll iy oy O Sy (il ladall g (3500 aall 31y a2 s cu sy

LY ) ol o i g Laa i gpaall Lol o8 4 Sl 8 clgple dainy ) 3 ) el
ol ail) o e J8 iy alall a3 8 AL alad) el il A alal) culal 5y <y Ld -
e A8 5l el Cledaay (3l cpa ) 8 AL alall ol el e of V) dalad)
O Aand 30 ) () oy s (33 ) Apallall (3 51 8 Bl lad i) ) @l

g s ) alall Guall 3y o s (N aels ) GSay LaS bl gl o gL ) JUally 5 alall
g h A doalall gl asas (3 S Y JS5E Blanchard (1991 ) v cadyla s
E¥are e Ll i3 clelad g cul jlaiiud 8 5 sadl oda JOli) Say Cua el
sl s A% L) yage g yay yalloda cpalld ek pa ol e aeld galaB@Y) gyl
) g 3 Al pall A ) ge (e Lhie JS0 L g 5 Sl il s dplaad) (g -8

Alpall ) 58 sl Calaal

= dashall gadll (e i asas 230 6301 (1992) Jondeau  Eric caa 531
O deaall CailS Laga Cymny (L) dadaa s il ) dedca (e JoST Al o) Cail b
A alal) cpa I Al Joand AilSa) ) gt calall cpa ) o 3aly ) () LD a5y
alall Uiy 4and 5 Al Lgilal L oLd gl 8 4 sSall 5508 Cama 1 ) LI (g5 UL
(5 35 Gla¥1) alad) Cppall A and pa il 50 om (500 (e Jgmanll Lggle iy a8 Laasg
gl Ve palll i la 8alall pa U ek Wl Al & dledj) g A alall g
Lae lafin¥1 40815 50l 5 Ll 5 303l iV aee gLl ) (o 1agd Ll 5 da jlal)

celan ) ladl ) e Ul 55,
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FRB 4l gall Jadll 3 Al a5 sl cullaal)
A bydnd i WSFRB 4w gall Jndll oy a Ty @ Jolat wca thall 1d a Dl o«
i e daadl i) ol 3-S5 5 Goan Al dalaiwY) sl (1998) Bohn Lga )
Clerall e A sl alall pa WAl alaldl col il Ayl jaall 3691 2y a5l 3l

ALy

Ol Bataal) 58l 4y i) Ul e Slaie V) o i ) sall Jordl) 2 A0 o Joal e
' GANDOLFO iy alaai s 4l cad by () gl gad a5 )5 <2016-2000
2015 alsd ol N 530 ) 2000 plad JsY) D (e B2 tian Al all 3 5 ey )
S5 d gl W) a a8 A )l @y wid il LT (Q1:2000- Q4 :2015)
Ya ) 1o i il g A pall B 5 dlia Be) )8 o) a5 bl (an T8 0l oy e
s «(Log(pp)) Js—ll s «(Log(Dt)) bl ca ) ((Log(St)) o—s¥! dsil uall
.(Log(t_ch)) < _pall

) Al < paital data 3 Gl Aol 80 LSA) -1
(ADF , PP, KPSS) 4l jiu¥) ol jlia) il 1144 ad) Jgaad)

) anaY) ADF test 5 Saue e (5 S die Al
(5%) (1%)
I (1) 25% eta 1% -3,8557 -2,9907 -3,7343 Log (ST)
I(1) 25% et 1(2) a 1% -2,2344 -1,9458 -2,6006 Log (DT)
I(1) a5% eta 1% -2,2514 -1,9462 -2,6026 Log (PP)
I(1) a5% et a 1% -2,9283 -1,9458 -2,6006 | Log (T.change)

Eviews zebin e dlaie YU Ll slae) (e 1 jiaall

! Gandolfo, G. Qualitative Analysis and Econometric Estimation of Continuous Time Dynamic Models. North

Holland, Amsterdam, 1981, p: 1-253.
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OS5 Y Al all ) prial A 1 JenSlad) apen o LAl yghay oBlel Jpaall JA (s
a3l Jdd) G J sl Sy adle 5 digile (1Y) (55l ALl aay V) 3 S e
Ia¥ Al (e AalSia

(Johansen 1988) (ywila sal & jidial) Jalsil) i) -2

Cal 8 a0 e a sy Wl L Al all Gl e uo o i) JalSill sl Bl @
5 (FPE) «(LR) «(SC) «(AIC) slome e JS aladiuly L1y | Tall 4 a3l ULy
P=4 ok s A5 (HQ)

a ol e 8 e A LS il JS o 3 jaa am g elany) Gl i ad e gaat A ey
Dbgia) sl s &l poriall cpo Jal Al gl 430 )) 5 A8e asa s ASa) e 28U (S

Ol s

il sal o jitiall JalSall LAl ils 11544 aBy J gaal)

Unrestricted Cointegration Rank Test

Hypothesized Trace 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None ** 0.909149 127.7882 68.52 76.07
Atmost 1 ** 0.750947 70.22341 47.21 54.46
Atmost 2 ** 0.596320 36.86125 29.68 35.65
Atmost 3 0.394340 15.09009 15.41 20.04
Atmost 4 0.119545 3.055602 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Trace test indicates 3 cointegrating equation(s) at both 5% and 1% levels

Hypothesized Max-Eigen 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None ** 0.909149 57.56480 33.46 38.77
Atmost 1 ** 0.750947 33.36216 27.07 32.24
Atmost 2 * 0.596320 21.77116 20.97 25.52
Atmost 3 0.394340 12.03449 14.07 18.63
Atmost 4 0.119545 3.055602 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Max-eigenvalue test indicates 3 cointegrating equation(s) at the 5% level
Max-eigenvalue test indicates 2 cointegrating equation(s) at the 1% level

Eviews gzl n Gl jhe 1 jiaall

G amll ga Wl e o be J WSS A 8Ne Al Ay a8 il ) Johansen LAl
235 Maximum Eigenvalue 5 Trace Jia) G S o Sy i gaill &l yaia
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JalS5 clile U 5 eile 3ga s (o LaS (%5 (5 s e & e JlS5 clidle U
O i S J ST Be e €T 2 a5 (0 %10 sime e sl e o S
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Aasnia VECM sl disa of Sl S Cun inall (e Cillidn s &l ) sina

D(LOG(PST)) = -0.308*( LOG(PST(-1)) - 0.01640943767*LOG(DT(-1)) - 3.617808707*LOG(PP(-1)) -
33.1138078*LOG(TCH(-1)) + 99.84326894 ) + C(2)*D(LOG(PST(-1))) + C(3)*D(LOG(PST(-2))) +
C(4)*D(LOG(DT(-1))) + C(5)*D(LOG(DT(-2))) + C(6)*D(LOG(PP(-1))) + C(7)*D(LOG(PP(-2))) +
C(8)*D(LOG(TCH(-1))) + C(9)*D(LOG(TCH(-2))) + C(10)

VECMggalll i millii :16-4 a3 Jsaal)
VectorError Correction Estimates
Date: 08/13/18 Time: 14:21
Sample(adjusted): 2000:1 2015:4
Included observations: 64
Excluded observations: 39 after adjusting endpoints
Standard errors in () & t-statistics in [ ]

Cointegratingeq:  CointEgl
LOG(PST(-1)) 1.000000

LOG(DT(-1))  -0.016409
(3.19994)
[-0.00513]

LOG(PP(-1))  -3.617809
(1.94289)
[-1.86208]

LOG(TCH(-1))  -33.11381
(16.8384)
[-1.96656]

C 99.84327
Error Correction: D(LOG(ST)) D(LOG(DT)) D(LOG(PP)) D(LOG(TCH)
)

CointEql -0.308428  -0.002067  -0.017041  0.005901
(0.07296)  (0.00430)  (0.01308)  (0.00271)
[-4.22709]  [-0.48086]  [-1.30331]  [2.17838]
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D(LOG(PST(-1))) 0.563977 0.014661 -0.034351 0.006000

(0.23557) (0.01388) (0.04221) (0.00875)

[ 2.39407] [ 1.05620] [-0.81373] [ 0.68608]

D(LOG(PST(-2))) 0.500757 0.002989 0.042958 -0.007941

(0.25419) (0.01498) (0.04555) (0.00944)

[ 1.97004] [ 0.19957] [ 0.94309] [-0.84150]

D(LOG(DT(-1))) 4,106674 0.440832 -0.871567 0.223859

(4.71378) (0.27776) (0.84471) (0.17500)

[0.87121] [ 1.58708] [-1.03179] [ 1.27918]

D(LOG(DT(-2))) -13.45743 0.027323 0.023629 0.005976

(4.07606) (0.24019) (0.73043) (0.15133)

[-3.30157] [0.11376] [ 0.03235] [ 0.03949]

D(LOG(PP(-1))) -2.301236 -0.083792 0.577238 -0.089747

(1.79625) (0.10585) (0.32189) (0.06669)

[-1.28113] [-0.79164] [ 1.79327] [-1.34579]

D(LOG(PP(-2))) 1.770821 -0.019201 -0.084920 -0.006752

(1.89198) (0.11149) (0.33904) (0.07024)

[ 0.93596] [-0.17223] [-0.25047] [-0.09613]

D(LOG(TCH(-1))) -0.344185 0.107097 -0.695378 0.377959

(6.76291) (0.39851) (1.21192) (0.25108)

[-0.05089] [ 0.26874] [-0.57378] [ 1.50535]

D(LOG(TCH(-2))) -1.944970 -0.105599 -0.142950 0.006409

(5.79637) (0.34156) (1.03872) (0.21519)

[-0.33555] [-0.30917] [-0.13762] [ 0.02978]

C -0.387459 -0.002944 -0.009584 0.005827

(0.12393) (0.00730) (0.02221) (0.00460)

[-3.12650] [-0.40320] [-0.43157] [ 1.26653]

R-squared 0.781715 0.460501 0.345537 0.462185

Adj. R-squared 0.641389 0.113680 -0.075190 0.116447

Sum sq. resids 1.773682 0.006159 0.056958 0.002445

S.E. equation 0.355938 0.020974 0.063784 0.013214

F-statistic 5.570701 1.327776 0.821286 1.336807

Log likelihood -2.794569 65.16082 38.46736 76.24818

Akaike AIC 1.066214 -4.596735 -2.372280 -5.520681

Schwarz SC 1.557070 -4.105879 -1.881424 -5.029826

Meandependent -0.153062 -0.014377 0.025191 -0.002501

S.D. dependent 0.594377 0.022278 0.061514 0.014058
DeterminantResidual Covariance  1.92E-11
Log Likelihood 185.7424
Log Likelihood (d.f. adjusted) 159.8706
Akaike Information Criteria -9.655879
Schwarz Criteria -7.496114
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VECM zisaill A Bl 58 o

VECM gasaill & 8ol jLidl) 1174 a8 J g2al)

VEC ResidualNormality Tests
Orthogonalization: Cholesky (Lutkepohl)
HO: residuals are multivariate normal
Date: 08/14/18 Time: 11:41

Sample: 2000:1 2015:4

Included observations: 24

Component  Skewness Chi-sq df Prob.
1 -0.012725 0.000648 1 0.9797
2 0.576235 1.328186 1 0.2491
3 0.065156 0.016981 1 0.8963
4 -0.615798 1.516828 1 0.2181
Joint 2.862643 4 0.5811
Component Kurtosis Chi-sq df Prob.
1 0.873712 4.521100 1 0.0335
2 2.489814 0.260290 1 0.6099
3 1.011231 3.955202 1 0.0467
4 1.650916 1.820029 1 0.1773
Joint 10.55662 4 0.0320
Component Jarque-Bera df Prob.
1 4.521747 2 0.1043
2 1.588475 2 0.4519
3 3.972183 2 0.1372
4 3.336857 2 0.1885
Joint 13.41926 8 0.0982

Eviews gl n Gls da 1 jdaall

4l 0.05 s— —Si Jarque-Bera dsloaayl ddleiall 4 laia¥) 4 el of a3l
LS | b a5 i B sl O ) ey Lae iaall (pe 4y 8 Skewness ailaasy)

e il of s s ¢ e J8 Kurtosis aslbasy) ¢
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VEC Residual Serial Correlation LM
Tests

HO: no serial correlation at lag order h
Date: 08/14/18 Time: 11:43

Sample: 2000:1 2015:4

Included observations: 24

Lags LM-Stat Prob
1 15.12355 0.5156
2 8.924347 0.9165
3 5.369643 0.9936
4 7.802766 0.9545
5 21.86598 0.1476
6 5.765645 0.9904
7 10.49987 0.8393
8 20.86649 0.1837
9 40.51845 0.0007

10 22.33369 0.1327
11 26.22506 0.0509
12 22.16900 0.1378

Probs from chi-square with 16 df.
Eviews 8.0 zli_» il jha 1 jhaall

Aaie Y ¢ sl A Il Y A e (e Ao Y s Jsmia 73 saill QLS 13 L 3d jaal
Shlagrange LM Jidlaia¥) iadl (i ¢y «Breusch-Godfrey Jlisl e
(8 sl (A dab Y1 el adal) A h gy ransy Las 0,05 (0

Zasalll (Bl g Guld padlad L) e
Zasaill B g cpl Guilas Lia) 11944 ol Jganl)
VEC Residual Heteroskedasticity Tests: No Cross Terms (only levels and squares)
Date: 08/14/18 Time: 11:46

Sample: 2000:1 2015:4
Included observations: 24

Joint test:

Chi-sq df Prob.
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163.8750 180 0.7999

Eviews 8.0 zali_n Gl j3a 1 jhaall

358 0.79 Jwial W =iy VEC residu alheteroscidasticity sl Joa (e
Losilaie Gl @ld Skl Z3sall B s o <0.05

Zagalll il ilii Julas .5
Al ml e Uliast  paiall z3 sall DA (1

e@l_ﬂ\ ariall 9.5.&41;3\ Gl il e 9%78.17 Aiiial) Gl juziall juds -

g A JS iy il ol ilan) A sine 535 il (0.308) Lol i as -
O =) slauily aialai Y Al jaall 36V aa I AL alall YA e %30
¢Ja¥ Lol

Gl 8833 O G palll gadll (e (g gina s s 58 alall gpadl e lay -
A ol 451 Y1.0.010 @ (Y aaa I b adil ) (g3 saal s sas s plall
Al yall 5,08 A dga e Y ihia 1aa g Joshll ol o g ina el
oalaniyl s (s il g odapale (b asil A jlall s Aol A el o g
e sSall o s La gl ST e clal 3 W) (8 Jal) jaal cadige JOA) ) a5
by a Gsaiia 3k e ol o JHAN mua Al A ) as ail) ) pay) ALASL
= A Al cleaall G LaS il je il (3l iaat (5 5k (e s lal )
Jomr a1 () W) A jaall a4 QA Sigan 8 i | A e 5l el Letag 3
b ol Al all By JNA e il G @l g Ay gaall da o ) A Sally
e A il Alad)l e A dieW) (S ¥ i g (Jshall Gl il gall
2S5 Lo lia Ja¥Wldlghiggad A asgl oS Juill s doshll gadl
dallder e iy A il A3 Gy A edall et W) Jlsa T L illas
s Aerall 15 Al IV, s Log (PST) (e s 183 Ll Log(Dt)
Jashll gaall e o gmua ol b deaall fag o5 G 5 i)l

150



Al 8 Al dbpad) dalain dpadd ddidas A 33 1 ) Juadl

Y ana )l e aladl gl deaall il 1844 a8 ) Ji)

Fesporee o LOGST) o OGO

- e mam ™™

Eviews gl n Gla e 1 jmaall

151



Al 8 Al dbpad) dalain dpadd ddidas A 33 1 ) Juadl

Ladal)
A Jaliil) b Lgamdls ) omiliil) (e Alea ) Jea gil) o5 Sl 138 JDA (4

Jis il Sl o L) s el1a g Al jall 3ae JOLA A il dlall Al ian gLyl -
Agalall Llall Claa e @lld 5 dalall )Y ¢ sane o Lgiias 5 cpallal
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Jis il Jaataad A alal) il il A ) jmy Laa ¢ € JSC i Aaladl il gail) oy g
alay JLiai s ,aY) o2 a (5 sS oY) aae g da Al Clerall 4 i je Lglany s
¢xSUl) ane 5 il

5 yiall IO Lagiiall cladoa¥l g Sle) 1) A (e Gy il jall A gall Glia) -
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Gmsal) @dal) s gLl daii B Gl sul 1w 1Lgie cilind saal b pla ) oSy
B sima amad (2l (AW ) sadl 5 AISD dal a8 Ol )iall (aey (s () spall
2000 (e 58 IS An JAN gl e slmill 8,05 ol by a
2015

ol ;¥ Al el ae calall (pall (o g aell 8 A e 30 Judlll A )il a2 -
5(1985) Hamilton and  flavin c—us —iny Las A alall il saill g4 alal)
¢ 2 all & ) dulydl daliv) 2ac (1988) Trehan and walch

(S shall sl e dalad) el g dalall culal 5o G & jidie JalSE A8 2pay -
Hakkio and Rush «ua clldg e al all o8 Al Al dalail e Jogy Las
oa Lggal 5 285 3de a (1995) QUintos cimes dalxiw¥l o2 a of I (1991)
¢ JSLE
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A pall @) puria 101 Gale

obs Rt Gt Dt St GDP PP T-inf
1985 105,85 99,841 0,7 11,01 291,3 27,5 0,105
1986 89,69 101,817 0,964 -12,9 299,5 14,9 0,123
1987 92,984 103,977 1,08 -10,8 323,7 18,6 0,075
1988 93,5 119,7 1,26 -26,2 349,5 14,2 0,059
1989 116,484 124,5 1,182 -7,1 423,3 16,9 0,093
1990 152,5 136,5 1,06 17,7 555,8 22,2 0,17
1991 248,9 212,1 1,23 37,1 844,5 18,32 0,259
1992 311,864 420,131 1,22 8,13 1048 19,93 0,317
1993 313,949 476,624 1,323 -70,41 1166 17,75 0,205
1994 477,181 566,329 1,73 -27,7 1492 16,31 0,29
1995 611,731 759,617 1,742 11,71 1991 17,58 0,298
1996 528,157 724,607 1,464 100,2 2570 21,69 0,187
1997 926,6 845,1 1,35 81,5 2780 19,45 0,057
1998 774,9 876 0,851 -101,3 2831 12,86 0,05
1999 952,5 961,7 0,82 -11,2 3248,20 17,91 0,0264
2000 1086,57 1178 0,628 398,8 4098,8 28,5 0,0034
2001 1285,049 1519,3 0,543 171 4235,6 24,5 0,0423
2002 1603,2 1540,9 0,513 -10,5 4455,3 25,24 0,0142
2003 1966,6 1786,8 0,421 438,5 5264,2 29,03 0,0427
2004 2229,7 1891,8 0,352 436 6126,7 38,66 0,0396
2005 3082,6 2052 0,263 896,4 7519 54,64 0,0138
2006 3639,8 2452,7 0,236 1151 8514,8 65,58 0,0232
2007 3687,8 3108,5 0,135 456,8 9366,6 74,75 0,0367
2008 5190,5 4144 0,081 906,9 11090 99,97 0,0486
2009 3676 4224,8 0,098 -713,1 10034,3 62,25 0,0573
2010 4392,9 4512,8 0,105 -178,2 12049,5 80,15 0,039
2011 5790,1 5853,6 0,093 -169| 14588,513 112,94 0,0452
2012 6411,3 7058,2 0,093 -746,1| 16208,698 111,05 0,089
2013 5957,5 6024,1 0,076 -67 16650,2 108,97 0,0325
2014 5738,40 6980,3 0,077 -1257,3 17242,5 100,23 0,0292
2015| 4962,500 7656,3 0,088 -2553,2 16591,9 53,066 0,0479
2016 4041,91| 7 297,494 0,206 -2342,09 17406,82 43,73 0,064




@l

obs Dt PSt pp T.ch

Q1:2000 9,82487169 125,078125 6,70210938 18,2634219
Q2:2000 9,75321199 142,434375 7,13601563 18,7012031
Q3:2000 9,63405747 148,953125 7,34195313 19,0338906
Q4:2000 9,46740814 144,634375 7,31992188 19,2614844
Q1:2001 9,02013105 99,5835938 6,31484375 19,1017188
Q2:2001 8,85174526 85,5476563 6,13890625 19,2320313
Q3:2001 8,72911784 72,6320313 6,03703125 19,3701563
Q4:2001 8,65224879 60,8367188 6,00921875 19,5160938
Q1:2002 8,66573474 30,4820313 6,12148438 19,8749219
Q2:2002 8,66254375 28,7992188 6,21539063 19,9544531
Q3:2002 8,68727248 36,1085938 6,35695313 19,9597656
Q4:2002 8,73992092 52,4101563 6,54617188 19,8908594
Q1:2003 8,95416834 117,215625 6,6740625 19,6809375
Q2:2003 9,00918448 135,696875 7,0021875 19,4903125
Q3:2003 9,03864863 147,365625 7,4215625 19,2521875
Q4:2003 9,04256077 152,221875 7,9321875 18,9665625
Q1:2004 9,08309377 -311,886719 8,51414063 18,2588281
Q2:2004 9,01103277 -135,794531 9,21523438 18,0280469
Q3:2004 8,88855061 218,346094 10,0155469 17,8996094
Q4:2004 8,7156473 750,535156 10,9150781 17,8735156
Q1:2005 8,30545119 2766,425 12,35875 18,2778906
Q2:2005 8,10645425 3132,45 13,27875 18,3252344
Q3:2005 7,93178483 3154,2625 14,12 18,3436719
Q4:2005 7,78144292 2831,8625 14,8825 18,3332031
Q1:2006 8,00601765 914,722656 15,4385156 18,3282031
Q2:2006 7,76409513 404,108594 16,0946094 18,2461719
Q3:2006 7,40626448 49,4929688 16,7230469 18,1214844
Q4:2006 6,9325257 -149,124219 17,3238281 17,9541406
Q1:2007 5,81691527 154,780469 17,2008594 17,6902344
Q2:2007 5,32174565 129,550781 18,0247656 17,4591406
Q3:2007 4,9210533 121,710156 19,0994531 17,2069531
Q4:2007 4,61483824 131,258594 20,4249219 16,9336719
Q1:2008 4,52519657 282,723438 25,0867188 16,0873438
Q2:2008 4,35909762 277,239063 25,6795313 15,9926563
Q3:2008 4,2386375 239,332813 25,2889063 16,0976563
Q4:2008 4,16381621 169,004688 23,9148438 16,4023438
Q1:2009 4,08840778 -102,100781 16,9260938 17,6532031
Q2:2009 4,12335455 -169,930469 15,4376563 18,0586719
Q3:2009 4,22243054 -202,839844 14,8182813 18,3652344
Q4:2009 4,38563575 -200,828906 15,0679688 18,5728906
Q1:2010 4,8917309 -51,7140625 17,7777344 18,5589844
Q2:2010 5,07169027 -24,7359375 19,1291406 18,6178906
Q3:2010 5,20427459 -7,7109375 20,7132031 18,6269531
Q4:2010 5,28948384 -0,6390625 22,5299219 18,5861719




-

@l

Q1:2011 5,25216146 -9,18828125 26,515625 18,1346094
Q2:2011 5,27268323 -19,7554688 28,023125 18,1385156
Q3:2011 5,27589257 -38,0085938 28,98875 18,2369531
Q4:2011 5,26178948 -63,9476563 29,4125 18,4299219
Q1:2012 5,26126187 -160,045313 27,9471094 19,0619531
Q2:2012 5,20017877 -176,367188 27,8260156 19,3061719
Q3:2012 5,10942808 -175,385938 27,7019531 19,5071094
Q4:2012 4,9890098 -157,101563 27,5749219 19,6647656
Q1:2013 4,63369506 -7,6546875 27,6976563 19,6951563
Q2:2013 4,53603316 -0,3078125 27,4635938 19,7998438
Q3:2013 4,49079523 -21,2015625 27,1254688 19,8948438
Q4:2013 4,49798127 -70,3359375 26,6832813 19,9801563
Q1:2014 4,40697921 -218,171875 27,3778125 19,2932813
Q2:2014 4,57925801 -295,603125 26,2311875 19,6642188
Q3:2014 4,86420561 -373,090625 24,4841875 20,3304688
Q4:2014 5,261822 -450,634375 22,1368125 21,2920313
Q1:2015 6,17746238 -677,621094 16,2104688 23,7308203
Q2:2015 6,63827429 -695,522656 13,8537813 24,8102422
Q3:2015 7,04961293 -653,725781 12,0881563 25,7122109
Q4:2015 7,41147829 -552,230469 10,9135938 26,4367266
A Sl Baagl) jda JLad) 102 (Gala
1/ Gt
Level
Trend and intercept
Null Hypothesis: GT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.309664 0.4150
Test critical values: 1% level -4.339330

5% level -3.587527

10% level -3.229230
Intercept
Null Hypothesis: GT has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxlag=7)
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t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.306305 0.6117
Test critical values: 1% level -3.699871
5% level -2.976263
10% level -2.627420
None
Null Hypothesis: GT has a unit root
Exogenous: None
Lag Length: 4 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.232053 0.1945
Test critical values: 1% level -2.653401
5% level -1.953858
10% level -1.609571
1st difference
Trend and intercept
Null Hypothesis: D(GT) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.649079 0.0000
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728
intercept
Null Hypothesis: D(GT) has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.976648 0.2947
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

None

Null Hypothesis: D(GT) has a unit root
Exogenous: None
Lag Length: 3 (Automatic - based on SIC, maxlag=7)
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-

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.600038 0.4480
Test critical values: 1% level -2.653401
5% level -1.953858
10% level -1.609571
2/ St
Level
Trend and intercept
Null Hypothesis: ST has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.458431 1.0000
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
intercept
Null Hypothesis: ST has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.785078 0.8094
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
None
Null Hypothesis: ST has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.754447 0.3813
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400

1st difference

Trend and intercept



Null Hypothesis: D(ST) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.565804 0.0000
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
intercept
Null Hypothesis: D(ST) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.970802 0.0000
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
None
Null Hypothesis: D(ST) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.878581 0.0000
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
3/ PP
Level
Trend and intercept
Null Hypothesis: PP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.809629 0.6757
Test critical values: 1% level -4.284580
5% level -3.562882

10% level -3.215267




intercept

Null Hypothesis: PP has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.288457 0.6222
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
None
Null Hypothesis: PP has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.625549 0.4382
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
1st difference
Trend and intercept
Null Hypothesis: D(PP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.014226 0.0018
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
intercept
Null Hypothesis: D(PP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.058345 0.0003
Test critical values: 1% level -3.670170
5% level -2.963972

10% level -2.621007




None

Null Hypothesis: D(PP) has a unit root
Exogenous: None

Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.127759 0.0000
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
4 /GDP
Level
Trend and intercept
Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.678908 0.7365
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
intercept
Null Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.641115 0.9993
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
None
Null Hypothesis: GDP has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4.101581 0.9999
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Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400

1st difference

Trend and intercept

Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4,965060 0.0020
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
intercept
Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.393168 0.0016
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
None
Null Hypothesis: D(GDP) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.080529 0.0032
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211

5/ Rt
Level

Trend and intercept



Null Hypothesis: RT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.917343 0.6215
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
intercept
Null Hypothesis: RT has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.817402 0.8001
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
None
Null Hypothesis: RT has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.275522 0.7594
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
1st difference
Trend and intercept
Null Hypothesis: D(RT) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.097246 0.0015
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382

intercept



Null Hypothesis: D(RT) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.222623 0.0002
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
None
Null Hypothesis: D(RT) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.048992 0.0000
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
6/ Dt
Level
Trend and intercept
Null Hypothesis: DT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.035474 0.5591
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
intercept
Null Hypothesis: DT has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.545751 0.8686
Test critical values: 1% level -3.661661
5% level -2.960411

10% level -2.619160




None

Null Hypothesis: DT has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.779626 0.3702
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
1st difference
Trend and intercept
Null Hypothesis: D(DT) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.010740 0.0192
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
Intercept
Null Hypothesis: D(DT) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.181525 0.0028
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
None
Null Hypothesis: D(DT) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.160091 0.0002
Test critical values: 1% level -2.644302
5% level -1.952473

10% level -1.610211




7/ T—inf

Level

Trend and intercept

Null Hypothesis: T_INF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.939914 0.6099
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
Intercept
Null Hypothesis: T_INF has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.588937 0.4761
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
Non
Null Hypothesis: T_INF has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.199936 0.2056
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
1st difference
Trend and intercept
Null Hypothesis: D(T_INF) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
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Augmented Dickey-Fuller test statistic -4.647218 0.0044
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
Intercept
Null Hypothesis: D(T_INF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.737609 0.0007
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
None
Null Hypothesis: D(T_INF) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.815246 0.0000
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
8/ Log(ST)
ADF Test Statistic -3.857036 1% Critical Value* -3.7343
5% Critical Value -2.9907
10% Critical Value -2.6348

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LOG(ST))
Method: Least Squares

Date: 08/13/18 Time: 13:48
Sample(adjusted): 2000:4 2008:4
Included observations: 24

Excluded observations: 9 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.
LOG(ST(-1)) -0.251009 0.065078 -3.857036 0.0010
D(LOG(ST(-1))) 0.393914 0.207545 1.897973 0.0722
D(LOG(ST(-2))) 0.560986 0.218298 2.569813 0.0183

C 1.132385 0.347262 3.260890 0.0039
R-squared 0.609061 Meandependent var -0.153062
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Adjusted R-squared 0.550420 S.D. dependent var 0.594377

S.E. of regression 0.398534 Akaike info criterion 1.148965

Sumsquaredresid 3.176590 Schwarz criterion 1.345307

Log likelihood -9.787577  F-statistic 10.38627

Durbin-Watson stat 2.015826 Prob(F-statistic) 0.000248

9/ Log(DT)

ADF Test Statistic -2.234464 1% Critical Value* -2.6006
5% Critical Value -1.9458
10% Critical Value -1.6186

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(DT),2)

Method: Least Squares

Date: 08/13/18 Time: 11:59

Sample(adjusted): 2000:4 2015:4

Included observations: 61 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(DT(-1)))  -0.208250  0.093199 -2.234464  0.0293
D(LOG(DT(-1)),2)  -0.143402  0.130542 -1.098513  0.2764

R-squared 0.136089 Meandependent var 0.001022
Adjusted R-squared 0.121447  S.D. dependent var 0.034319
S.E. of regression 0.032167 Akaike info criterion -4.003505
Sumsquaredresid 0.061049  Schwarz criterion -3.934296
Log likelihood 124.1069 Durbin-Watson stat 1.978309

10/ Log (pp)

ADF Test Statistic -2.251418 1% Critical Value* -2.6026
5% Critical Value -1.9462
10% Critical Value -1.6187

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(PP),2)

Method: Least Squares

Date: 08/13/18 Time: 13:29

Sample(adjusted): 2001:3 2015:4

Included observations: 58 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(PP(-1)))  -0.333214  0.148002 -2.251418  0.0285
D(LOG(PP(-1)),2)  0.020227  0.142619 0.141824  0.8878
D(LOG(PP(-2)),2)  0.189831  0.141632  1.340316  0.1859
D(LOG(PP(-3)),2)  0.240386  0.145318  1.654204  0.1040
D(LOG(PP(-4)),2)  -0.370060  0.138715 -2.667765  0.0101

R-squared 0.394796 Meandependent var -0.001275
Adjusted R-squared 0.349120 S.D. dependent var 0.078972
S.E. of regression 0.063712 Akaike info criterion -2.586614

Sumsquaredresid 0.215141  Schwarz criterion -2.408990
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Log likelihood 80.01181 Durbhin-Watson stat 2.040941

11/ Log (T.ch)

ADF Test Statistic -2.928306 1% Critical Value* -2.6006
5% Critical Value -1.9458
10% Critical Value -1.6186

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOG(TCH),2)

Method: Least Squares

Date: 08/13/18 Time: 13:34

Sample(adjusted): 2000:4 2015:4

Included observations: 61 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.

D(LOG(TCH(-1)))  -0.335628  0.114615 -2.928306  0.0048
D(LOG(TCH(-1)),2) -0.107291  0.130811 -0.820201  0.4154

R-squared 0.194942 Meandependent var 0.000166
Adjusted R-squared 0.181297 S.D. dependent var 0.021571
S.E. of regression 0.019518 Akaike info criterion -5.002730
Sumsquaredresid 0.022476  Schwarz criterion -4.933521
Log likelihood 154.5833 Durbin-Watson stat 1.981113

(PP) Crou uild Baa gl jia JLIA) 103 (3ale
1/ Gt
Level

Trend and intercept

Null Hypothesis: GT has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.281303 0.8740
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267

Intercept

Null Hypothesis: GT has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
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Adj. t-Stat Prob.*
Phillips-Perron test statistic 1.679082 0.9994
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
None
Null Hypothesis: GT has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 3.462270 0.9997
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
1st difference
Trend and intercept
Null Hypothesis: D(GT) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.588489 0.0000
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
Intercept
Null Hypothesis: D(GT) has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.491632 0.0001
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007

None

Null Hypothesis: D(GT) has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
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Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.647819 0.0000
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
2/ Rt
Level
Trend and intercept
Null Hypothesis: RT has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.958446 0.6002
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
Intercept
Null Hypothesis: RT has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.818350 0.7998
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
None
Null Hypothesis: RT has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 0.245129 0.7507
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400

1st difference

Trend and intercept



Null Hypothesis: D(RT) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.097122 0.0015
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
Intercept
Null Hypothesis: D(RT) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.222035 0.0002
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
None
Null Hypothesis: D(RT) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.105327 0.0000
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
3/ st
Level
Trend and intercept
Null Hypothesis: ST has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.061457 0.9196
Test critical values: 1% level -4.284580
5% level -3.562882

10% level -3.215267




Intercept

Null Hypothesis: ST has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.691874 0.8344
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
None
Null Hypothesis: ST has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.726809 0.3935
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
1st difference
Trend and intercept
Null Hypothesis: D(ST) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -7.643827 0.0000
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
intercept
Null Hypothesis: D(ST) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.902896 0.0000
Test critical values: 1% level -3.670170
5% level -2.963972

10% level -2.621007




None

Null Hypothesis: D(ST) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.798819 0.0000
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211

4/ Dt
Level
Trend and intercept

Null Hypothesis: DT has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.589391 0.2872
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267

intercept

Null Hypothesis: DT has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.856481 0.7884
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160

None

Null Hypothesis: DT has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
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Phillips-Perron test statistic -0.861997 0.3345
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
1st difference
Trend and intercept
Null Hypothesis: D(DT) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.043914 0.0179
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
Intercept
Null Hypothesis: D(DT) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.204180 0.0027
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
None
Null Hypothesis: D(DT) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.204846 0.0001
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211

5/ PP

Level



Trend and intercept

Null Hypothesis: PP has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.001735 0.5776
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
Intercept
Null Hypothesis: PP has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.340754 0.5978
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
None
Null Hypothesis: PP has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.654018 0.4257
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
1st difference
Trend and intercept
Null Hypothesis: D(PP) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.004481 0.0018
Test critical values: 1% level -4.296729
5% level -3.568379

10% level -3.218382




Intercept

Null Hypothesis: D(PP) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.049363 0.0003
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
None
Null Hypothesis: D(PP) has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.121619 0.0000
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
6/ GDP
Level
Trend and intercept
Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.665551 0.7423
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
Intercept
Null Hypothesis: GDP has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 1.547306 0.9991
Test critical values: 1% level -3.661661

5% level -2.960411



ke

10% level -2.619160

None

Null Hypothesis: GDP has a unit root
Exogenous: None
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 4.101581 0.9999
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
1st difference
Trend and intercept
Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.996461 0.0019
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
intercept
Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.380451 0.0017
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
None
Null Hypothesis: D(GDP) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.081961 0.0032
Test critical values: 1% level -2.644302

5% level -1.952473
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10% level -1.610211

7/ T-inf
Level

Trend and intercept

Null Hypothesis: T_INF has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.084688 0.5337
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267

Intercept

Null Hypothesis: T_INF has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.724842 0.4093
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160

None

Null Hypothesis: T_INF has a unit root
Exogenous: None
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.264514 0.1852
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400

1st difference

Trend and intercept

Null Hypothesis: D(T_INF) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
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Phillips-Perron test statistic -4.658746 0.0042
Test critical values: 1% level -4.296729

5% level -3.568379

10% level -3.218382
Intercept
Null Hypothesis: D(T_INF) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.747755 0.0006
Test critical values: 1% level -3.670170

5% level -2.963972

10% level -2.621007
None
Null Hypothesis: D(T_INF) has a unit root
Exogenous: None
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.824096 0.0000
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211

(KPSS) 5aa sl ,da JLIA) 104 (3ala

1 / Gt
Level

Trend and intercept

Null Hypothesis: GT is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic

0.189796

Asymptotic critical values*: 1% level
5% level
10% level

0.216000
0.146000
0.119000




intercept

Null Hypothesis: GT is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.664835
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
1st difference
Trend and intercept
Null Hypothesis: D(GT) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.094068
Asymptotic critical values*; 1% level 0.216000
5% level 0.146000
10% level 0.119000
intercept
Null Hypothesis: D(GT) is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.403702
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
2/ Rt
Level

Trend and intercept

Null Hypothesis: RT is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel



LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.144330
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
Intercept
Null Hypothesis: RT is stationary
Exogenous: Constant
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.572887
Asymptotic critical values*; 1% level 0.739000
5% level 0.463000
10% level 0.347000
1st difference
Trend and intercept
Null Hypothesis: D(RT) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.138750
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
intercept
Null Hypothesis: D(RT) is stationary
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.133665
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
3/ st

Level



Trend and intercept

Null Hypothesis: ST is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.159124
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
Intercept
Null Hypothesis: ST is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.268947
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
4/ Dt
Level
Trend and intercept
Null Hypothesis: DT is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.108796
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
intercept
Null Hypothesis: DT is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.573230
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000



10% level 0.347000
5/ PP
Level
Trend and intercept
Null Hypothesis: PP is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.129470
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
intercept
Null Hypothesis: PP is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.553350
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
6/ GDP
Level
Trend and intercept
Null Hypothesis: GDP is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.191242
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000

intercept



Null Hypothesis: GDP is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.692739
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
1st difference
Trend and intercept
Null Hypothesis: D(GDP) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.112705
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
intercept
Null Hypothesis: D(GDP) is stationary
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.486953
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
7/ T—inf
Level
Trend and intercept
Null Hypothesis: T_INF is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.078662
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Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
Intercept

Null Hypothesis: T_INF is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.333300
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000
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VAR Lag Order Selection Criteria
Endogenous variables: DRT DGT

Date: 02/21/18 Time: 12:12
Sample: 1985 2016
Included observations: 28

Lag LogL LR FPE AIC SC HQ

0 -399.2093 NA 1.48e+10 29.08638 29.46701 29.20274
1 -393.8615 8.403796 1.35e+10 28.99010 29.56105 29.16465
2 -385.7528 11.58380* 1.03e+10* 28.69663* 29.45789* 28.92935*
3 -383.7839 2.531398 1.23e+10 28.84171 29.79328 29.13262

Date: 02/21/18 Time: 12:14

Sample (adjusted): 1989 2016

Included observations: 28 after adjustments
Trend assumption: Linear deterministic trend
Series: DRT DGT

Warning: Critical values assume no exogenous series
Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.594757 33.06852 15.49471 0.0001
At most1* 0.242514 7.777004 3.841466 0.0053

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.594757 25.29151 14.26460 0.0006
At most1* 0.242514 7.777004 3.841466 0.0053

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test

Hypothesized Trace 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Ciritical Value
None ** 0.909149 127.7882 68.52 76.07
Atmost 1 ** 0.750947 70.22341 47.21 54.46
Atmost 2 ** 0.596320 36.86125 29.68 35.65
Atmost 3 0.394340 15.09009 15.41 20.04
Atmost 4 0.119545 3.055602 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Trace test indicates 3 cointegrating equation(s) at both 5% and 1% levels

Hypothesized Max-Eigen 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None ** 0.909149 57.56480 33.46 38.77
Atmost 1 ** 0.750947 33.36216 27.07 32.24
Atmost 2 * 0.596320 21.77116 20.97 25.52
Atmost 3 0.394340 12.03449 14.07 18.63
Atmost 4 0.119545 3.055602 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Max-eigenvalue test indicates 3 cointegrating equation(s) at the 5% level
Max-eigenvalue test indicates 2 cointegrating equation(s) at the 1% level

Sid) Uadl) mnaal 7394l 16 a8 galal)

VectorError Correction Estimates

Date: 08/13/18 Time: 14:21

Sample(adjusted): 2000:1 2015:4

Included observations: 64

Excluded observations: 39 after adjusting endpoints
Standard errors in () & t-statistics in [ ]

CointegratingEq: CointEqgl
LOG(PST(-1)) 1.000000

LOG(DT(-1))  -0.016409
(3.19994)
[-0.00513]

LOG(PP(-1))  -3.617809
(1.94289)
[-1.86208]



LOG(TCH(-1))  -33.11381
(16.8384)
[-1.96656]

C 99.84327

Error Correction: D(LOG(ST)) D(LOG(DT)) D(LOG(PP)) D(LOG(TCH)
)

CointEq1 -0.308428  -0.002067  -0.017041  0.005901
(0.07296)  (0.00430)  (0.01308)  (0.00271)
[-4.22709]  [-0.48086]  [-1.30331]  [2.17838]

D(LOG(PST(-1)))  0.563977  0.014661  -0.034351  0.006000
(0.23557)  (0.01388)  (0.04221)  (0.00875)
[2.39407] [1.05620]  [-0.81373]  [0.68608]

D(LOG(PST(-2)))  0.500757  0.002989  0.042958  -0.007941
(0.25419)  (0.01498)  (0.04555)  (0.00944)
[1.97004] [0.19957]  [0.94309]  [-0.84150]

D(LOG(DT(-1)))  4.106674  0.440832  -0.871567  0.223859
(4.71378)  (0.27776)  (0.84471)  (0.17500)
[0.87121] [1.58708]  [1.03179]  [1.27918]

D(LOG(DT(-2))) -13.45743  0.027323  0.023629  0.005976
(4.07606)  (0.24019)  (0.73043)  (0.15133)
[-3.30157]  [0.11376]  [0.03235]  [0.03949]

D(LOG(PP(-1))) -2.301236  -0.083792 0577238  -0.089747
(1.79625)  (0.10585)  (0.32189)  (0.06669)
[-1.28113]  [-0.79164]  [1.79327]  [-1.34579]

D(LOG(PP(-2)))  1.770821  -0.019201  -0.084920  -0.006752
(1.89198)  (0.11149)  (0.33904)  (0.07024)
[0.93596]  [0.17223]  [-0.25047]  [-0.09613]

D(LOG(TCH(-1))) -0.344185  0.107097  -0.695378  0.377959
(6.76291)  (0.39851)  (1.21192)  (0.25108)
[-0.05089]  [0.26874]  [-0.57378] [ 1.50535]

D(LOG(TCH(-2))) -1.944970  -0.105599  -0.142950  0.006409
(5.79637)  (0.34156)  (1.03872)  (0.21519)
[-0.33555]  [-0.30917]  [-0.13762]  [0.02978]

C -0.387459  -0.002944  -0.009584  0.005827
(0.12393)  (0.00730)  (0.02221)  (0.00460)
[-3.12650]  [-0.40320]  [-0.43157] [ 1.26653]

R-squared 0.781715 0.460501 0.345537 0.462185
Adj. R-squared 0.641389 0.113680 -0.075190 0.116447
Sum sq. resids 1.773682 0.006159 0.056958 0.002445
S.E. equation 0.355938 0.020974 0.063784 0.013214
F-statistic 5.570701 1.327776 0.821286 1.336807
Log likelihood -2.794569 65.16082 38.46736 76.24818
Akaike AIC 1.066214 -4.596735 -2.372280 -5.520681
Schwarz SC 1.557070 -4.105879 -1.881424 -5.029826

Meandependent -0.153062 -0.014377 0.025191 -0.002501
S.D. dependent 0.594377 0.022278 0.061514 0.014058

DeterminantResidual Covariance 1.92E-11
Log Likelihood 185.7424
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Log Likelihood (d.f. adjusted) 159.8706
Akaike Information Criteria -9.655879
Schwarz Criteria -7.496114

LOG(DT) § LOG(PST) (i Aessaad) JLGA) 7 a8 (alal)

Test de cointégration de Johanson 1988

Unrestricted Cointegration Rank Test

Hypothesized Trace 5 Percent 1 Percent
No. of CE(s)  Eigenvalue Statistic Critical Value Critical Value
None * 0.536672 18.66329 15.41 20.04

Atmost 1 0.008282 0.199592 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Trace test indicates 1 cointegrating equation(s) at the 5% level
Trace test indicates no cointegration at the 1% level

Hypothesized Max-Eigen 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None * 0.536672 18.46369 14.07 18.63

Atmost 1 0.008282 0.199592 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Max-eigenvalue test indicates 1 cointegrating equation(s) at the 5% level
Max-eigenvalue test indicates no cointegration at the 1% level

Pairwise Granger Causality Tests
Date: 08/13/18 Time: 15:07
Sample: 2000:1 2015:4

Lags: 2

NullHypothesis: Obs  F-Statistic  Probability
LOG(DT) does not Granger Cause LOG(ST) 27 0.07608 0.92698
LOG(ST) does not Granger Cause LOG(DT) 0.32759 0.72411

Aalasiu) Jlg Jalat :8 a3y (salal

Response of LOG(PP):

Period LOG(PP) LOG(TCH) LOG(DT) LOG(ST)
1 0.059365  0.000000  0.000000  0.000000

(0.00808)  (0.00000)  (0.00000)  (0.00000)

2 0.087009 -0.000339 -0.013300  0.007205

(0.01770)  (0.01389)  (0.00989)  (0.01285)

3 0.103252  0.004300 -0.025688  0.013070

(0.02891)  (0.02561)  (0.02129)  (0.03105)

4 0.114362  0.010964 -0.031683  0.013638

(0.03957)  (0.03478)  (0.03362)  (0.05538)
5 0.122657  0.017896 -0.031123  0.008606
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(0.05056) (0.04258) (0.04658) (0.08476)
6 0.129448 0.024888 -0.025991 -8.88E-05
(0.06340) (0.05056) (0.06010) (0.11606)
7 0.135778 0.032161 -0.018603 -0.009540
(0.07986) (0.06039) (0.07397) (0.14520)
8 0.142437 0.039693 -0.010926 -0.016738
(0.10121) (0.07288) (0.08741) (0.16801)
9 0.149825 0.047079 -0.004486 -0.019080
(0.12763) (0.08741) (0.09899) (0.18103)
10 0.157831 0.053643 -0.000431 -0.014663
(0.15813) (0.10240) (0.10702) (0.18259)
Response of LOG(TCH):
Period LOG(PP) LOG(TCH) LOG(DT) LOG(ST)
1 -0.003435 0.010961 0.000000 0.000000
(0.00216) (0.00149) (0.00000) (0.00000)
2 -0.006566 0.010660 0.002849 0.000583
(0.00339) (0.00305) (0.00191) (0.00248)
3 -0.008767 0.006829 0.004571 0.002543
(0.00435) (0.00412) (0.00346) (0.00510)
4 -0.010500 0.002675 0.004088 0.006026
(0.00506) (0.00464) (0.00482) (0.00797)
5 -0.012273  -0.000967 0.001886 0.010393
(0.00619) (0.00551) (0.00625) (0.01095)
6 -0.014461 -0.004169 -0.001092 0.014595
(0.00808) (0.00708) (0.00794) (0.01390)
7 -0.017280 -0.007128 -0.003998 0.017536
(0.01069) (0.00919) (0.00995) (0.01703)
8 -0.020769 -0.009884 -0.006223 0.018309
(0.01384) (0.01146) (0.01219) (0.02091)
9 -0.024772 -0.012300 -0.007371 0.016306
(0.01741) (0.01363) (0.01458) (0.02597)
10 -0.028946 -0.014138 -0.007209 0.011273
(0.02138) (0.01570) (0.01712) (0.03208)
Response of LOG(DT):
Period LOG(PP) LOG(TCH) LOG(DT) LOG(ST)
1 0.004597 -0.000594 0.016256 0.000000
(0.00319) (0.00313) (0.00221) (0.00000)
2 0.003007 0.002889 0.020245 0.007379
(0.00557) (0.00568) (0.00414) (0.00378)
3 -0.002277 0.005589 0.016831 0.021971
(0.00830) (0.00832) (0.00722) (0.00859)
4 -0.010193 0.004536 0.009270 0.041440
(0.01219) (0.01196) (0.01162) (0.01482)
5 -0.020780 -0.001052 -0.000606 0.062628
(0.01850) (0.01798) (0.01766) (0.02342)
6 -0.034517 -0.010546 -0.011527 0.082049
(0.02723) (0.02600) (0.02552) (0.03581)
7 -0.051762 -0.022672 -0.022188 0.096148
(0.03791) (0.03506) (0.03513) (0.05345)
8 -0.072393 -0.035958 -0.031095 0.101597
(0.05019) (0.04441) (0.04626) (0.07684)
9 -0.095623 -0.048906 -0.036688 0.095664
(0.06413) (0.05377) (0.05867) (0.10490)
10 -0.119966 -0.060043 -0.037571 0.076612
(0.08030) (0.06358) (0.07212) (0.13509)
Response of LOG(ST):
Period _ LOG(PP) LOG(TCH) LOG(DT) _ LOG(ST)
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1 0.237508 -0.089304 -0.142817 0.408770
(0.09102) (0.08421) (0.08103) (0.05563)
2 0.363989 -0.130232 -0.272508 0.709613
(0.19041) (0.18683) (0.16325) (0.14510)
3 0.377395 -0.160542 -0.377202 0.902091
(0.30414) (0.30204) (0.26460) (0.31013)
4 0.298319 -0.195448 -0.445747 0.981320
(0.40651) (0.39186) (0.37406) (0.54002)
5 0.153493 -0.236461 -0.471956 0.945090
(0.49493) (0.45161) (0.48236) (0.81333)
6 -0.028926  -0.276933 -0.453761 0.796932
(0.58101) (0.49428) (0.58440) (1.08652)
7 -0.220917 -0.306667 -0.391855 0.547462
(0.68417) (0.54442) (0.67757) (1.30253)
8 -0.395642 -0.315303 -0.289236 0.215028
(0.82059) (0.62461) (0.75614) (1.40549)
9 -0.528662 -0.294483 -0.151538 -0.174159
(0.99107) (0.73677) (0.80975) (1.36432)
10 -0.599401 -0.239145 0.012456 -0.586585
(1.17758) (0.86030) (0.83072) (1.22654)
Cholesky Ordering:
LOG(PP) LOG(TCH) LOG(DT) LOG(ST)

Standard Errors: Analytic
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Response to Cholesky One S.D. Innovations + 2 S.E.
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