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Abstract:

This study aimed to determine the nature of the relationship between
monetary and fiscal policies and the effects of the economic cycle in Algeria
during the period (1990-2016), depending on descriptive analytical approach and
the experimental approach, the research was divided into four chapters, two of
which were devoted to the presentation of the economic literature of monetary
and fiscal policies, as well as economic cycles and their main implications,
unemployment, inflation and stagflation, the third chapter was devoted to
analyzing the variables, while the fourth chapter was devoted to applied study
using econometric methodology. When using the ARDL approach, we found that
there is a cointegration between the variables in the case of unemployment rate as
a dependent variable, as well in the case of price index as a dependent variable.
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The study concluded that the effectiveness of fiscal policy on the price index
through real public expenditure is greater than the effectiveness of monetary
policy, which shows that inflation in Algeria is not purely monetary inflation, but
due to structural reasons. In contrast, the effectiveness of monetary policy on the
unemployment rate through the money supply is greater than the effectiveness of
fiscal policy. Based on these results, the economic authorities must work to
coordinate between economic policies in a manner that allows the creation of jobs,
as well as correction of structural imbalances, which gives greater possibility to
control the level of inflation.

Keywords: Monetary and fiscal policies, Effects of the economic cycle, ARDL
approach, SVAR Model, T-Y Causality test.
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! Duesenberry-Smithies Ratchet Effects, THE HISTORY OF ECONOMIC THOUGHT WEBSITE, available at:
http://www.hetwebsite.net/het/essays/multacc/ratchet.htm , 25/04/2017.

2 L.L. Pasinetti, Growth and Income Distribution : Essays in Economic Theory, Cambridge University Press,

London, UK, 1974, P 55-56.
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! Growth Cycles: Duesenberry-Pasinetti, available at: http://cruel.org/econthought/essays/multacc/duespas.html ,
29/04/2017.

2 Growth Cycles: Duesenberry-Pasinetti, cruel.org/econthought/essays/multacc/duespas.html , 30/04-201
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http://cruel.org/econthought/essays/multacc/duespas.html , 29/04/2017.
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el (ol B LLEYY S ules o OF 5 gl el 205 235 Wi ((Q > x2(K))
Spitns b Al 0B Wby ¢l (2, dl i

Bts Auded) OB LWLy caial) dn s L WG Q < y2(K) wilsh) -
:Ljung-Box ;L) .2
2 O3 S UL oo ol gu U paall ol 3 ailas sue BOX-Pierce L] feg
el Kb LY e ks ¢ U cal) jho wm pLl 065 Ledis Ol g 7 (3 4385
J56 g (1978 daw 3)5kll Ljung-BoxX aslaesL duall aslasYl odn (2875 (spanall Slua)) jailas

223‘.:5\.25\ B Jg.& @W}!\ oda

K

A2

0 =TT +2) ) K 2 (W) o
k=1

1 C. Brooks, Introductory Econometrics for Finance, 3Ed, Cambridge University Press, UK, 2014, p 254.
2 |bid, p254.
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-T)s (T+2) 0B 2Vl o2 aall o wi)) LS &7 Ljung-BoX aslax| JM5 0 o>
! Box-Pierce wla~| sl ans lelag Lo ab s (k
Bdgll o Oyl (LG

36 e il oSl 3l ana ) piddd e e BT sl Lt St ol e
2 WS el pdn el sy L Sl ple oldly a2 ple ol o
d2by cgidd) g9l e Byldnal pae F Sy :(Trend Stationary) TS g5 o ik ®
By et st ol et oll skl W (1) o= (D e ) K2
Sy oYyl a sgadt S Ws a LLasl LTy Uaend Jodldl oda 55Ty ¢l pogas
Xt=ao+art+ee «oeeeee (4.4) AW e st
E(x)=ao+ait+E(e)= aotait b basps Leady OY i 16 fddl oda jues
Xe oo (g + Q1) HEN dadl) b & ag (4.4) BN a5 IV e B s Lehar Sy
el dsby dWlges 3adl e el i(Differency Stationary) DS g5 o bk ®
Adxi=B4er 10l dl pisis st ety (x= Xer+B4er W)
Gl s i dy i cub 2 e
:(DF test) Jg— o5 ylest 1
oY S W M e e dlede 305 aul, 3(Dickey-Fuller, 1979) jLasl asi
(AR (1) oY1 2yl e G JIEY) 368 e BBl 23U BV L) e pod G cpla)
Y, =0Y 1+ & i (54)
Random Walk ) Jlsis s 2358 @Ml menaly by jdor Al 3 W) Jois @ = 1 <0513
At O an 1gs [ @] < 1 OT15) Losasy (oSl s ) 055 AL o (3 ol 05y (ModEl

4.
.OM

1 C. Brooks, Op cit, p 254.

2 R. Bourbonnais, Econométrie: Cours et exercices corrigés, 9™ édition,Dunod, Paris, France, 2015, p 245-246.
% D. Dickey, W. Fuller, Distribution of the Estimators for Autoregressive Time Series With a Unit Root, Journal
of the American Statistical Association, VVol. 74, Issue 366, Jun1979, USA, pp 427-431.

4 D.N. Guijarati, Basic Econometrics, 4"Ed, McGraw-Hill, USA, 2004, p 802.
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W) ) e Lot (5.4) Wl (b 0 Y g
AYtz)\Yt_l‘I'Et ) }\:®—1
S99 ZJB-) oLl S99 ("J& J= L} J::A:S dale oVl e L;W\ ﬁMJ\ sjjj}'v" sl QT ui.g
Dl ) a8l oYW 3 DF Jlasl iy sshi adey ¢ Jlsiiog 302 ol olZ) 35my Aoy ol
AY; = AYeq + & v e (64) Ssie o A Yy : gV zisd -
AYt =c+ AYt—l + Et v nnn (74‘) Ot;b L“;W P Lubet L}L:J\ CJ}».J\ —
AYt = + ﬁt + )\Yt_l + Et (84‘) L}J‘Wj A= o\;b gbﬁ& D LufaYt CA-SL:-S\ CJ}».J\ -
Sl Y1 Laras daall adgadl 20l Byl & g T ddlas| Olast 25 DF jlasl o1y
.(Mackinnon) &b . 5,5klls (Dickey & Fuller) &b .

2 B T aglan] dsh,

N C )

S

Ball Adaal) (gylall L) 0 88 o
r Sl LA
pall iz 285 L (Teal>Tuab) sis) o 55T il T aflan] 20 cilST13) -
8 ftns dhanded) O Jstiy (Hi A <0 510 < 1) Jed) (o d) iy (Hp: A = 0,510 = 1)
oty el Bz L b (Teal<Tub) d9is) or ol gt T afla] dad oS3 -
B atans Al O) Jgiig L) 24l
Dickey & Fuller, ) s el cslas Y1y 315 b3yl 3509 pde 2l e DF lasl asiy
G geroly (o) pazall adall Bl sed> o canlie 3o BLoL 3y AUH oda slelg 3(1981
& ezl olall oY aad BT e Bl W s 0aZ 2y ((ADF) kel Joi- s jlast

.Schwarz (SC) s Akaike (AIC) )las e e els

! D.N. Gujarati, Op cit, p 815.
2 M.H. Pesaran, Time Series and Panel Data Econometrics, Oxford University Press, UK, 2015, p 333.

3 D. Dickey, W. Fuller, Likelinood Ratio Statistics for Autoregressive Time Series with a Unit Root, Econometrica,
Vol 49, Issue 4, Jul 1981, USA, pp 1057-1072.
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L ald) s s ps ADF et 06 WLy

P
AYt = }\Yt_l - z (D]Ayt_] + Et fan wee aes e e (10.4’)
j=1
P
AYt = }\Yt—l +c— z ®]Ayt-_] + gt hen e wee s (114‘)
=1
P
AY, = W,_, + ¢ + bt — Z ;Y + e .. (124)
j=1

(1.4) JKad) (3 mosl) bl 3 ADF e dmgan Jlps) Sy

DbV de 3 olodl Gl Las Y (9.4) BVl (3 deosll T ddlas| i Gokes . -ib>Ye

! Taladidia Thiombiano, Econométrie des séries temporelles cours et exercices, L’Harmattan, France, 2008, P 223.
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34}-}5\ e LY doas domgis (14) Jg..ﬂ\

Yy =c+ Bt + Y1 + & :(3) gopdl piis

b=0 =]

0] < 1:TS ke
Yi=c+ Pt +0Y_, +&

Y, =c+ 0¥y + & :(2) Tisedl s

c =0 =]

DS a.l. 8 atus Ak

YV, = @Y g + g (1) gosad) i

0=1 |

SN

DS al.l. 8 itons Ahondes

Source: R. Bourbonnais, Econométrie: Cours et exercices corrigés, 9™ Ed, op. cit, p 251

:(PP test) g p—cumkd s .2
313 o)) g adklas 2i b (3 Jii— s Lzl e H(Phillips-Perron, 1988) e ik
Sodll pp pme 3de BLoL 3y diakas el hee o Joi— Sos Ll dain G el V)

Luj\Jyjﬁbjww‘QU(&ﬁ&Wﬁww&PPJL}‘MWCMSM\

1P, Phillips, P. Perron, Testing for a Unit Root in Time Series Regression, Biometrika, Vol 75, Issue 2, Jun 1988,
UK, pp 335-346.
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Lol anl s sy s sl

& «(OLS) sl aall wlal aib dhuly DF Ly @) 2l 23l i ™
(s aalasl) QL;.?L,@-}“ olee
G2 =T Nl1ef W sl s ) s

e )il 3] Sl sl LS i e ely ) Lok ool pai ®

T l T
S
Sh=T"' > &+ 2T‘1Z (1 e 1) z 8 8 g o (13.4)
t=1 s=1 t=s+1

LW Yl g Wi - Ssy . (Newey-West truncation) stey) Jete 1 s

I ~ 4(T/100)%/o

W B AsB iy PP igles] Clus ™

~

-1) N T(k —1)65

= v e (144
?; 66 \/E ( )

2l st oo sle £ OST1SL A el A 3 (1) ol 529k = 62/SF 1

Wlghs i azg Mackinnon J aJsad) il PP aslasY1 0)l5 wishad ods o clemV) dny
DF Lzl ol
‘Ng-Perron =) .3

Ao ohlas) e gy anlad) eV @ VS e bl ) syl deps s O]
Wl aldsanl (635 b WG &f e ((DF-GLS test) = <524 5f (ERS, 1986) 15 e 543l

0SS L Aladd) el pie )55 ) ool Ao abn slan Lad dids g il ) il ol

% apiall Ll o aflar aaledl STal) ) BLoYL s bl 0555 Litis Usd U]y con

1 R. Bourbonnais, Econométrie, 10°™ édition, Dunod, Paris, France, 2018, p 269.
2 R. Harris, R. Sollis, Applied Time Series Modeling and Forcasting, Wiley, West Sussex, England, 2003, p 54.
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L Jlas A E e Bl SLall bl i Lzl I(Ng-Perron, 2001) 5

g2 & ed) O di> LYl e 3 35 @ ((MIC) dotall laglall Jlne & oz lasleal
D e Baid Sleglall jules S e @My el dmys e siiy ey I IuEY) S ales
DY e Gy ol oylias Jl 3wl AU sy *%(BIC) (bl wlaslall Lasy (AKaIKE) lons

s s s e sbaxe¥) xS ARl Y ollas Yl
UL e daaall )l ol b g b e Islaxe) a5la>| oljlas | Ng-Perron e
)W ol s olilaxYl ods dsb, ((detrended data) sl oY1 1)

(T - fo)
B 2k

MZa e v e (15.4)

: N2 (Y 1)2
e oY) il day Vraleddl VA ity k= T2 e

TZ
1
k\2
MSB = (—) e e (16.4)
fo
MZt = MZa X MSB .......(17.4)

il s MPT asla> 2l
tole o1 e (g3 Yy OF gy OSTI3) -
(ck — cT1(¥H?)

MPT = ——X— ... 18.4
£ (18.4)

tple o) Lo 52 Y Y OF gy OS] -

21, _ _ —1(yd\2
mpr = k=0 fc)T D (19.4)

03 we el Gt puis o £y 203l
S e g5 Y BT gy 013 (c=-13.5) 5 cple ol Jo (32 Al OF sy OS713] (c=-7)
e (Ng-Perron &b e suall dgastl 3l (MZa, MSB, MZt, MPT) wlsla>Yl oda Ol

Sy o Je o allld) O aaal) sl )

1'S. Ng, P. Perron, LAG Length Selection and the Construction of Unit Root Tests with Good Size and Power,
Econometrica, Vol 69, Issue 6, November 2001, USA, pp 1519-1554

* Modified Information Criteria.

** Bayesian information criterion

2 R. Bourbonnais, M. Terraza, Analyse de séries temporelles, 3¥™édition, Dunod, Paris, France, 2010, p 178-179.
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dpend) BB Syl gt S
:Granger asgds i) jlas) Yyl

bl (3 o) Geiill Bl Bl !(Granger, 1969) pogie o Al Lt pia
Gred Ll LW 0h dlie 81)5) ) ) Llarm Y1 psgid) 1ds ity (it s O 3Sali )
Sl oy ol ol oW 3 2T Sas 3 e OF Jinad) 3 e ud S Y QUL sl
aebs Oof c2 Y ol ahde Je 35 ) X Aol 2JUbly 26l o) OF ) soll Gl 1 iy
Jadind) ol 3 3 el oz OF g SIS e 59Mley ¢y Al b alan ) (il sl 3
130 Y Akl s X alkedl Of Juil K s s ag Zalo 013 (5T Slaglan F j5eb an Y
Y Al ol Slgdl e e Olagles Jo (g5d XAl ol
rnlade b e 9 £ Ul sules OF (210Ly (3 ftns Slpaie Y9 X S VAR (p) ook e (S

( 14 p
|Xt =71 + Z aliXt—i + z .Blth—i + E1t weens (204)
i=1 i=1

14 14
Yt =72 + Z O(Zth_i + Z ﬁZiXt—i + Eot wennn (214‘)
i=1 i=1

— e

Los ) o5 lslag)) o B sie jlast OF o @il Lge P sl sl sl ud dny
slazs g Jagnd Aleled) lagel LS Mz pits 4] 6088 15T s el Wl cCiosd 3
SCHAIC i Jo Slagall el dad 1Y amleh o= ()
W) il x5 Granger ) jles! s,

d2b 5 (RSSR il gl Slodl Slaype g0 e UNs o bad iy sl Binal) i 1
Xe=v1+ 20 oy Xe i+ €1p von e (22.4) AW e aral) oda

1 C. Granger, Investigating Causal Relations by Econometric Models and Cross spectral Methods, Econometrica,
Vol 37, No 3, Aug 1969, USA, pp 424-438.
2 B. Schelter et al, Handbook of Time Series Analysis, WILEY-UCH, Weinheim, Germany, 2006, p 337.

(2011-1970) szl I3 g sbas¥l @ bVl sy o Sradl JolSly deeed) B Ll ¢ oD Al ¢ ot da2 3
A28 o i (2013 (13 saa oLt ale
4 D.N. Guijarati, Op.cit, p 698.
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Lkl 8 gl ol Olaps paest Jo WS e Lad Gl ((20.4) S0dl 5 dae)) a2
GRSSUR

VY preall W i of G (Hyt T2 B, = 0) 1l el s puddl 05 plas 3
GlY) e 3 s
AW e sl ey Foles) 3k Ho 20,4l jlasY 4

_ (RSSg — RSSyg)/m
~ RSSyr/(T — k)

Ks ¢l w68 T ¢(Gijio i & bl sae Jol) 3510 andl ol sae M J2F e
il misedl (3 8)aal) wledald sae ik

L (2xp) B ok ) iy 1 B AR e Dl I e Ll S LS

L*=(T—m)x<Ln’z —Ln‘z
RVAR UVAR

Al e ool & Sloll ) ol shas 3y ap

) ......... (24.4)

inop e LB (Fea>Frap) dgist) F i o 4y el F aad <o) 1 SlaxY) AN 5
X et Y 01 Js35 2T sagy QEW) e 355 82 aal wlpdll 3 Y o OF (sl cpaal)
o 2 W (L™ y2) daddl aad)l o oST o813 LT adsiall dnd amdl oY1 2lUS,
«X Jl Y O A BHe S99 J}Lj (.LJ\
Y X O 13 et o ((21.4) z3sadl Jlas¥ 5 LT e lsbh) ) S5.6
Pk WSl oV SO ) Al Jlasl 2

ol 5 Ly (dlg ol 3 B WM 342y @

1 R. Bourbonnais, Econométrie: Cours et exercices corrigés, 9™ édition, Op.cit, p 293.
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Jsds (Ho: X1 By, = 0) o sy s Y o ¥ X 5 X il oy Y il -
{(HG: X0 By, = 0) m)d)
sy (HE 2 By By = 0) ol by 6 X ot VY 5 Y il oy X i) -
(Hy: X0 By, = 0) 2z
el 2 T 6T Yy Xl o (Feedback) aelr il of 2518 dpe e 552y ®
«(HE: X1 By, = 0)s (Ho: Ty By, = 0)
ez A e Wl o) (6T 3 ) G e BV 3y pde o (Dl U m
(HE: X1 By, = 0)s (Hy: 1By, = 0)
:SIMS p5ga8 Al Hl) 2130
s O (3 e X Bprtl) s ¥ Yo 5pad OF Lz U0 U5 1(Sims, 1972) Lom
ol oS3 ol Paolly U cdandl Xy o e Yi ) @ il galed X J izl 30
X spadl o Y 8p0) 06 Y pizeld AU il jody mans Xy 3pizald 2zl

Gl (3 il ganed) alaed) L3 fess o Granger LY lslasl SIMS L) jes,
el e

. P p P
Xe=v1+ z a1 Xe—; + Z Bri¥e—i + Z ©1iYe4i T €1 oo (254)
i=1 i=1 i=1

p 14 14
Yo=vy, + Z Y + Z BoiXe—i + Z Q2 Xt4i + E2¢ wer . (26.4)
\ i=1 i=1 i=1
AW 508l arll 055 e (Granger jles) Slshs i e SIMS jlasl ey

Xe=v11+ Zf:l ayXe—; + Z?:l Pri¥ei + €1¢ 1(25.4) gisell sl aaall -

Yo =y + X0 ap Yooy + X0 BaiXeoi + €2 1(26.4) pisedll sl taal -

L C.A. Sims, Money, Income, and Causality, The American Economic Review, Vol 62, No 4, Sep 1972, USA, pp
540-552.

2 J.B. Cromwell et al, Multivariate Tests for Time Series Models, Number 100, Sage Publications, California,
USA, 1994, p 40.
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(HE: X010, =0)s (Hy: Xy, = 0) obadl s F adlas] 6 e sl
:L}L'JL{JLJU‘ O}gij
(Hy: X0y, = 0) pasll az Jsd & 130 Yy oo ¥ Xy 0f Jsi -

(Hg Zle P, = 0) (“"‘*‘S‘ Lo J}*—; (‘: 13) Xt e Y Y of J}Z_; -
:Toda-Yamamoto dwrgw 399 dwmad! jlas) (WG

Jedl - (3 godedld WG 4 d) Granger jLasY |y sk !(Toda-Yamamoto, 1995) o3

R ESRUN IS W CCIUR S WA W[ { PR PR SR - {UCIU WSt

Sl 1 slele 093 ppite O Al Loy &1 G cObalisl sae e Granger el gl
Fisedl pailad oo Al Sl OF LS o) Jatlad wiakt OF (S e e Lo Mag (o591
3 ety OF S Lo iag 3 dtus i Aua))l dludldl ULy 055 Lo UL & ] L) sl sy
2 oY) Al s

Sl ST s LSl 0,5 Of Granger jlas) by SA asle whblasy) J) sloyy
oSt plasiid oy Slashall o Al slgt Oles ey e Mg b2l 1da & Toda-Yamamoto
Y slad Granger el @ e w3 ST LV s e Al wld) s Ly oY)

iyl a3yl adly VAR £35ed (D) Jib ol b sie wad Yol s LV s gt
spry Al (35 (P > Uma) o 5B (PHOmax) 15 VAR T2 ki 2o & (max) JoSS
QW) sl e el LSS Y X e

P+dmax P+dmax
X =ap+ Z ay Xei + Z Api Vet E1p conven v (27.4)
i=1 i=1

L H.Y. Toda, T. Yamamoto, Statistical inference in vector autoregressions with possibly integrated processes,
Journal of Econometrics, Volume 66, Issues 1-2, March—April 1995, Netherlands, pp 225-250.

2 S.R. Alimi, C.C. Ofonyelu, TODA-YAMAMOTO Causality Test Between Money Market Interest Rate and
Expected Inflation: The Fisher Hypothesis Revisited, European Scientific Journal, vol 9, Issue 7, March 2013,
Macedonia, p 131.

3 A. Gorecka et al, Economic Issues in Retrospect and Prospect 11, 1et Ed, IJOPEC Publication, London, UK, 2018,
p 330.

4 M.Z. Nezhad, R. Zarea, Investigating the Causality Granger Relationship between the Rates of Interest and
Inflation in Iran, Journal of Social Science, Vol 3, Issue 4, 2007, India, p 240.
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P+dmax P+dmax
Y, = B, + Z By Vi + z Boi Xeei + ¢ oo oo (28.4)
i=1 i=1
W k) Wsles B 2y Y2 s o5 J (MWALD) daall Wald asla>) pain pso
2 olsd) ey d(PHmax) oo YU (D) el

{H&:a2i=0 H(z)::B2i=O
Hi:az #0 HT:B,, # 0

o O Jsiig pdall Gz p by Wl adeadl Y2 4ed o xST (MWALD) asla~] <ils13)
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Sl ageg Bladl Jumsg £JU15 LA Sluled! u St JoS) SISl

A

Siseg Al Jamey Uy Laad) calod) Olpate Gu Bl 3 Ay Coedl s i
B ey RIS g e 8 @l ) Lol gl dnlty T U5 Jo B b))
Db gy i) o e Lslis ol (U hgedl] sy jLasl sl Laghy & (i LSS
Gaa 31 JsShand) gy it Auatys 1 Jo¥1 Cllald

5 Jase (UEM) @ladt Jans ((LCPI) Sllgaadd jlanl 50 wayled) (8 aahldl Olpaze Joos
Aaddl Ll ol wm)ley (LREER) aid! Jwd)l Call e wzjled (M) 2aid) aksd)
Ly ((RGDP) iidt Jayl J&) sl wayle ) ((LRT) )l wbslY) an)les (LREXP)
JMM\ oda 4yl anal dnlyy rjﬁ.me gfl'f'

wislzYly (REXP) 2aad) sl wlasdl (RGDP) (zad) Jlay) J& mldh o Jsad) o
HH U 5 e St sda e pine S0 Bad) Rl Band I e o(RT) i) a0l
2100 (3 dewddl 56 o & (GDPF) Jlayl

! Ho-don Yan, Cheng-lang Yang, Does an Undervalued Currency Merit Economic Growth? — Evidence from
Taiwan, Panoeconomicus, vol 59, issue 1, 2012, Serbia, p 46.

201 o 2013 an 3l cigldl) gl ) (Al aae 35wl SW e 1S Dslas¥l Slulbdl BT« £)0)l gas 2
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syt 2 JSd) 31 g SMalas Dygiae jlas| Y

2oyl 2 Joddd (PAC 35aall) g5 31U L3V lisg (AC speall) U1 s, Y1 alls 0555
AW S e

Aol ) 2 oSl skly Ll 3101 LU s :(2.4) JSCad!

Correlogram of LCPI

Date: 031419 Time: 14:03
Sample: 1990 2016
Included observations: 27

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0815 0815 19.985 0.000
0638 -0.0¥v6 32737 0.000
0.484 -0.039 40393 0.000
0.340 -0.073 44335 0.000
0225 -0.017 46139 0.000
0152 0033 47.003 0.000
01068 0.015 47442 0.000
0066 -0.027 47.622 0.000
0.033 -0.021 47.670 0.000
10 0002 -0.028 47670 0.000
11 -0.031 -0.036 47718 0.000
12 -0.062 -0.024 47919 0.000

o

o

____TT?!LIUHH

Correlogram of UEM

Date: 031419 Time: 14:07
Sample: 1990 2016
Included observations: 27

Autocorrelation Partial Correlation AC PAC  Q-Stat Prob
| ] | 1| 1 0843 0943 26777 0.000
[ S— [ 2 0861 -0.258 49.972 0.000
3 =0 3 0745 -0.318 68.064 0.000
[ — g 4 0606 -0.210 80.548 0.000
[ — g o 5 0455 -0102 87.900 0.000
[ g 6 0286 -0.214 90.951 0.000
[ ! ! 7 0125 0005 91566 0.000
! ! g o 8 -0.033 -0.090 91.611 0.000
[ ! ! 9 -0.178 -0.043 92,988 0.000
s [ 10 -0.287 0.169 96.791 0.000
[ g o 11 -0.385 -0.138 104.06 0.000
o | g 12 -0.445 0.086 114.40 0.000

Correlogram of M

Date: 03/14/19 Time: 14:10
Sample: 1980 2016
Included observations: 27

Autocorrelation Partial Correlation AC PAC Q-5tat FProb

] 0167 0167 0.8376 0.360
-0.130 -0.163 1.3689 0.504
0.030 0087 1.2983 0.706
0.100 0060 1.7393 0.784
0124 0116 22852 0.208
0119 0103 28115 0.832
0023 0010 28327 0.900
-0.051 -0.045 20414 0938
0.083 0095 3.3198 0.950
10 0.087 0008 3.6679 0.961
11 -0197 -0.228 55603 0.901
12 -0.048 0.030 56819 0.931

O
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Correlogram of LREER

Date: 031419 Time: 14:16
Sample: 1990 2016
Included observations: 27

Autocorrelation Partial Correlation AC PAC (Q-Stat Prob

0.519 0519 81225 0.004
0.434 0226 14.033 0.001
0516 0323 22720 0.000
0.387 00132 27.822 0.000
. . 29.687 0.000
0.185 -0.109 30.965 0.000
0.195 0.044 32457 0.000
0183 0129 33.834 0.000
0.051 -0.088 33.949 0.000
10 -0.048 -0.217 34.054 0.000
11 -0.069 -0.168 34.287 0.000
12 -0.163 -0.122 35.675 0.000
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Correlogram of LREXP

Date: 03/14/19 Time: 14:17
Sample: 1990 2016
Included obsemvations: 27

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0825 0825 20508 0.000
0.640 -0127 33.356 0.000
0572 0258 44029 0000
0506 -0.077 52754 0.000
0433 0043 59434 0000
0.367 -0.041 64.447 0.000
0259 -0170 67.077 0.000
0134 -0113 67.818 0.000
0.035 -0.0891 67.871 0.000
10 -0.062 -0129 63.0483 0.000
11 -0.153 -0.067 69.195 0.000
12 -0.203 0.013 71.352 0.000

O

]

=T
W00 =~ N e L R

oOom[

- __?UUHUUHH

Correlogram of LRT

Date: 03/14M19 Time: 14:19
Sample: 1980 2016
Included observations: 27

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob

0841 0841 21304 0.000
0.659 -0.165 34913 0.000
0539 0112 44386 0.000
0421 -0.107 50442 0.000
0321 0017 54109 0.000
0263 0.052 56.689 0.000
0175 -0.166 57.887 0.000
0.057 -0.117 58.020 0.000
-0.015 0.044 58030 0.000
-0.069 -0.058 58247 0.000
11 -0109 0.027 58824 0.000
12 -0.137 -0.062 59.797 0.000
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Correlogram of LRGDP

Date: 03/14/19 Time: 14:20
Sample: 1990 2016
Included observations: 27

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.913 0913 25126 0.000
0.817 -0.106 46.019 0.000
0718 -0.065 ©62.821 0.000
0.610 -0.106 75.504 0.000
¥ -0.105 84.264 0.000
0.385 -0.051 89.800 0.000
0.277 -0.062 92815 0.000
0.170 -0.082 94.001 0.000
0.065 -0.071 94.186 0.000
10 -0.036 -0.085 94.246 0.000
11 -0.131 -0.063 95.085 0.000
12 -0.223 -0.099 97.685 0.000
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il (k=1,2,3) wlymd) ol oo gl bl OF @l LLEYY Jlas IV e o

e ile) @ il LSl (K=1,..0,4) Slozdl) ol ey ((LCPI) ezl el 350 0z)ls)
(k=1,...,5) Slsmdl Jrl o9 (LRT) gl wlslY az)le o) (LREER) add) Jledll 5l
FW wpleds (LREXP) adid) talall olidd) waled) ghode ISy (UEM) dlladl Joms Al
Bgins Syt Lo 2R JIE o)l w5 BTl ) e Lsme Ll ((LRGDP) i) Jlayl J
Sgmd)l T o 2l SMalal) o OF L3 o (M) 2231 AS1 o6 Jaas 3l 1ae (005
sda ATy (905 sme st e W J2 51 w5 BTl Gaal) Lgms g5l (K=1,...,12)

L DL Y s odlell 4l agall LY Ljung-BoX asbes| oled s i)

{(LCPI) ezl jlanl 550 ales) alld Ljung-Box asle~| -

T

P2 Nl
_"‘k =27(27 + 2)2 - < - = 47.919 > Y{o.05:15) = 21.02
k=1

K
Q" =T(T +2)

(UEM) @la)l Jase ikl Ljung-Box agla| -

T

Pk _ § Pk _ 2 _

K
Q*=T(T +2)
(M) gl S 6 Jaws aluded Ljung-Box asle>| -

12

A2

=27(27 + Z)Z 27pf - = 5.6819 < ){o05,12) = 21.02
k=1

K 52
. k
0 —T(T+2);T_k

((LREER) _aid! Judl Cpall aw ozléd) alld Ljung-Box asla~|

12

A2

- =27(27 + 2)2 27pf - = 35.675 > X{p05,1) = 21.02
k=1

A2
Pk

K
0" = T(T + Z)ZT
k=1

{(LREXP) 24t walall ©laidl oz)ley) alld Ljung-Box asla~) -

12

A2

- =27(27 + 2)2 27pf - = 71352 > X{y g512) = 21.02
k=1

~2
Pk

K
0" = T(T + Z)ZT
k=1
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@‘;“ J..e.ﬂ\

K
Q" =T(T +2)

K
Q" =T(T +2)

T

p

2 12
kK Pk
_k—27(27+2)k2127_k

(LRT) aadd! dypall sy ey aludd Ljung-Box asle~| -

=59.797 > x%0512) = 21.02

:(LRGDP) _iad! oyl J& sl azjled dlld Ljung-Box asle>] -

T—k

~2
Pk

12 ﬁz
_ k
=27(27 + 2) 1;27 —

= 97.685 > % 05:12) = 21.02

Aol o (B2 WS 54 i Al 2ol 25l Y ) Bl QF Slilax| o &)lis

SMlas o OF 5 el B j2b5 Wb ades (QF > X512y = 21.02) OF 4£ dpusd)

LCPI, UEM, LREER, LREXP, LRT,) b3l o iy il sl 3l LLpY

Syl Lis Bires g (M) 2aidl A o Jaes 2k Wl gl wis 330 12 (LRGDP

'L}‘"U‘ )Uﬁ'?\ Meles :\.’“}Ju )\.fb'—\ [Eowe 3—5%

dlyldl 4B fodd (ADF) jlalt Jgd— So5 s : ot

U ol wad & e CEviews" by plasasl ADF e o) bl puis ¢

Sl Al (3 e bl Guuldll an s ) "SChwarz" jlas oo Bkl 47 2y 2wl

(7-1 3 sl ohaaall 2Ll il e ¢ S3) (1.4) ot 3 b Yl s mosig (3pina

i) 43 LSl ADF L) s 1(1.4) Jgus!

IV G e jLes ) Ssndl e jLasY) oLl
)20
e Seded | 2zipad | T zbeudl | 3 odead | 2230ad | T 2300 el
155 | -190 | -1.951 | -8.55
) (-3.60) | (-2.98) | (-1.955) | (-3.62) ) ) LCPI
» 2313 | -3.06* | -3.02** | -2.79
&) (-3.60) | (-2.98) | (-1.95) | (-3.61) ) ) UEM
-5.82%% | 590 | _5.96** [ _4.48
I(1) _ _ M
(-3.61) | (-2.99) | (-1.95) | (-3.60)
451 -6.14
) (-3.67) ) ) (-3.59) ) ) LREER
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A wdladY st 6T Al Ludd) Cluled! o Bl Lddes sy &\ Jeadl
1) -5.38%* | _530%* | _4.90** | -2.61 . . L REXP
(-3.61) | (-2.99) | (-1.95) | (-3.59)
) -4.56%* | -5.95%* . -2.62 ) ) LRT
(-3.61) | (-2.98) (-3.59)
1) -3.50 | -3.60* i -2.67 . . | RGDP
(-3.60) | (-2.98) (-3.62)
05 Bygine (S5ms i B ) o) 1()
05 Gygins Syt i (3 o 29ms) ool 023 2 7
P01 dyginn (Sms s (3 o 25ms) potell B2 ) 77

(W sl) "Eviews 10" by ol e lazsl (Il slas] o 2 ksl

Y s s Ol L (1.4 ISall) susgll Jdor jlas) dzgis gt ADF L s)>) day

) bl G il 18 Sl ot aad G Y Sl Bgae ek il bl

Bz Bits ool Lgin A T ad LoV Bl ol g el dis LSl o Azl ps

Bt Lol ol aleyd (M) il S 56 Juse (UEM) 8lad) Juase e G0

o &l ((LRGDP)Jlay) J&1 st xylesls (LRT) auidd! ol wlsl, ¥ wuyles) ((LREXP
: s T (=

wlesdy (LCPI) clendl jlant a5 valesh annidl Wl (1) oY1 ) o alolSan oSl o

Bl sda o aSW Say (oY G ) a3 i o (LREER) add) Jud) all en

i)l Ol s (3 aols ADF sl o 681 pam 0V PP jLast (U 5o b JYs o

Ayl 43 Sl (PP) 03 rkd ] 1100

(2.4) JpH 3 ol Sl Jo Jsad ¢ "EVIEWS' il plisial PP jLasl o] ds

Ayl A3 LSS PP et il 2(2.4) Jguld!

g sV G e jLesY) Sl e LasY) oLl

)20

’ Seded | 2zipad | T zbpudl | 3 odead | 23sad | T 2300 Jdlds

0 423" | 5 17

© ) ) ) (-3.59) | (-2.98) ) LCPI

» 2315 | -3.04* | -3.01** | -2.05

* (-3.60) | (-2.98) | (-1.95) | (-3.59) ) ) UEM
~16.8"* | _13.6* | -11.2** | _5.65

1(1) _ _ M
(-3.60) | (-2.98) | (-1.95) | (-3.59)
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JS\J’},-\ &3 &oLa3Y) 3y9.1 )\ﬂj AW g Gudd) Slubed! Gy BNl Ldles dlyd e\)\ J..a.ﬂ\

) 22 4m | 22 0% | 108" [ _6.14 ] ] | REER
(-3.60) | -2.98 | (-1.95) | (-3.59)

) 5.46" | 5610 | _4.90" [ _2.61 ] ) | REXP
(-3.60) | (-2.98) | (-1.95) | (-3.59)

) -8.70 | -6.51" [ 262 ] ] R
(-3.60) | (-2.98) (-3.59)

" 347 | 357 ] -3.27 ] ] | RGDP
(-3.60) | (-2.98) (-3.59)

%05 ygimn (Stmn Lis G A 2edl 2(1)

%5 gime (Sytms Lo (5mg jdor o) pdall Lo 3 23 e

kek

%1 Lgixs (Sotams s (EJ}) ).&}: )}2}) r.b.“ Ao b Jfa.;) ¥

(e LiT) "EViews 10" by ol e lazsl (Il slas] e gl

e b auhld) a3 ) ayLaey ADF jles) il cdsly 8 PP Ll wils of Lol
o= (LREER) add! Jlill Ol v nlegdy (LCPI) el jlanl jag0 w2leg) shoke
B i W adey (JoVI G elr) day s 25U LT cggnd) e B Lo OF il oo gl
AL Sl VU @ lis wilped s Las Yl 1e
JoSN jla § dblall gl e ) Sl gomdl] 311 UL 368 alusunl 1) Gl
Sl

Gty (Ssmadl e 8t sy Alede Sl OF G dnlydl 48 Aaal Lodlad) dg)) il Gl Ay
JWls LoV B9l elr] day izl 4z Jodldl 2d LT ((LCPI) ellgad) jlanl o5 axjlesh oY)
(gl i pp 8t D) 065 O bas ) il dradd LS ohlas) el mbans ¥ il
ALkl ael) sl Slgmdll U1 JUEY) 2358 mgdd sy Spad) LS LY s AU ods (3
*(ARDL)
Ablalt deyglt e S gzmdl] GV LY 368 389 il Lol HlasY (g ladt Y1 Yol

U (Engle-Granger, 1987) jLast e e o zal) LolSal 2 i) ool Lasy) =5

* Autoregressive Distributed Lag.
! R. Engle; C. Granger, Co-Integration and Error correction: Representation, Estimation, and Testing,
Econometrica, Vol.55, No.2, Mar 1987, USA, pp 251-276.
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Johansen, ) jLsly o(Jimms #Y15 w6 paze) Lok cppane c JolSH) B3 Aul)s Al 3 pasay
ASS oS o Sl JolS) sl s (5B pin) il 5l 3Ll 2l (1988
spmy Ll WS e oS5 dmgin isky 2(Pesaran et al, 2001) o6 Sl s iyl b5 oo
e 51 1(L) 51 1(0) Sl eloun Ayl ik dizaghl L) kS By o ol iy Siin JolSS
ot sgmg e (3 Gl odn Gy S 8 e &l Gl (Y1 s Y 0T bty Legas
B)lie 3adll atel LSl Al (3 Ll jatlait 3h L)l sda maes ST 1(2) 25U 2yl e alalSas
sy O sl sl 3 Sl ) sl Jaw wf ) BLoYL i drall LS st Gl
rdu e Je ARDL(P,Q) 358 s

D(L)Ye = €+ O(L)Xe + Up o eee e o voe e e e e e oo v e s s e e ereene e (29.4)

Ve =€+ Oryiq + oo+ Bpye_p + OoXp + 01X g + -+ Ogxy_g + Up o (30.4)

A gl L i ARDL g3s plisaant 872l LSl L) gy

Uy &3y (UECM il pé Tadl momaas 2358 3 lpraald L0301 Gl Jebl sVl 355 sl @
2358 Sy «(HQ) Jurs 155 (SC) ey (AIC) Jurs S5 o plall deges o i Y
QW K e gl ods 339 UECM
Dl 50y 3y 25 malod) 2358 -

p-1 q1-1 qz-1 qz—1
ALCPI = aq + z B11; ALCPI,_; + z B12i AM,_; + z B13; ALREER;_; + Z [14; ALREXP;_;

i=1 i=0 i=0 =0
qs—1 qs—1 qe—1

+ B1si ALRT,_; + Z B16i ALRGDP,_; + Z B17;i AUEM;_; + @1, LCPI,_;

i=0 i=0 i=0

+@1,M,_; + @,3LREER,_; + ®;,LREXP,_; + ®;sLRT,_; + @,,LRGDP,_,

+ @1 UEM;_g + Usp e oo eoeeee e e (31.4)

1S, Johansen, Statistical analysis of Cointegration Vectors, Jornal of Economic Dynamics and Control, Vol.12,
No.1-2, June-September 1988, Netherlands, pp 231-254.

2 M. Pesaran, R. Smith, Y. Shin, Bounds Testing Approaches to the Analysis of Level Relationships, Journal of
Applied Econometrics, Vol. 16, No. 3, 2001, USA, pp 289-326.

assll )l wlgmall Gl LY 2358 plasaal S 3 ol jlama Y o Bl duls ol e ol (gl dast gl 3
2013 le 12-11 (sslas¥l podly jlazma¥ly Jaid e BLSSly aaladl aylata V) el BT ool Jom Lol 2510 casblall
W3 2yl 3Ll ey skl samgll o ohlasl Jlaazals Jor W) abgb 255160 B LIE (e o Oloss o Calalll e 4

RELRV 190-188 P (8l 2013 34 >0 9 W calasy) (ajlx_!’ ile g;Umf‘W @)f C's\.éj
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) Janey U0y i) el 2358 —

p-1 q.—-1 qx—-1 q3—1
AUEM = a, + Z By1; AUEM,_; + Z Booi AM,_; + Z fy2; ALREER,_; + Z B4i ALREXP,_;
i=1 i=0 i=0 i=0
qs—1 qs—1 qe—1
+ ) BosiALRT,;+ ) foi ALRGDP;+ Y fyi ALCPL_; + 0y, UEM, _;
i=0 i=0 i=0
+ 0,,M,_; + B,3LREER,_; + @,,LREXP,_; + @,sLRT;_; + B,cLRGDP;_,
+ By LCPL_y + Usp woe e e eee e o (32.4)

& s 0y95 LISy 1S wsladV) olpad) e W) (3 add L) U U ey |
Tl Slpite e SN Jam 3 axl) ) Blo) Wle] Se Y et ol by Lde W)
el s sl s ¢ abyll (golasYl bladl a2 e pe (Ll 350 o LS W
(UECM g35edt puis 3 (OLS) 2ol )l wla bl da b Jlonzal  ®
Sy bkl 8 mjsd) ol (F aslax) Wald jles) dlawly bastl 3gail] 2JS0 el jlas)
P Bl sy

_ (SSRR — SSRU)/M
~ SSRU/T —K

sl o T e il Zasedl wladas sae K il 2350l wlidas sus :M
o2ty hdl 2 0B by (ol S oSS spmg pde Jo LV I pidll 253 e
((31.4) Bl 2l -

{Hoi P11 = D12 = 013 = 014 = D15 = B16 = 017, =0
Hi: @11 # D13 # D13 # D14 F D15 #* D16 * 017 # 0
1(32.4) @Yl il -

{Hoi Bpg = B3 = Dp3 = B4 = D5 = D6 = D27 =0
Hi:@pq # Doy # Bz F Doy #F Do5 # Dy # D7 # 0
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<.~ (Pesaran et al, 2001) & o &sstly doastl F aflia] an dpustl F iglax) @)lae ™
ingd Ll 1(0) sl i 3t Slad) 18707 oY1 W) e o i (o > Cpted Sls

LW Slam Y1 LA 06Ky I(1) s gl e il axal o eI ad

ey pdall B s WG Wladd) LV ol Aed e ST gl Foaglas) s <o) -
(I s 55 BY) i) oy Sits WSS 3y BN ) o 40

pdey WL adall Bepp Lot Wb gt o1 adl 2d e BT a5l F agla) 203 w513 —
() o e JSS 359

F OB Cpdgust RENRER S0P PN RN I S o5 gl Foiglas| dad colST13) -
) Gy S LSS BMe s pde o sy Lid e 5l pie (T iz 18 0SS

Lylea¥l Sages Al Jumsg A5 Gudd) cptled! o BNl Sal) eI jlast LG
&L‘ ﬁ?w‘ :\2)5 -\._Qu\ﬁ 1

s "Schwarz" sl sy Job sl dmys jlasb z3sall (lad) (Ol (3 0SS LS T

by 2 Blas (3 pdsiny (bl by gadl) gl Bys st Slialall sas Lania)
sy «(H. Pesaran & B. Pesaran) <k .o =3l oda i Lavas ,3LU "Microfit 5.50"
9 ab S WY s A b cla) 23 sl OF G el Ll G sl
i) "Ramsey” LY Wy w3peil Dl JSad ausle pudd i oS3 ARDL(1,0,0,0,0,0,2)
o Gimly "SChwarz" oleghelt el Uidy Lendiasl o ighl 3Ll ) JUsYI )3 (8 43, =l
osldh) clla) 38 il OF , 5 OF ) cased) Ol V) IS e WL (SLo il e Lagls
Ao wiylesl samly (2 b) B &'y <39 (AARDL(1,0,0,2,0,0,0) s» (aewldt JSTadl (ol e
Ay Olall B b (6l Jomed o2 d e 3 R Bl Sl gy cllgrnd) e
&l (ARDL(2,2,1,2,1,1,0) s» sla] 7348 il OF s s 26 S Wlad) Jaas ol 2500l
i Lesll Bl By g (AL Lol UL w2 lesly Baid) S 8 Jume dllad) Jane e (ST (gt
o it Q) A U ey Raad) aall Sl aalesd adb) Jed) Opall e
o e (S 7368 20 Lol Ol oY1 lSaly ccllandd el 550 waplesl) b (T fmns ps
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:diadl JolSl ety UECM (r3gé puis 2

deg Ll (: 9 UECM ss}--’f ol e ARDL L}:-J}A-J S )?'-u‘ iy s A
L2 s gl 3l ey ¢ (A clla ) 6 danyg 59ad) jLasl g 339 Srtee LSS e
W gl e Lagrs ) @81 Ll

ALCPI = ay + B140AREXP; + B141AREXP,_; 4+ ©,,LCPI,_; + ®;,M,_; + 0,3LREER,_;
+ @,,LREXP,_; + ®;5LRT,_; + ®;4,LRGDP,_; + 0,,UEM,_,
PR € 7 %)

AUEM = a4 + [511AUEM;_1 + S220AM; + B221AM;_1 + B230ALREER; + B,4,0ALREXP;
+ 241ALREXP;_; + B50ALRT; + f260ALRGDP; + @,,UEM,_; + @,,M,_4
+ @,3LREER,_; + 0,,LREXP,_; + @,sLRT,_; + ®,cLRGDP,_; + @,,LCPI,_,
F Upp ven e e e e o (35.4)

JB oo dadl el Ll Wslie @ B oaslas] Ol Gerdeedl s aw

Gl o bl i A 3 Of s (5 saslis 80) spall wlall ALk ' (Narayan, 2004)

Jsadly (aprall Slgall Al (3 Lzl S Yo 558" @l sl x5 (Pesaran et al, 2001)
Dgdd) Ll s oy LW

pall JolSll sgudl L) il :(3.4) Joud

A F-Statistic agla Yl 55
B LB St P
S oSS BYe 345 25.743
g & 7 (34.4) w3l
b pezeS Al Jues
Bito JolSS B 347 7.9543 & '
ks 7 (35.4) 5550
1(0) 3oY1 w1 dod 1(1) Y A1 dod o 31 gl
3.864 5.694 %1 syyims sy
2730 4163 %65 syyins i
2277 3.498 %10 ssimr Syt

b e sl dx A i) gl "MICTOFit 5.50" zeoby ol 2 e Basl LIl sle] e 2 ybadd

."Narayan"

! P.K. Narayan, Reformulating Critical Values for the Bounds F-statistics Approach to Cointegration: An
Application to the Tourism Demand Model for Fiji, Discussion Papers, No. 02/04, Department of Economics,
Monash University, Australia, January 2004, p 01-32.
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Breusch-Godfrey Serial Correlation LM Test 0.1889 [0.664] 0.1066 [0.749]
Ramsey's RESET test 1.0050 [0.316] 0.5863 [0.457]
Normality Test : Jarque-Bera 0.5309 [0.767] -
Heteroskedasticity Test* 0.8183 [0.366] 0.7783 [0.387]

b naS el Juns 7348
Breusch-Godfrey Serial Correlation LM Test 2.2935 [0.130] 0.8080 [0.395]
Ramsey's RESET test 1.5345 [0.215] 0.5231 [0.490]
Normality Test : Jarque-Bera 0.5889 [0.745] -
Heteroskedasticity Test* 1.4529 [0. 228] 1.4191 [0.246]
* Based on the regression of squared residuals on squared fitted values.
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! R. Brown, J. Durbin, J. Evans, Techniques for Testing the Constancy of Regression Relationships over Time
Journal of the Royal Statistical Society. Series B (Methodological) Vol. 37, No. 2,1975, UK, pp 149-192.
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LCPIt = Qo + Z aqi LCPIt_L' + Z Ay Mt—i + Z sz LREERt_i + Z [29%] LREXPt_i + Z Asi LRTt_i
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VAR Lag Order Selection Criteria
Endogenous variables: LCPI M LREER LREXP LRT LRGDP UEM
Sample: 1990 2016

Lag LogL LR FPE AIC sc HQ
0 -55.44676 NA 3.49e-07  4.995741  5.337026  5.090399
1 139.7045  265.4058* 3.43e-12  -6.696362 -3.966080* -5.939098
2 212.3052  58.08058  1.63e-12* -8.584420* -3.465141 -7.164549*

* indicates lag order selected by the criterion
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Toda-Yamamoto &esere 3oy duend Sl 515 :(9.4) Jgor!

JLA Ll Jleyr | Wald jlest astas i) ol sl ) )
LCPI «+ M 0.2368 2.8814 M
LCPI « LREER 0.0850 4.9299 LREER
LCPI « LREXP 0.0179 8.0411 LREXP
LCPI « LRT 0.4163 1.7526 LRT LCPI
LCPI <+ LRGDP 0.4907 1.4238 LRGDP
LCPI <+ UEM 0.9684 0.0642 UEM
LCPI « ALL 0.0005 34.627 O e
UEM «+ M 0.9682 0.0646 M
UEM < LREER 0.4069 1.7984 LREER
UEM < LREXP 0.3612 2.0366 LREXP
UEM < LRT 0.7572 0.5563 LRT UEM
UEM « LRGDP 0.2385 2.8670 LRGDP
UEM « LCPI 0.1344 4.0131 LCPI
UEM « ALL 0.0004 35.334 izl o) e
M « LCPI 0.0162 8.2493 LCPI M
M < UEM 0.0407 6.4019 UEM
LREER « LCPI 0.4483 1.6046 LCPI | REER
LREER <+ UEM 0.4159 1.7544 UEM
LREXP « LCPI 0.6029 1.0120 LCPI LREXP
LREXP <+ UEM 0.4844 1.4496 UEM
LRT « LCPI 0.5436 1.2190 LCPI LRT
LRT « UEM 0.5574 1.1687 UEM
LRGDP « LCPI 0.1523 3.7642 LCPI LRGDP
LRGDP < UEM 0.0981 4.6428 UEM
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1 C.A. Sims, Macroeconomics and Reality, Econometrica, Vol. 48, No. 1, Jan 1980, USA, pp 1-48.
2 C. Lack, C. Lenz, A Program for the Identification of Structural VAR-Models, 2001, p 01, Available at:
https://pdfs.semanticscholar.org/3954/71508a4d2e3fedf1f3a78cal5b11820916df. pdf
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Q(Ub_:.“ Ol prie Ak
iy Luadl el (Random Discretionary Shocks) adlseall 4,06 olao)l =
oo Rl S e VS 2SSy Sl Sl ol e 340 oltas bl S gl

e Al 3l IM e Aegadd) DY e S T ol Bale] e (3 ) SO
DR ERY

a3Las¥l pglall o3l e ((2003-2011) sl 31alt slasVi e (St.louis) alstas oo wo :aJlly i) Slalod) £3U L) (sden oo !
66 o 30 2012 22 3, (8 ) syl
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su35 Y BT (ol ((Atheoretic restrictions) aslsas 358 lss VAR z35¢ (3 Slkall sums
S OIS S e sl By 598 2id VAR 23U 8 o sl Bl gl s
ol A el Sla=Y) il 1ds Laiys (Cholesky decomposition) Cholesky vz
Y s ) OF (] ol g colpinedd domadl Cl ool e 2094l 553 s Aase p
sxnell B leally JoY1 pinall Comngd ) sl Wl oy 20l 2o W Sledall V) oty
bl o 055 e (Lower triangular) i e sl e S 1 (] jlags iy 1)
Cholseky 35 = Zt pwi (Slsize 3 pr 05K 358) oLl plladl (3 Yo ciho )l i) G
L(adsils) dag V) e lodall emte e Wi
e1=wi
e2=Z1e1+wz
e3=zie1+ Z2€2+ws3
Biayy b (i plladl Ciyad axid 43 [(3%-3)/2=3] Cholesky s s odel JUbl 3
o clptiall o Lnly L5 oy 100 U5 oy ol i 45 [(N2)/2] o sy le
Sl cm LY OIS Lege lpadl i Ll 060 Y L hanal) g (D) 35y 5G] Sls
By ke Wylas) o VAR #2356 (3 el olpadl 0Y L AUis Y1 055 Y ssle SO dlaise
Wl ot 0 2g,l) (il 2l asle VAR @8 055 0F (86 wing g Sles Lnad Lo
Al Leo
i psi VAR #3983 pledl= ol dsinl Cholesky s o wleda)l 02 4o
Balie Ol cad 5 LoV ol 3 olad O ok G dime Wik ol
S5 paisdl sl ol Sl OF s Gl aey a3y 3331 oladl (3 (Contemporaneous)

21?0, J;-E & U.Q cﬁjl\ s 1l 3 ool P

! D. McCoy, How useful is Structural VAR Analysis for Irish economics?, Central Bank of Ireland, Technical
Paper 2/RT/97, April 1997, Ireland, p 05.

2 K. Arin, F. Koray, Are some taxes different than others? An empirical investigation of the effects of tax policy
in Canada, Empirical Economics, Vol 31, No 1, 2006, Austria, p 186.
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bl e ain ¥ azd s A OF Ll e sl e dasll Cholesky pewis 2,0

J(Sims, 1986) wlelus o SVAR apmgs sk 1] ohblis¥) ode ool 13y .2sLasyl
oA slasYl gl il 0 P(Bernanke, 1986) 5 (Blanchard & Watson, 1986)
s3baza) U BLoYLy ((Ut) Gl V) 3dSCbl L) oY) 3lazu () 3)50) Sloll a3 3 e 543
(b)) n i) Olea) ikl ) [Sa e LUkl (59,20 o aenled oLl oY) (IKs
alasYl g bl e Bl duale 2Ja 358 2,4 8ISA ladall jui SVAR aoegie 0B LUy
Shapiro &) sss Lo My adge BT U e Sletall sda 0F 3 bl 3 343 Wajlael S
wlaa of 5 SVAR J it 6 caws J) °(Blanchard & Ouah, 1989) , *(Watson, 1988

O 28 oS3 atd o)l O 15 ab b i) OF gm0 e et b U

7 du el SVAR 35 S

(o B ong WAL el Y 1 0y ¢ KA clas V) SMales Bgiae J1E B o
ol yglns o)l s olis 0S5y clpadll G 251 Bl (NXN) Aad) 15 gian 1A
O3] ) ISl (3 Wi e ple I8y Gl g (i1, p) 24T oblall 5has AT

il ey A giall Oglis 3 (45.4) B b o pa (A

p
Y, =A'n* + Z AT'AYY,_; + A 'Be, ... ... (46.4)

=1

1 C.A. Sims, Are Forecasting Models Usable for Policy Analysis?, Federal Reserve Bank of Minneapolis,
Quarterly Review (Winter 1986), USA, pp 2-16.

2 0.J. Blanchard, M.W. Watson, Are Business Cycles All Alike?, in R. Gordon (ed) The American Business Cycle:
Continuity and Change, University of Chicago Press, 1986, USA, pp 123-156.

% B.S. Bernanke, Alternative Explanations of the Money-Income Correlation, Carnegie-Rochester Conference
Series on Public Policy, Vol 25, No 1, 1986 USA, pp 49-100.

4 M.D. Shapiro, M.W. Watson, Sources of Business Cycle Fluctuations, NBER Macroeconomics Annual 1988,
Vol 3, USA, pp 111-148.

> 0.J. Blanchard, D.Quah, The Dynamic Effects of Aggregate Demand and Supply Disturbances, American
Economic Review, American Economic Association, vol 79, No 4, September 1989, USA, pp 655-673.

6 D. McCoy, Op Cit, p 06.

" B. Pfaff, Analysis of Integrated and Cointegrated Time Series with R, Springer, NY, USA, 2008, p 43.
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14

Vi =m+ ZAth_i + U e (A7)
i=1

gie o1 Y] ISKa 2348 58 SVAR 398 Of oo o2 e ol L3 (47.4) B30 I3 s

Shafl (Se LS By A tgiall s 255 BLo) Y xSy VAR(D) pased Jpsdl (S2d) e

Bgian Soil ) BLEYL (Up = AT Bey) B IS 0 SVAR £358 (e Jisd) K201 Sl
Xy =ATBBATY) s e il L L)

Aaslll Bl Jlgs plisia) b e Ldniy Slaball Lusd SVAR £546 slisal S
LBy A ispiall s 558 25 D o0 *(FEVD) s s s 2 /5 *(IRA)
(U = Pey) o &l (PEATB) o (JlasY) Bgias P 23siiall o

Ldd Si B VAR CJ}«J Jjbzl\ JQJ\ JIRe:d Jj SJJG:'SO.EJ SVAR CJ}C JIRv:y u’;‘s
Sl BT s Jold Ly o 32 e 3 P JlsY) @sias S5 gk oo 1S4 oldall
Sl S gl spdl) g (3 datminy (lpkte A Lir3sd ey S AWy B0 Gl

ALl Sl @ JoW alall (3 aslasl ol bl e 33LasY)

s 2 il BSU Sl G e Laals ] ol Ol OF ad saall s
Basdly (2Ll Ol Redine Jp> 3 Wl aeldl T Lum' clils g *(Perotti, 2004)
RS halaYly (A SH BLYI ¢ et i oA a3yl 3 ol e ((OECD)
035 Ty o) omimy ¢ VI B Sy ezl Jdae U] 0| ¢ gdd) el ) Wl it
oo WSE B gyl BslasV) oladl e oY) A ng eadd Sl eds 0B 3(2010
AW aeled) ol 2Kl ol

* Impulse response analysis.

** Forecast error variance decomposition.

! B. Pfaff, VAR, SVAR and SVEC Models: Implementation Within R Package vars, Journal of Statistical
Software, Vol 27, Issue 4, USA, p 04.

2 R. Perotti, Estimating the Effects of Fiscal Policy in OECD Countries, IGIER Working Paper No. 276, Centre
for Economic Policy Research (CEPR), December 2004, UK, pp 1-60.

3LV gl skt el Ay 1 (3 A Aeldl letad 1S 2slaBYl BT ()5S dat G hat Ol o e o) et 3

.8 P s 2010 QJT 536 ‘4.3) J»_o 3,
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Y o daznin Wl e ((Perotti, 2004) Lasaze) gl olpadl i e Ly i L35k dazay
oo Vb Bl dnlud) s nuad) Al o6 Jamey ciad) 20K Y e Yo dddd a2l
Jang i Jadll Gpall e oY1 Glang (p 2T cppize BLo|L Jo dotmy ST oY1 0L ann
P S e (Wi 055 0F (o) s ) Sl plas 06 adey (e
Y; = [Am; Alreer; Alrt, Alrexp, lcpi, Auem, Alrgdp,]’
AW S e VAR z3sed W13 alag M) 1 255l Slodl slas 055 1Ly

_ [,,m . lreer , Irt . lrexp _ lcpi  yem . lrgdp]’
Ug = [ut Ug Up = U, U Ut U ]

Ladwi a bl e (Perroti, 2004) tazsl JUsY) sivae oSlas 1ad ol o

¢((P=A"B) :0b il Loepol LSy (Auy = Bey W) =) e (u, = Pey) sl als” =
3G capsledYl YV an e slaeWL By A (pdsinad kil o olall pe o @
15 Ll 0 dandll ds b puaial) s O Bed) ks s 3 2V 3 S5 Y Gl a1 0T kol
(35Lam) 298) Olij paial) 3ad sllas) oY anld ot w230 392y Lol
(g 503) T i Willasy 3 ladll ol s ®
O Ly coabasyl bladl i #35¢ Jtad Cud g LU s 23U SVAR 31 e
(b Z3gadl o Bal) V) a2 b ot BRAH e ST Y Ladoy ekl Slashes
o SVAR 358 0 el JSKn 358 &l s ( JSKn old S 5Ll 2358 S e gda May
2l ) el il 1 el oSy 68 25T o ¥olas 348

Cﬁ}d\ ﬁ.\.ﬁj }}:ﬂ\ A.;.Lﬁ :GL”J\ s.f.Uel\
136a)) Wy Yo

«(Perotti, 2004) iwlys Wl e &) 2L Sl wldlly Bl ol bdl S

9 0P 053 Gew ez (Lﬁ)}g-ﬁ: Ao (S (hast Olje (et (..?-}5\ e !
2. Gottschalk, Monetary policy and the German Unemployment Problem in Macroeconomic Models: Theory and
Evedence, Springer, Berlin, Germany, 2005, p 271.
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“(Boiciuca, 2015) (Haug et al, 2013) %(Vinayagathasan, 2013) «!(Unal, 2015)
($)5) 5 (2010 092Ty 0o8) Bulys I8 e oA slasV) dle sy g wlaldl d) slayl
A Sl ks & O(2014
U 3 s Bakay Loy S 2 S (3 i ) olpadl OF V1 alslalt (3 o pis
(ol 5t W s sl 2 W ((uad) el a) 2asd
3ISer Bk sy 055 i Jladll Gl e (3 adgdl e Sladl OF 2 Wbl o
() o) 0s) s il (3
6 Ol Wt S8 Akl iyl Y 3 aadal) i lpad) OF e ) Aol Jus m
i) dy )l LY (3 S Ledog ¢ AEL Y] ) U (3 dabss
i IR e 05 0T S8 id | el Saad) (3 andgll p Olpadl O dmpl ) Alslall (s ®
Bl S G WS Bata) 35T Blral U] Blo) ( add) QeSS U G ddss
¢iaddl Lol sl 3 AlSs dedoy il
Balal) Slaidly add) Q) S U @ aadsll e o) (S ol e ansld dslll Jus
Ssme Jo S el gt & 8lS0n dadoy BaA Rl Y1 U] BLYL daad
LT Ll 05 Mo il 22 el W gy Kty et
oladdly add) Jlayl J&) Uy L Sl el Jaws OF (ois ciwslud) dslacd) adl, ®
calla)l Jdas 3 Sm ety eI (S sty Buiid] iy 2l sy U BLo| igiad) dalell
Syimny W) Jume iidd! dy )l @hslpYy adadl wald) oliadl Of anlldl sl prs ®

G e e s g aadl eyl Bl @ 2l aeis U] Bla) Y

1 U. Unal, The Unemployment Effects of Fiscal Policy in Netherlands, MPRA Paper 81433, University Library of
Munich, Germany, 2015, pp 1-16.

2 T. Vinayagathasan, Monetary Policy and the Real Economy: A Structural VAR Approach for Sri Lanka, GRIPS
Discusuion Paper 13-13, National Graduate Institute for Policy Studies (GRIPS), July 2013, Japan, pp 1-33.

3 A. Haug, T. Jedrzejowicz, A. Sznajderska, Combining Monetary and Fiscal Policy in an SVAR for a Small Open
Economy, Economics Discussion Papers No. 1313, October 2013, New Zealand, pp 1-39.

4 1. Boiciuca, The effects of fiscal policy shocks in Romania. A SVAR Approach, Procedia Economics and
Finance, Vol. 32, 2015, Netherlands, pp 1131-1139.

U e 2012-1970 SVAR A saadll 311 ladV) olganse T3 Jlmzal Bl Al 1 I 3 ol s (2 (68 Al e >

.95-83 o2 L}ﬂ}%—’ 2014 14 sa
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P 3saill by 5008l oda amy S

(ut =e*
uéreer — egreer
Irt _ . lrgdp_lrgdp Irt
U " =0y U + e;
lrexp _ _rgdp_rgdp Irt Irt lrexp
LU = Aprexplly T Birexpet T €
lepi _ _lrexp_ lrexp Irt . Irt lrgdp_ lrgdp lepi
U = Qe Uy T Aepille T Qg U T T e
uem _ lrexp_ lrexp rt .. lrt lrgdp_ lrgdp lepi _ lepi uem
Ug = Oyem U + AuemUt + Quem Ut + AyemUe + et
lrgdp __ _lrexp lrexp Irt Irt lepi lepi uem ..uem lrgdp
Uz - alrgdput + alrgdput + alrgdput + alrgdput + €
AU Sl Je By A pabsieall LSS5 aley
um utl:reer u%rt uirex?? uiCPi uvem uirgdp
1 0 0 0 0 0 0
0 1 0 0 0 0 0
_Tgdp
00 1 0 0 0 a s
— lrgd
A= 1o 0 o0 1 0 0 a, "
_ It _rexp _Jrgdp
00 Alcpi alcpi 1 0 alcpi
It _lrexp _lepi __rgdp
O 0 Quem uem auem 1 uem
_r _Jrexp  ___lcpi _uem
0 0 —Qugap ~Xggy ~Urgapy ~Argdp 1

em etlreer egrt eérexl’ eécl’i elem eirgdp
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/ 0 1 0 0 0 0 0\
|0 O 1 0 0 0 0|
B= | Irt |
I 0 0 ﬁ lrexp 1 0 0 0 |
0 O 0 0 1 0 0
0 0 0 0 0 1 0
0 0 0 0 0 0 1

VAR g3 pdd L6
Banel) oSl plasizaly coboshall julal Wby aenld) W) Gy oy 205 300l o5 13
b 2 Slglall ol moa i VAR 300 ) 5 Wl s 07 (10.4) Jgud) o (25

(p=2)
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(322l Sl plaszal) VAR z3sad Jilt j Wl 2 :(10.4) Jgudr!

VAR Lag Order Selection Criteria
Endogenous variables: D(M) D(LREER) D(LRT) D(LREXP) LCPI D(UEM) D(LRGDP)
Sample: 1990 2016

Lag LogL LR FPE AIC sc HQ
0 -4.472735 NA 6.14e-09  0.956061  1.299660  1.047218
1 107.9799  149.9369  3.73e-11  -4.331661 -1.582869  -3.602406
2 211.3550  77.53127* 1.52e-12* -8.862913* -3.708927* -7.495559*

* indicates lag order selected by the criterion

"Eviews10" zoby ol yiaabl
~‘*-::’.)‘J-s-:-"\ B &3945\ Jl J’C VAR (2) CJ)—C Jgu\.s.?j }\;—U‘ d>y> .Li.J&»- e
VAR 35 &l izal 1(9.4) JSKJI

Inverse Roots of AR Characteristic Polynomial
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"Eviews10" zoby ol el

< slie ol o c)‘j:&wy\ Jﬂjj& 324 VAR (2) al C.S}A;J\ ol (94) M\ ) S Bl

G&M oo g sl Je els iy as gl 51 51y w5 T (6T el o BT sgudl 8™
b ol ey el ) oy @l LU Y

"EViews10" zoby e slaeVis By A (nbsiall puid ams m3sad) Byl oo S

: QWS el oS
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10 0 0 0 0 0
/0 1 0 0 0 0 0 \
[0 o 1 0 0 0 —91.38 |
A=|o o 0 1 0 0 735.88 |
lo 0 98957 —1685 1 0 —53.85 |
\0 0 5.1740 4.6606 —10.812 1 40.862/
0 0 4.0037 23087 —41.009 0.1785 1
10 0 0 0 0 0
/0 1 0 0 0 0 0\
[0 0 1 0 0 0 O]
B=|o o -789% 1 0 0 0]
lo o 0 010 0|
\0 0 0 0 0 1 0/
0 0 0 0 0 0 1
L AWS (P=ATB) @Yl ot I P JUsY) @size 055G adey
10 0 0 0 0 0
/0 1 0 0 0 0 0 \
[0 0 00140 0.1161 0.0069 —0.00003 0.00017 |
A=10 0 00430 0.0648 —0.0556  0.00025 —0.0014 |
0 0 0.0044 0.0113 —0.0015  0.00457 —0.0256
0 0 02160 —0.831 020344  1.04847 —0.2714
0 0 —0.010 0.0012 0.00007 —0.0000003 —0.000001

(SIRF) b1 dmdult Glomewt Jgs &It Cllall

wﬂsg&uwwﬁs&;uwuu@ﬂwaﬁww@\@wa,,\awyw\jzc.w"
)l gls Sl Ady Slaks OF 21l me 590l Slpaze ks
S Dl bl plas U] (45.4) B Lsd I e ol SET e Jsadl Se
.~ (SVMA)

[A — A*(L)]Y; = Be,
=Y, =[A—-A"(L)] 1Be; ............484)

D=[A-AD]" e

Yt = Doet + Dlet_l + -4 Dset_s

(00
Y, = z Dgt_ s woviir e e e e s . (49.4)
5=0

el o BV Y S s

! R. KAMATI, Monetary Policy Transmission Mechanism and Interest Rate Spreads, Doctorat Thesis in
Philosophy, University of Glasgow, Scotland, November 2014, p 77.
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gkl (3 dlg (Sylae OLE) IS G gl S sug Dy Bsiael | ssenlls | Ciall OV | ks
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2y i) eldl Gloda) Sl S ige tlezad :(10.4) S0

Accumulated Response to Structural VAR Innovations

Accumulated Response of LCPI to Shock1 Accumulated Response of LCPI to Shock2 Accumulated Response of LCPI to Shock3
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2R, KAMATI, Op cit, p 77-78.
(9 &) & e Sledal) 5,4 NSRS *
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Accumulated Response to Structural VAR Innovations
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Augmented Dickey-Fuller Unit Root Test on LCPI

Mull Hypothesis: LCPIl has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 3 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.554804 0.0000
Test critical values: 1% level -4.416345
5% level -2.622033
10% level -3.248592
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LCFPI)
Method: Least Squares
Date: 03/14/19 Time: 17:27
Sample (adjusted): 1994 2016
Included observations: 23 after adjustments
‘Variable Coefficient Std. Error t-Statistic Prob.
LCPI(-1) -0.333565 0.038992  -8.554804 0.0000
D(LCPI-1)) 0471915 0.110466 4272051 0.0005
D(LCPI-2)) -0.186086 0120611  -1.542867 01413
D(LCPI-3)) 0.203723 0.096006 2121971 0.0488
C 1.270155 0.148799 8.536023 0.0000
@TREMND(™19907) 0.014087 0.001825 7717091 0.0000
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Augmented Dickey-Fuller Unit Root Test on D{LCPI)

Null Hypothesis: D{LCPI) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

Augmented Dickey-Fuller Unit Root Test on D{LCPI)

Mull Hypothesis: D(LCPI) has a unit roat
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.* t-Statistic  Prob.*
Augmented Dickey-Fuller test statistic 1952337  0.7828  aygmented Dickey-Fuller test statistic 1908395 0.3233
Testcritical values: 1% level -4.374307 Test critical values: 1% level 3724070
5% level -3.603202 5% level -2.986225
10% level -3.233054 10% level -2.632604
*MacKinnon (1396) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Degpendenwariab‘;e: D(LCPI,2) g Augmented Dickey-Fuller Test Equation
Method: Least Squares Dependent Variable: D(LCPI2)
Date: 031419 Time: 17:34 Method: Least Squares
Sample (adjusted): 1992 2016 Date: 031419 Time: 17:35
Included observations: 25 after adjustments Sample (adjusted). 1982 2016
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(LCPI(-1)) -0.209943 0135246  -1.552337 0.1348
c 0017215 0.032474 0530117 0.6013 D(LCPI-1)) -0.183874 0.096350  -1.908396 0.0689
@TREND("19907) -0.000450 0.001604  -0.280817 0.7815 C 0.008718 0.011551 0.754741 0.4581
Augmented Dickey-Fuller Unit Root Test on D{LCPI)
Mull Hypothesis: D(LCPI) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.851170 0.0504
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.609070
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Phillips-Perron Unit Root Test on LCPI

Mull Hypothesis: LCPI has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel

Phillips-Perron Unit Root Test on LCPI

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

Adj. t-Stat Prob.*
Phillips-Perron test statistic -4 235335 0.0130
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.001770
HAC corrected variance (Bartlett kernel) 0.003196
Phillips-Perron Test Equation
Dependent Variable: D(LCPI)
Method: Least Squares
Date: 031419 Time: 17:43
Sample (adjusted). 1991 2016
Included observations: 26 after adjustments
Variable Cuoefficient Std. Error t-Statistic Prob.
LCPI-1) -0.198814 0.037344  -5.323822 0.0000
C 0.842909 0.125187 6.733199 0.0000
@TREND("19907) 0.005564 0.002706 2.056342 0.0513

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.177398 0.0003
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906
*MackKinnon (1996) ane-sided p-values.
Residual variance (no correction) 0.002095
HAC corrected variance (Bartlett kernel) 0.004767
Phillips-Perron Test Equation
Dependent Variable: D(LCPI)
Method: Least Squares
Date: 031419 Time: 1744
Sample (adjusted): 1991 2016
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LCPI(-1) -0.129565 0017193  -7.536054 0.0000
c 0.627232 0.072799 8.6160086 0.0000
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Augmented Dickey-Fuller Unit Root Test on UEM

Mull Hypothesis: UEM has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.795608 0.2120
Test critical values: 1% level -4.394309
5% level -3.612199
10% level -3.243079
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DUEM)
Method: Least Squares
Date: 03/14/19 Time: 1756
Sample (adjusted): 1993 2016
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
UEMI-1) -0.226637 0081069 -2.795608 0.0115
D{UEM-1)) 0.238699 0.185115 1.289464 0.2127
D{UEMI-2)) 0.373000 0191584 1.946933 0.0665
C 7.322199 2740480 2 671867 0.0151
@TREND{"19907) -0.220791 0.089143  -2.476822 0.0228
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Augmented Dickey-Fuller Unit Root Test on D{UEM)

Mull Hypothesis: D(UEM) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

Augmented Dickey-Fuller Unit Root Test on D{UEM)

Mull Hypothesis: D{UJEM) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.* -Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.131859 0.1209  augmented Dickey-Fuller test statistic -3.060581 0.0429
Test critical values: 1% level -4.374307 Test critical values: 1% level -3.724070
5% level -3.603202 5% level -2.986225
10% level -3.238054 10% level -2.632604
*Mackinnon (1896) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dlgkey—FullerTest Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D{UEM, 2} D dent Variable: DIUEN.2
Method: Least Squares Ependent variable: (UEM.2)
Date: 03H4/19 Time: 18:00 Method: Least Squares
Sample (adjusted) 1992 2016 Date: 03/1419 Time: 18:01
Included observations: 25 after adjustments Sample (adjusted): 1992 2016
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D{UEM{-1}} -0.618501 0.197487 -3.131859 0.0048
C 0.316402 0.809333 0.390941 0.6996 D{UEM(-1)) -0.575343 0187985  -3.060581 0.0055
@TREND(™18907) -0.041188 0.052734  -0.751051 0.4431 C -0.245486 0367632 -0.667749 0.5109

Augmented Dickey-Fuller Unit Root Test on D{UEM)

Mull Hypothesis: D(UEM) has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.025025 0.0040
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.608070

Syl ks (UEM) Al Jims 2 ld PP LY 3sadl s il 1(3.2) Goelld

Phillips-Perron Unit Root Test on UEM

Mull Hypothesis: UEM has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic)

using Bartlett kernel

Adj. t-Stat Prob.*
FPhillips-Perron test statistic -2.057901 0.5439
Test critical values: 1% level -4.356068
5% level -3.505026
10% level -3.233456
*Mackinnon (1986) one-sided p-values.
Residual variance (no correction) 2.7899925
HAC corrected variance (Bartlett kernel) 5.289040
Fhillips-Perron Test Equation
Dependent Variable: D{UEM)
Method: Least Squares
Date: 031419 Time: 15:04
Sample (adjusted): 1991 2016
Included observations: 26 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
UEM(-1} -0.149971 0.074159 -2.022308 0.0549
C 4.980721 2289912 2175071 0.0402
@TREMND({™9907) -0.181793 0.072397 -2.511052 0.0195
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Phillips-Perron Unit Root Test on D{UEM)

Mull Hypothesis: D{UEM) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel

Phillips-Perron Unit Root Test on D{UEM)

Mull Hypothesis: D(UEM) has a unit root

Exogenous: Constant

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.*

Adj. H5tat Adj.tStat  Prob*
Phillips-Perran test statistic -3.157439 01158 ppjjlips-Perron test statistic -3.048231  0.0440
Test critical values: 1% level -4.374307 Test critical values: 1% level 3724070
5% level -3.603202
10% level 3938054 5% level -2.986225
: 10% level -2.632604
Mackinnon (1996) one-sided p-values. *Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 2932309 i _ _
HAC corrected variance (Bartlett kernel) 3.0322g7 Residualvaniance (na correction) 3013619
HAC corrected variance (Bartlett kernel) 2962154
Phillips-Perron Test Equation
Dependent Variable: D(LUEM,2) Phillips-Perron Test Equation
Method: Least Squares Dependent Variable: D(UEM, 2)
Date: 03M4/19 Time: 18:06 Method: Least Squares
Sample (adjusted): 1992 2016 Date: 0311419 Time: 18:07
Included observations: 25 after adjustments Sample (adjusted): 1992 2016
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Frob.
Wariable Coefficient Std. Error t-Statistic Prob.
D{LEM{-1)} -0.618501 0.197487 -3.131859 0.0048
c 0.316402 0.809333 0.390941 0.6996 D(UEM{-1)) -0.575343 0187985  -3.060581 0.0055
@TREND("19807) -0.041188 0.052734  -0.781051 0.4431 C -0. 245485 0367632 -0.GRT740 05109

Phillips-Perron Unit Root Test on D{UEM)

Mull Hypothesis: D{UEM) has a unit root

Exogenous: Mone

Bandwidth: 2 (Mewey-West autormnatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-3.012789 0.0042

Test critical values: 1% level
5% level
10% level

-2.660720
-1.955020
-1.609070

*MacKinnon (1996) one-sided p-values.

Ssdl die (M) 23d) S 58 Joms 2l ADF e 390l i it 1(1.3) gl

Augmented Dickey-Fuller Unit Root Teston M

Mull Hypothesis: M has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=6)

Augmented Dickey-Fuller test statistic

Test critical values:

1% level
5% level

10% level

t-Statistic Prob.*
-4.488588 0.0078
-4.374307
-3.603202
-3.238054

*Mackinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(M)
Method: Least Squares

Date: 03/14/19 Time: 18:14
Sample (adjusted): 1992 2016
Included observations: 25 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
M(-1) -1.384626 0308477  -4.488588 0.0002
D(M(=1}) 0.344799 0.211996 1.626443 0.1188

cC 31.89381 7.678682 4153553 0.0005
@TREND("19907) -0.723688 0258638  -2.798071 0.0108
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Augmented Dickey-Fuller Unit Root Test on D{M)

Mull Hypothesis: D(M) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=6)

Augmented Dickey-Fuller Unit Root Test on D{M}

Mull Hypothesis: D(M) has a unitroot
Exogenous: Constant
Lag Length: 1 (Automatic- based on SIC, maxlag=6)

tStatistic  Prob” t-Statistic  Prob.”
Augmented Dickey-Fuller test stafistic -5.824867  0.0004  sugmented Dickey-Fuller test statistic -5.908855  0.0001
Test crilical values. 1% level 4394309 Test critical values: 1% level ~3737853
5% level -3.612199 5% lovel > 09173
10% level -3.243079 10% level -2.635542
“MacKinnon (1996) one-sided p-values. *Mackinnon (1996) one-sided p-values.
B et Varabie Dz | auaten Augmented Dickey-Fuller Test Equation
Methad: Least Squa-res ! Dependent Variable: D(M,2)
Date: 03/14M9 Time: 18:15 Method: Least Squares
Sample (adjusted). 1993 2016 Date: 03/14/19 Time: 18:16
Included observations: 24 after adjustments Sample (adjusted) 19932016
Included observations: 24 after adjustments
Variable Coeficient  Std. Eror  tStaistc  Prob. : : —
Variable Coefficient Std. Error t-Statistic Prob.
DM{-1)) -1.944956 0333006 -5.824867  0.0000
DME-1),2) 0426934 0204454 2088166  0.0493 D(M-13) -1926845 0326095 -5.908855  0.0000
c 0026109 4970759 0186311  0.8541 D(M(-1),2) 0418744 0200192  2.091715  0.0483
@TREND('19907)  -0.157958 0310349  -0.508970  0.6163 C -1356847 2104124  -0.644851 05260

Augmented Dickey-Fuller Unit Root Test on D{M)

Mull Hypothesis: D(M) has a unit root
Exogenous: Maone

Lag Length: 1 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.961946 0.0000
Test critical values: 1% level -2 6648563
5% level -1.955681
10% level -1.608793

*MacKinnon (1996) one-sided p-values.
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Phillips-Perron Unit Root Test on M

Mull Hypothesis: M has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 8 (Newey-West automatic) using Barlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.657377 0.0005
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 59.83532
HAC corrected variance (Bartlett kernel) 18.50897
Phillips-Perron Test Equation
Dependent Variable: DM}
Method: Least Squares
Date: 03M14/19 Time: 18:19
Sample (adjusted): 1951 2016
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
M(-1) -1.002848 0205483  -4.880436 0.0001
c 2351379 5.531890 4250588 0.0003
@TREND(™19907) -0.582880 0231034 -2.522919 0.0180
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Phillips-Perron Unit Root Test on D{M)

Mull Hypothesis: D(M} has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 17 (Newey-\West automatic) using Bartlett kernel

Phillips-Perron Unit Root Test on D{M}

Mull Hypothesis: D{M) has a unit root
Exogenous: Constant

Bandwidth: 18 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -16.84329  0.0000  ppjllips-Perron test statistic -13.69986  0.0000
Test critical values: 1% level -4.374307 Test critical values: 1% level 3724070
5% level -3.603202 5% level 3986225
10% level -3.235054 10% level 2 532604
“Mackinnan (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1081776 R R R
. Residual variance {(no correction) 109.5802
HAC corrected variance (Bartiett kemel) B-519719 ' |1ac corrected variance (Barliett kernel) 14.29847
Phillips-Perron Test Equation . .
Dependent Variable: D(M,2) Phillips-Perron Test Equation
Method: Least Squares Dependent Variable: D(M,2)
Date: 02/14/19 Time: 18:21 Method: Least Squares
Sample (adjusted): 1992 2016 Date: 031419 Time: 18:23
Included observations: 25 after adjustments Sample (adjusted): 1992 2016
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefflicient Std. Error t-Statistic Prob.
D{M-13) -1.352612 0197244  -5.857571 0.0000
C 1.351371 4 866325 0.277698 07838 D{M(-1)) -1.338837 0.192487 -6.955449 0.0000
@TREMND(™9907) -0.165656 0.310171 -0.534081 0.59856 Cc -0.961657 2154438 -0.440231 0.6639

Phillips-Perron Unit Root Test on D(M)

Null Hypothesis: D(M) has a unit root
Exogenous: Mane
Bandwidth: 21 (Mewey-West automatic) using Bartlett kernel

Ad. t-Stat Prob.*

Phillips-Perron test statistic

-11.22187 0.0000

Test critical values: 1% level

5% level
10% level

-2.660720
-1.955020
-1.609070

*MacKinnon (1996) one-sided p-values.
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Augmented Dickey-Fuller Unit Root Test on LREER

Mull Hypothesis: LREER has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.®

Augmented Dickey-Fuller test statistic

-6.146502 0.0002

Test critical values: 1% level
5% level
10% level

-4.356068
-3.595026
-3.233456

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D{LREER)
Method: Least Squares

Date: 03/14/M19 Time: 18:28
Sample (adjusted): 1981 2016

Included observations: 26 after adjustments

Variable Coeflicient Std. Error t-Statistic Prob.
LREER(-1} -0.815356 0.132654  -6.146502 0.0000
C 3.985540 0.663941 6.002853 0.0000

@TREMD(™19907) -0.010704

0.003161  -3.386831 0.0025
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Augmented Dickey-Fuller Unit Root Test on D{LREER)

Mull Hypothesis: D{ILREER) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 6 (Automatic - based on SIC, maxlag=6G6)

t-Statistic Frob.*

Augmented Dickey-Fuller test statistic -4 516339 0.0103
Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

*Mackinnon (1998) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LREER, 2}

Method: Least Squares

Date: 031419 Time: 18:32

Sample (adjusted): 1998 2016

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D{LREER(-1}} -2.839279 0.628668 -4.516339 0.0011
D(LREER(-1),2) 1.517482 0.532168 2851511 0.0172
D(LREER(-2),2) 1.345819 0.460505 29224584 0.0152
D(LREER(-3),2) 1.263817 0.295082 3.198791 0.0095
D(LREER(-4),2) 1.132928 0.320782 3.531764 0.0054
D{LREER(-5),2) 0.642659 0.170895 3.760547 0.0037
D(LREER(-6),2) 0.431242 0.129067 3.341233 0.0075
C -0.1502086 0.041740 -3.598651 0.0049
@TREND(™19907) 0.006009 0.001952 3.078576 0.0117
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Phillips-Perron Unit Root Test on LREER

Mull Hypothesis: LREER has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Ad]. +-5tat Frob.®

Phillips-Perron test statistic -5.146502 0.0002
Test critical values: 1% level -4.356068

5% level -3.505026

10% level -3.233456

*MackKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.004974
HAC corrected variance (Bartlett kernel) 0.004974

Phillips-Perron Test Equation

Dependent Variable: D(LREER)

Method: Least Squares

Date: 03/14/19 Time: 18:34

Sample (adjusted). 1991 20156

Included observations: 26 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob

LREER(-1) -0.815356 0132654  -6.146502 0.0000
C 3.985540 0.663941 6.002853 0.0000
@TREND("19907) -0.010704 0.002161  -3.386831 0.0025
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Phillips-Perron Unit Root Test on D{LREER)

Mull Hypothesis: D(LREER) has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 24 (Mewey-West automatic) using Bartlett kernel

Phillips-Perron Unit Root Test on D{LREER)

Mull Hypothesis: D(LREER) has a unit root

Exogenous: Constant

Bandwidth: 24 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prab.*
Ehilips-Feron st statiste——— 2247520 00000 phillips-Perron test statistic -22.00676 __ 0.0001
’ ) Test critical values: 1% level -3.724070
5% level -3.603202
10% level -3.238054 5% level 2986225
) 10% level -2.632604
MackKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.004977 _ _ R
HAC corrected variance (Bartlett kernel) 0.000447 Residualvariance (na correctian) 0.004388
HAC corrected variance (Bartlett kernel) 0.000551
Phillips-Perron Test Equation . .
Dependent Variable: DLREER,2) Phillips-Perron Test Equation
Method: Least Squares Dependent Variable: D(LREER,2)
Date: 03/14/19 Time: 18:36 Method: Least Squares
Sample (adjusted): 1992 2016 Date: 031 4.1:19 Time: 18:38
Included observations: 25 after adjustments Sample (adjusted): 1992 2016
Included observations: 25 after adjustments
Variable Coeflicient Std. Erraor t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D{LREER{-1)} -1.047162 0.129073 -8.112954 0.0000
C -0.018408 0.035294  -0.521601 0.6072 D(LREER(-1)) -1.039095 0.120789 -8.602549 0.0000
@TREMND({™1990%) 0.000464 0.002182 0212751 0.8335 c -0.011664 0.015179 -0.768415 0.4501
Phillips-Perron Unit Root Test on D{LREER)
Mull Hypothesis: DILREER) has a unit root
Exogenous: None
Bandwidth: 13 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -10.83207 0.0000
Test critical values: 1% level -2 660720
5% level -1.955020
10% level -1.609070

*MacKinnon (1996) one-sided p-values.
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Augmented Dickey-Fuller Unit Root Test on LREXP

Mull Hypothesis: LREXP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 616977 02763
Test critical values: 1% level -4.356068
5% lavel -3.595026
10% lavel -3.233456
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DILREXF)
Method: Least Squares
Date: 031419 Time: 18:44
Sample (adjusted): 1991 2016
Included observations: 26 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
LREXP{-1) -0.458693 0175276 -2 616977 0.0154
C 3465193 1.306110 2 653062 0.0142
@TREND{™9907) 0.020661 0.008566 2412098 0.0242
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Augmented Dickey-Fuller Unit Root Test on D{LREXP} Augmented Dickey-Fuller Unit Root Test on D(LREXP)
Mull Hypothesis: D{LREXP) has a unit root Mull Hypothesis: D(LREXP) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=6) Lag Length: 1 (Automatic - based on SIC, maxlag=6)
t-Statistic Prob* t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5380395 00012  aAugmented Dickey-Fuller test statistic -5.301906  0.0003
Test critical values: 1% level -4.384309 Test critical values: 1% |evel 3737853

5% level -3.612189 55 |avel -2 091878

10% level -3.243079 10% level -2.635542

*MacKinnon (1996) one-sided p-values. *MacKinnan (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation ) g .
Dependent Variable: D(LREXP.2) Augmented Dickey-Fuller Test Equation

Hethod: Least Squares Dependent Variable: D(LREXP,2)

. . aa Method: Least Sguares
Date: 0311419 Time: 18:47 uares
Sample (adjusted). 1993 2016 Date: 03/14119 Time: 18:48

Included observations: 24 after adjustments Sample (adjusted). 1993 2018
Included observations: 24 after adjustments

Yariable Coefficient Std. Error t+-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.

D(LREXP(-1)) -1.328671 0246947  -5.380385 0.0000
D{LREXP{-1),2) 0.206202 0.164671 1.252207 0.2249 DILREXP(-1)) -1.324198 0.249758  -5.301906 0.0000
C -0.006156  0.053665 -0114712  0.9093 D(LREXP(-1).2) 0205712 0166564  1.235032  0.2305
[@TREND{™19907) 0.003963 0.003251 1.218908 0.2371 C 0.051058 0.026313 1.940407 0.0659
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Phillips-Perron Unit Root Test on LREXP

Mull Hypothesis: LREXF has a unit root
Expgenous: Constant, Linear Trend
Bandwidth: 0 (WNewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.616977 0.2763
Test critical values: 1% level -4.356068

5% level -3.595026

10% level -3.233456

*MacKinnon (1996) one-sided p-values.

Residual variance (no carrection} 0.014160
HAC corrected variance (Bartlett kernel) 0.014160

Phillips-Perron Test Equation

Dependent Variable: D(LREXF)

Method: Least Squares

Date: 031419 Time: 18:52

Sample (adjusted): 1991 2016

Included observations: 26 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LREXP(-1) -0.458693 0175276  -2.616977 0.0154
c 3.465193 1.306110 2.653062 0.0142

@TREMD("19907) 0.020661 0.008566 2412098 0.0242
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Phillips-Perron Unit Root Test on D{LREXP)

Mull Hypothesis: DILREXP) has a unit root

Exogenous: Constant, Linear Trend

Bandwidth: 3 (Mewey-West automatic) using Bartlett kernel

Phillips-Perron Unit Root Test on D{LREXP)

MNull Hypothesis: D(LREXP) has a unit root
Exogenous: Constant

Bandwidth: 3 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prob*
Phillips-Perron test statistic -5.465448  0.0009  Pnillips-Perron test statistic -65.616808  0.0001
Test critical values: 1% level -4.374307 Test critical values: 1% level -3.724070
5% level -3.603202 5% level 2986225
10% level -3.238054 10% level -2 532604
*Mackinnon (1996) one-sided p-values. *MacKinnan (1996) one-sided p-values.
Residual variance (no correction) 0.018495  pociual variance (no correction) 0.018507
HAG carrected variance (Bartiett kernel) 0.016294  yac corracted variance (Bartlett kernal) 0.016034
Phillips-Perron Test Equation - .
Depandent Variable: D(LREXP,2) Phillips-Perron Test Equation
Method: Least Squares Dependent Variable: D(LREXP 2)
Date: 03/1419 Time: 18:54 Method: Least Squares
Sample (adjusted): 1992 2016 Date: 03/14/19 Time: 18:55
Included observations: 25 after adjustments Sample (adjusted). 19922016
Included observations: 25 after adjustments
Variable Coeflicient Std. Error t-Statistic Frob. - - —
Variable Coefficient Std. Error t-Statistic Prob.
Di{LREXP{-1)) -1.152455 0.212382 -5.426322 0.0000
C 0067068 0063878 1.049929 0.3051 D{LREXP{-1)) -1.153807 0.207500  -5.560510 0.0000
@TREND{™9907) -0.000490 0.004026 -0.121796 0.9042 C 0.060275 0.030467 1.978373 0.0600

Phillips-Perron Unit Root Test on D{LREXP)

Mull Hypothesis: D(LREXP) has a unit root
Exogenous: Mone
Bandwidth: 1 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-FPerron test statistic

-4.908196 0.0000

Test critical values:

1% level -2.660720
5% level -1.855020
10% level -1.609070

*Mackinnon (1996) one-sided p-values.
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Augmented Dickey-Fuller Unit Root Test on LRT

MNull Hypothesis: LRT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

-Statistic Prob.*

Test critical values:

Augmented Dickey-Fuller test statistic -2.628908 0.2715
1% level -4.35G6068
5% level -3.505026
10% level -3.233456

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LRET)

Method: Least Squares
Date: 03M14/19 Time: 18:59

Sample (adjusted): 1991 2016

Included observations: 26 after adjustments

Yariable Coefficient Std. Error +-3tatistic Prab.
LRT(-1) -0.366339 0139350 -2.628908 0.0150
C 2.313086 0.895697 2582443 0.0167

@TREND(™19907)

0.017808 0.005448 3.268794 0.0034
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Augmented Dickey-Fuller Unit Root Test on D(LRT)

Mull Hypothesis: D(LRT) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=6)

Augmented Dickey-Fuller Unit Root Test on D{LRT)

Null Hypothesis: DILRT) has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=6)

totatistic  Proo” tStalisic  Prob*
Augmented Dickey-Fuller test statistic -4 BEBE3T 0.0069
Tegt criticalvaluesy: 1% level 4304300 Augmented Dickey-Fuller test statistic -5.953034 0.0000
5% lavel 3512199 Test critical values: 1% level -3.724070
10% level -3.243079 5% level -2.986225
10% level -2.632604
*Mackinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LRT.2) Augmented Dickey-Fuller Test Equation
Method: Least Squares Dependent Variable: D(LRT,2)
gate. ?3” Zﬁgt le'leégglguam Method: Least Squares
Inimg:dtgblsuesweati}ﬁns 24 after adjustments Date: 03114113 Time: 19:04
) ! Sample (adjusted): 1992 2016
Variable Coeficient  Std Emor  bStatistc  Prop,  Included observations: 25 after adjustments
D(LRT(-1)) 1397583 0200712 -4566637  0.0002 Variable Coefficient  Std Error  t-Statistic Prob.
D(LRT(-1),2) 0.276362 0.183485 1.506182 01477
C -0.015394  0.047231  -0.336517 0.7400 D(LRT{-1)) -1.008883 0.169474 -5953034  0.0000
@TREND(™19907) 0.004798 0.003132 1.531619 01413 c 0.045425 0.020555 2.209968 0.0373
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Phillips-Perron Unit Root Test on LRT

Mull Hypothesis: LRT has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 0 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.628908 0.2715
Test critical values: 1% level -4.356063
5% level -3.595026
10% level -3.233456
*Mackinnon (1896) one-sided p-values.
Residual variance (no correction) 0.008910
HAC corrected variance (Bartlett kernel) 0.008910
Phillips-Perron Test Equation
Dependent Variable: D(LRT)
Method: Least Squares
Date: 02M14/19 Time: 19:05
Sample (adjusted): 1991 2016
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LRT(-1) -0.366339 0.139350  -2.628908 0.0150
C 2313086 0.895697 2582443 0.0167
@TREMND(19907) 0.017808 0.005448 3.268794 0.0034
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Phillips-Perron Unit Root Test on D(LRT)

Mull Hypothesis: D(LRT) has a unitroot
Exogenous: Constant, Linear Trend
Bandwidth: 12 (Mewey-West automatic) using Bartlett kernel

Phillips-Perron Unit Root Test on D{LRT)

Mull Hypothesis: D{LRT) has a unit root
Exogenous: Constant

Bandwidth: 7 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.701907 0.0000
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054
*MacKinnon (1996) one-sided p-values.
Residual variance {no correction) 0.008602
HAC corrected variance (Bartlett kernel) 0.002083
Phillips-Perron Test Equation
Dependent Variable: D(LRT,2)
Method: Least Squares
Date: 031419 Time: 19:07
Sample (adjusted). 1992 2016
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LRT(-1)) -1.079917 0182641 -5.912774 0.0000
C 0.004802 0.044249 0.110784 0.9128
@TREMND(™19907) 0.003059 0.002960 1.033725 0.3125

Adj. -5tat Prob.*
Phillips-Perran test statistic -6.515959 0.0000
Test critical values: 1% level -3.724070
5% level -2.986225
10% level -2.632604
*MackKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.009020
HAC corrected variance (Bartlett kernel) 0.005812
Phillips-Perron Test Equation
Dependent Variable: DILRT 2)
Method: Least Squares
Date: 031419 Time: 19:09
Sample (adjusted). 1992 2016
Included observations: 25 after adjustments
Variable Coefficient 5td. Error t-Statistic Prob.
D{LRT(-1)) -1.008883 0.169474  -5.953034 0.0000
C 0.045425 0.020855 2209968 0.0373
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Augmented Dickey-Fuller Unit Root Test on LRGDP

Mull Hypothesis: LRGDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2. 670790 0.2561
Test critical values: 1% level -4.416345
5% level -3.622033
10% level -3.248502
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LRGDFP)
Method: Least Squares
Date: 03/14/19 Time: 19:30
Sample (adjusted): 1994 2016
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LRGDP{-1) -0.354199 0132620 -2.670790 0.0161
D{LRGDP(-1)) 0.188448 0171744 1.097258 0.2878
D{LRGDP(-2)) 0.127253 0.175254 0.726104 0.4777
D{LRGDP(-3)) 0.289011 0.166966 1.730959 0.1016
C 3.083485 1.145268 2 692369 0.0154
@TREND(™19907) 0.012177 0.004712 2584438 0.0193
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Augmented Dickey-Fuller Unit Root Test on D(LRGDP)
Mull Hypothesis: DILRGDP) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

Exogenous: Constant

Mull Hypothesis: D(LRGDP) has a unit root

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

Augmented Dickey-Fuller Unit Root Test on D{LRGDP)

t-Statistic Prob.*

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.506485  0.0604  ugmented Dickey-Fuller test statistic -3.605006  0.0131
Testcritical values: Lo T Test crifical values: 1% level ~3.724070
o 5% level -2.886225
10% level -3.238054 10% level 2632604
WMacKinnon (1396) one-sided p-values. *MacKinnon (1996) one-sided pvalues.
A ted Dickey-Fuller Test E ti
Diir::geiw;ﬁﬁe-%;_raggp Qq}ua on Augmented Dickey-Fuller Test Equation
Method: Least Squafes ' Dependent Variable: D{LRGDP,2)
Date: 0314/19 Time: 19:33 Method: Least Squares
Sample (adjusted). 1992 2016 Date: 0314/19 Time: 19:34
Included observations: 25 after adjustments Sample (adjusted): 1992 2016
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient -Statistic Prob.
D(LRGDP(-1)) -0.676191 0192840  -3.506485 0.0020
C 0.016226 0.008340 1.945625 0.0646 DLRGDP(-1)) -0.629313 -3.605006 0.0015
@TREND(™9807) 0.000337 0.000551 0.612250 0.5466 cC 0.019603 377718 0.0042
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Phillips-Perron Unit Root Test on LRGDP

Mull Hypothesis: LRGDP has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.270038 0.0935
Test critical values: 1% level -4 356068
5% level -3.595026
10% level -3.233456
*MacKinnon (1995) one-sided p-values.
Residual variance (no correction) 0.000231
HAC corrected variance (Bartlett kernel) 0.000330
Phillips-Perron Test Equation
Dependent Variable: D(LRGDP)
Method: Least Squares
Date: 03/14/19 Time: 19:37
Sample (adjusted): 1991 2016
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LRGDP(-1) -0.276237 0.079037  -3.495022 0.0020
C 2416776 0.687151 3517098 0.0018
@TREMND(™9907) 0.010085 0.002637 3824616 0.0009




-

tgl

JsW G4 e (LRGDP) ikt Jlay) ) Wl ozlesd Al d PP Las Y 230l i il 2(4.7) ol

Phillips-Perron Unit Root Test on D{LRGDP)

Mull Hypothesis: D(LRGDP) has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 1 (Mewey-West automatic) using Bartlett kernel

Phillips-Perron Unit Root Test on D(LRGDP)

Mull Hypaothesis: D(LRGDP) has a unit root

Exogenous: Constant

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.471761 0.0646  Phillips-Perron test statistic -3.578147 0.0139
Test critical values: 1% level -4.374207 Test critical values: 1% level -3.724070
5% level -3.603202 5% level -2.986225
10% level -3.238054 10% level -2.632604
*MacKinnon (1996} one-sided p-values. *MacKinnan (1996) one-sided p-values.
Residual variance_ (no correction) 0.000293 Residual variance (no correction) 0.000298
HAC corrected variance (Bartlett kernel) 0.000272 HAC corrected variance (Bartlett kernel) 0.000266
Phillips-Perron Test Equation - ]
Dependont vatiable: D(LRCDP.2) Phillips-Perron Test Equation
Method: Least Squafes ! Dependent Variable: D(LRGDP,2)
Date: 03/14(19 Time: 19:46 Method: Least Squares
Sample (adjusted): 1992 2016 Date: 03/14/19 Time: 19:47
Included observations: 25 after adjustments Sample (adjusted): 19922016
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(LRGDP{-1)) -0.676191 0.192840 -31.506485 0.0020
C 0.016226 0.008340 1.945625 0.0646 DILRGDP{-1)) -0.629313 0174566  -3.605006 0.0015
@TREND("19907) 0.000337 0.000551 0.612250 0.5466 C 0.019603 0.006169 377718 0.0042
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Diagnostic Tests
SRR i o o o O A o i o o O o O o O

LM

& Test Statistics &

F O T
k k

¥ A:Serial Correlation*CHSQ(1)

k k

¥ B:Functicnal Form KCHSQ (1)

k &

¥ C:Normality *CHSQ(2)

k L

¥ D:Heteroscedasticity*CHSQ(1)

Version ¥ F Version K
L U O O O )
k k
LTESTE[.3T4]*F(1,14) = LA56T0[.510]%

k k
0.4278[.002]%F{1,14) = 8.4759[.011]%

J. .l.

1.8976[.387]% HNot applicable K

L) L]

.0081342[.928]*F(1,23)

= .00T74855[.932]%

L R R R R R

L:i:lagrange miltiplier test of residual serial
B:Ramsey's BESET test using the square of the
skewness and kurtosis of

C:Based on a test of

correlation

residuals

fitted values

D:Based on the regression of sguared residuals on sguared fitted walues
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Accumulated Response to Structural VAR Innovations

Accumulated Response of LCPI:

Period Shockl Shock2 Shock3 Shock4 Shockb ShockG Shock?
1 0.000000 0.000000 0.004471 0011397 -0.001569 0004576  -0.025629
2 0000933 -0.166990 0.030852 0023342 -0.018183 0015245  -0.074423
3 0002432 0413111 0.077594 0025455  -0.039845 0027994  -0.131269
4 0.005000  -0.747491 0138633 0.013951 -0.067382 0038398 -0.193532
5 0008162 1263072 0210009  -0.011154 -0.097469 0049588  -0.256833
i] 0011630  -1.928562 0282564  -0.040076  -0.129842 0054822  -0.320373
7 0015130 -2.626599 0353855 -0.063318  -0.168755 0055875  -0.384104
a8 0018538  -3.338500 0420843  -0.080951 -0.209447 0052066  -0.441389
9 0.021671 -4.017871 0479832  -0.093607  -0.248596 0.045500  -0.491032
10 0024289 4637117 0529673 -01006893  -0.285134 0036754  -0.532757

Accumulated Respaonse of DILUEM):

Period Shockl ShockZ Shock3 Shockd Shockd ShockG Shock?
1 0.000000 0.000000 0216037  -0.831680 0203441 1.048476  -0.271477
2 0050745 -4815241 0818856  -1.248109 0.524485 0.826631 -0.115922
3 0078628 1.820852 1229619  -2.099971 0.530845 1468428  -0.609083
4 0047843 1421265 1758193  -2.454886 07098749 1463846  -1.082578
5 0119770 -12.95887 2224558  -2.851146 0.258880 1438210  -1.782252
3] 0140829  -17.23603 28965706  -2.830455 -0121579 1572545  -2126914
7 0165776  -21.24465 3240944 3016562  -0.196448 1242759 -2.143201
a 0169108  -22.81242 3429197 -3.157571 -0.473969 1302110 -2.399637
] 0176434  -29.38814 3508821 -3118673 -0.632297 1.050478  -2.359875
10 0183619  -30.71834 3474828  -2976304  -0.774363 1.010795  -2.401027

Factorization: Structural




