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A0l ABle agag pae G ey 5 ¢ @bpriall G dlide JalSS aga aaen ABGD a2l
bl G Ja¥) Al
bl Gl eV 5 V) goasl) o G ad L susall Feliaa) dad cul< 13 Li-
Ala G113 Lee aaanl Hh8 Saal Ao 5yaall aae clld Jy 5 ¢ Baanae e 50 Casu
vdade (e Gyriall G el da JalKs
var Il jlaady) glad A ) bl
aldaill @l sl Copay saaiall Alall 3 AR iljlsall anant s (SN laai¥) g las ()
Al ol 5 Apalall Lo Aulad Al (e B)le b Blals Byiie S Camy e aleall
Gihaanall paat e e bud Lunpla clyuitia (a5 callail) Guili ga (A1 Blals @l puanal
A pdiall 3ganl) 5 Al 2 9aallS (g)af calylal 5 adalal)
I iV g el alall 73 gail) s 2 Y]
Gyt Wl OIS 1Y Ja) JEd) 250 (VAR) 2 3sail aladl JS&I) maa s ()

b LS ey 5l P osie (gl (VAR) I3 jlaatV) g led z35as G (Xt 3 X )

( 14 14
Xie=a4 + Z byiX1t-i + Z C1,j X2+ d1Xo + Vi

=1 j=1

P P
Xy = ay + Z by iX1e—i + Z Co,jXot—j + da Xy + Vo
k i=1 j=1

Aacalal) adll | ) AALaY L A sl dalall 2l adla 3uaie JS o) Aladl) 138 e oAl
= - ) PR - R e B e

(AN Clyriall A0l

' Bourbonnais, « économétrie », 9ed. DUNOD, op cit ;pp 276-277.
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tob Lo liing ) sl Uadll fas Lea, Vi Vi

gjbﬂ‘ e 022012 o)8 by u"‘:‘-.j g oo Hle Lea Vi ,Vp

E(Vit sVi)=0 : Lfi Cnbalyie j& Vi Vi

b 4ulS K 53 Al JKa e BsSs o) Xy X i) e da iy 4l WS

LS iiad) S
BY, = A, + zAXt e

_[1 dy _ [Vt by; C1i] _
B_[dz 1]Yt_3’2t]A0 [ ]A [bzi C2i =T

e
&t
5 (VAR) zilal ol (2l mlaias 4o 3l LS Al JSAIL a2V <)
O LDl Gua AV e Laaal po il e IS A il e 8igal 1
C a5 Xy e gpsh il Xt (e o Al Asladl)
var jluwall @ Wil

saie N e (g9ad Xilegd 058 Al Al e Galall JEall aseaty Allall 020 8 o2

J<all 4 i spaie n 3 VA(P) alail) od Glly 5 p sl clypali sae dal (e

: ‘_g.' (XY @M\
Yt == AO + Alyt—l + AZYt—Z + e + Ath_p + vt
1 2 k 0
Yi,e a;; ap o Qg a; V1t
Yot ai. a3 a¥; al Vot
Yt = E ;Aiio = '21 21 21 ;A = 2 ; vt = .
12k 0 v
Vit Ar; Qi - Qi lakJ kt

(K, K) ASiall il 5 bt A shaas pe panl Glusd Ve idua
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var zigad Ll
e dany VA(p) diall Jiis (N*¥1) laany Adlgdie 3y Xilnal culS 1)
P bl gl
D(L)X; = Dy + &

saall LS e o dagyd auimy ) Lagit sl 13 Apbinad dag s of <l oKe aild
dsaall 58S Hehall IS el 13) a5 1) Ditass 2l 05Ss Cum (L) A staaaal
il ol e ST ALk ) bt I3 dS A sl Led Sy A B (L) (b siaadl

de|®(A)| = [PA)] = |[Iy — P14 — P22 — - — D 2P| = 0
P aaY) plad L ki WG
% VA(P) Jtsd) I JlaaiV] o e 2 3503 oK

Xe=Ag+ A Xer1 + AxXepa + o+ ApXeip + Uy
(k1 )culsll glai: A
(K, K)Dlabeal) dashma: A
(k1) s (sl g lad s Uy
P Ghuall Glagyall Ay il
Laal K adlsl) e A sS Le Ll Leailin 5 Ldas 5 legusi Y danylll
b Az gl
Xe = (X1, Xy, '"rXT)(KxT)
B = (A1, 4y, ""Ap)(Kx(Kp+1)

I G. Kirchgiissner, J. wolters , introduction to modern time series analysis |,
Springer-verlag Berlin Heidelberg, New York , 2007,pp127-128.
2 Régis Bourbonnais, Op cit, pp 49-51.
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Xe—p+1 ((KP+1)x1)
Z = (Zos r Zr-1)[(KP+1)xT]
U= Uy, -, Ur)xr)

x=Vec(x) ..uwweivee oo e (KT x 1)
B =Vec(B) ..o evvvee e . |(K?P + P) X 1]
b=Vec(B) .. [(K*P+K) x1]
u=Vec(U) ...cc.cceo e ... (KT X 1)

Al a3idl VAR(P) (S sty g lad magad (8 Cupanl) oda Jleatind Jglain
X=BZ+U
Vec(x) =Vec(BZ) + Vec(U)
foble e Jiasti Ve daleally ialall cilleall Cilide Jlexiny
Vec(X) = (Z' Q Ix).Vec(B) + Vec(U)
x=(Z"QIg).B+u

00 U J A i) clulal) 48 giae of Lo @ daadle

E(UU") = 0,
D or U JASa clidll dshas o8

0, =1 K N,
Groall Glayall dipla 5 Ballaall g lad o 4l VAR(P)z dpaill sk o)

fB=uwlr® Q)" u

fB)=pwUr @Qy").u
fB)=Ex—-Z"QI)B)N.Ur @ ON).(x — (Z' ® Ir)pB)
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fB)=x"Ur @ Nx+B'(ZZ' @ O1).p —2B'(Zr @ O 1).x
D le Jiaal

A 2(ZZ' @ QB —2(Zr ® 01).x =0

0B
JE WP PR CRSYE T SR
B=1ZZ)"Z ® I]x
Gl Ghsal) duay 5 cipall rw C Al A ¢ SE Eaal)
oS bl sbai®yl & cledl 350 e Sihall B glatl el (B el ey
Chpriall paad gty dy Lasbeai®y) Slubdl aibin Bl Cant ey Y el
@l el e Capall jaw i 8 Caay L gaage G L 5 dabaidy)
D Lagin A0l A jead ) sy (4 pusiall (g g 350 0 o g Cgas
Ll iy g addisall 7 dgaill aaad: J4¥) Callaall
A0 Aol )l A (385 (9)latl) i) 5 Rl Cipall e e ALY A0S (K
BC=f(REX)
b ohle Ruball cihsial Sayi
@il Akl JeleaBC
sapall Capall j2usREX
sl Jlasks Alad Al ) bt oS 5 Bobad e Al o3 o Uis Laadls

p sdall Uadl) dila) 3 N awyle sl

e 23 ais ol Akl a5 ol sy A8 Jag yy (51 3 sl 138 ey o s
NEBIENA|
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INBC=B(+B;INREX + g

b ohbe z3sall 1gy Aalall il Jes
@laill Adaail) Jalas—1
soalll 2 Gigas 5 ¢ iyl e clalall Aaud Joals Jiar 3 5 (gylaill Zadasill Jalas
o)) Alldl LYY il (el el ) o el Glatl abasl) dalaa )
Ay 5 Aghadl) 2D e Jpaall (e oSa S dle sl Jlay) sie (gl el
Iyl ana I cbalall aan Ay (glaall Ldaall Jalee e p Gua iy sl

X

BC:M
: INREX &dal) Cipall ju =2
e SLE (e JS G peal) e dany 31 ol Sa5al) el sl Cipall e Jiag
o Dl ) ol Gluall 838k 4l jlael ¢ atmill eV e ilS 5 e iyl
GV 5 eihall golaim¥) Ala 8 W dgdadl Hlendl) gpa Ly 5 Lial) L)
Dl Cipa s oy gt Jg gl (o8 5 L Bass dalu o dlalia 4 aainy
t A il Ao e Yl il sl

REX=TX .2

@bl sl aesll Capall e REX
bl e uedll Gy (SaY) S¥sall Jilie eilall Sluall cany) cipall e i TX
YA ) sl @il e Gl Gle 3sale a5 Aa¥1 Hledl) (s P

2009 Gl dia 335 40 5aY) sasial)
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Ghs il Jlaa¥) sl mll (e Gl e 3ale sa 5 Bladll Slen) (g5ine tP

. 2001 el A

LTl hsal) g isal culpiia L) A 1A callaal)

il L)l dadladl O i) 8 Akl 5 Al sghadll b 7 dgaill daad aey

DY el Jm il ill ape b Lad 5 olal) aall chlas) alasiuly 7 3sall

OLid) =36 (philipe perron) s (ADF) [las) cylaa¥) ddass daiajll dudud)

bl Jgaall b Aaimse i)

- @) el z 3sais aldll lpsiall gangll 3l jlasl il :(04-02) by Jsaal

l pp Jlasl) ADF sl
[ 2 Gasdd el n) & Shual) Aic AN @all o)) & Shal) Xie 1 s
1% tQs 1% tQs 1% tQ, 1% Qs | s <
5% 5% 5% 5% gl
10% 10% 10% 10%
-4.339330 | -5.166527 -4.339330 | -0.382999 [ -4.339330 | -5.3880 | -4.309824 | -0.8349 [ (1)
-3.587527 -3.587527 -3.587527 -3.574244
-3.229230 -3.229230 -3.229230 -3.221728
-3.689194 | -4.735776 -3.689194 | -1.7188 -3.689194 3679322 | -1.6316 | (2) | mBC
-2.971853 -2.971853 2971853 | -4.5181 | -2.967767
-2.625121 -2.625121 2.625121 -2.622989
-2.650145 -2.650145 -2.650145 2647120 | -1.269 | (3)
-1.953381 | -4.833770 -1.953381 | -1.26905 [ -1.953381 | -4.9042 | -1.952910
-1.609798 -1.609798 -1.609798 -1.610011
-4.339330 | -4.836913 -4.339330 | -1.937049 [ -4.339330 | -4.7738 | -4.309824 | -1.9447 [ (1)
-3.587527 -3.587527 -3.587527 -3.574244
-3.229230 -3.229230 -3.229230 -3.221728 INREX
-3.689194 | -4.787402 3.689194 | -1.879189 | -3.689194 | -4.6703 | -3.679322 | -1.7476 | (2)
-2.971853 -2.971853 2.971853 -2.967767
-2.625121 -2.625121 -2.625121 -2.622989
2.650145 | -4.818163 2.650145 | 0423362 | -2.650145 | -4.7107 | -2.647120 | 0.4701 | (3)
-1.953381 -1.953381 -1.953381 -1.952910
-1.609798 -1.609798 -1.609798 -1.610011

cale oladl 5 el 0sa(3) il asas 1(2) il 5 aladl sl Sgasi(1)
Cum el e il 330 3 5 (SC) e 5 (AIC) gloe IS e oYl syt JS) L) Sl ssans 3

. Eviwes9 zaliy 35 WSalegigl as
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dahaaill dalee (yipriall e ADF laa¥) el die 5 odlel Joaall ziln PDla o

o il (level) siwall xie @lly 5 INREX sl Cipall jas 5INBC (gl
% 5 5%l dasiaa Giue die Giipatiall BT Glsiee e COlll 5 olatV) AS)e (e S
U () by Laa Aganal) daill o ST 1Q) Legd Agmnall Al o 223 LS %10
Gald lodly el il sda jojal ¢ Gilulud) bl aae ) el Al adel) daa b

. ) uis e Ulastd (PP) 0

Gl O (A1 3580 38T aay cilyiall Al jlad) Jsaal) Gl il g LS
Gzl Joid g aoall daajh ) ) Lindy Les Aganall Al 0o i 1Q) G saenal

ol 1 PP 5 ADF (glial qaua @lly 5 J¥1 @l sie e Giludid) JEIL 5 3ba)
J(1) J<al e @l (A Al (e iilelSia (g puiiall IS

el Ldaatl) Jalaa g ipall o O & idadl JalSall Ladl: Gl cullaall
Gl
Cm iide JalSs Jlaial @ligd I(1) JelSall dayn Guis laed REX s BCOshalull 4 Lo
il liab o gt 1A 5 clein dashll aall e ABle 25ay Gaday Lee ¢ Gilulll) (3l
5 (INBC-Bo -BIREX) ) (sf & hall zpall 138 GlS 1Y) Lo i of Lide 5 il
Ol RSl Aie) b adl 1 T(0) 0 jeall Ayl e JalSial) 73 saill il puiia (g Al il
ADle o 400l Al 3 5paid) ALY o 5 @l JalSil) Gast z sl i
s A aag Y 4l (gl B ASL pe Al cul€ 1Y W Allias ye 5 daaa
Gm sl ehal 5 ) Grall Glanall Ak Guki a5 ¢ Guata) on JaY) Ak

:@m‘ BJM\ ARl ‘_AL Lliaas Ga:ﬁaj\ Q_Q)..A\ BV L"s_)laﬂ\ :X:\L::ﬂ\ Jalza
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InBC = 0.196749 LNREX-0.179269

(-0.431435) (12.11899)
DW=0.6032 R=0.021 R.adj=-0.0132 F=0.620

' EViews9 gl cilajia e 1ol Gaalll dae) (e jduaal)

) 13g) 5 ¢ Byine Al o o e Sl T lide laai¥) g o Jsean) ey
Osom i 5 ADF ausall Jlld S (g)las) alasinls 5yakall Alslaall )y sy Lidh
b Jsaall b daa e L) & 5 il Sl Sle pp

bt Ogm culd 5 pusall I Sy Hlodl il mia g Jsan 1 (04-03)ad; J g2l

s
pp Jkad) I ADF _\ia)
& Sial) die gs il jiial)
1% tQy 1% tQy | T s
5% 5%
10% 10%
43008 -0.9355 43008 -0.873903 (1)
3.5742 13,5742 8 ol s
32217 32217 e o5l s
3.6793 -1.7518 3.6793 2)
2.9677 2.9677 -1.64308
2.6229 2.6229
26471 26471 -1.6998 (3)
-1.9529 -1.8069 119529
-1.61001 -1.61001
Eviwes9 aebn Gl jaae o lelly Gl dlae) (e 1 jiaal)

cale bl 5 el (sa(3) il s £(2)  cullls alall slaiY) dsasn (1)

iad d mh el 5(SC) Lle 5 (AIC) Whie IS e sl VU syuiie (S0 Ual) el anaas 5%
Eviwes9 zaliy 385 WSlegisl daed dun )leall

o Lagdl gl et ol ple o) o (gsini ¥ Bl Alulis o) Jgand) DA (e JaaDlim

Ge ST 1Qy of LD (ple olad) 5l ga) G Zagal) Lo 2l UL 5 Glsiee

02-02 a8 Galall kil
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Ogom culd Lol =500 uld & 5 % 5 51 Lgiee Sgise e clld 5 As0al) Aol
oo Sh Ul 50 ey Haa g AL axell dunjd Jod J) g2l la 5 pp
& O Al e iy Ailany) chlas¥l fae of Le 5 3l Al 1))l axe
die 5 g i o gat Aulal) o e il 13 (geany da AN Z 3Ll (saa)
Byfine e (Alsll Al

o s g pre i 13 g B e A Gl Al o) e xS audais )
— dadl Al s sl Gl e 5 @)ladl) dadariall Jalee (g jidie JalSs A8
bl @il glaall el o giall Copall jau ST ) elld jusin (Kar 5~ saiba
5 Ala Gt 33y 27 Al Gl el aaan A pdall o ihall cilhabiall dapdal s
ABLaYL Al Sleall Cava e DU ALED e LGN D yihall iyl
OS5 @laal) el dmy Juudn B Aagine Aa Ll 5% 8 AT Chitie g bl pre L)
ISyl 5 abalall e Capall e il Jul)y 8 Cagu Lialaia g 482 ST Al
Awa) el (& Cipall jra Gl daalue (3 Adjral (gAT il e zh e n e

- @l el

D@l Adaatl) Jalaa g Aidal) Cipall jrw ¢ Lusad) A

DLEY) 138 a3 Al Clyatia G Asaaall ot aaa3 Jal (e padiy HLasY) 1
oo Oliie LaadlS uuaiall o Sl claliie aalasly o asly slasly oIS 13) Lad Bl ol
@l bl dalae 5 Adall Cipall s G HloaY) el a5 ¢ Gl lagan

bl Jyaall b bl el
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Cipall e 5 (@laall Bdaril) Jaea o saihe e L) 751 :(04-04) ad) Jgsad)

Fairwise Granger Causality Tests

Date: 01/05M7 Time: 2258

Sample: 1986 2015

Lags: 2

Mull Hypothesis: Obs  F-Statistic Prob.

LMREX does not Granger Cause LMBC 23 411293 0.0297

LMBC does not Granger Cause LMNREX 3.20180 0.0593
Eviwes9 zalip clajia o ply Gl dlae) (s siaall

b Lo gt Jsaadl (g

Aabail) Jaee Ciiw V Adal) Capeall Jane b 3B Gyl Gaajdl) HLadY Al -
Lol 2 Gpa dagn 5% 5 Aygiee (S5ie die F =3.369 ST F=4.11 Ll )l
Ao Aaguill oda jie (Al 5 Abaall Aaadll Ji 5 panll A (b e 5 alaall 26
s Sl 5 %5 e B % 2.97 (gl S 5 i Edilasy 385l 2l Sl
bl ae @8 L 5o 5 olaal) Apdaanl) Jaxe 5 sl Cipall jas (o A ADe
D G Y (el kil Jaee Gl ALY jacall daaydl) HLaaY dawalls Wi dpalasy)
o dagd 5% 5 Lgies e vie Fy =3.369 e Jil F=3.20 L sl Cayall
zoal)l Jlia¥) ded Aol oda i M 5 ¢ adall Aump Uik 4ke 5 aall 26 5 Lol 2
BDle g Y Jub 5 %5 e 1% 5.93 (glud Al 5 b ddlasy (385l

o gl Capall jaw olail (olaall darall Jara o A
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ahlall Ao cipal) jraw clald i dup @ GIEY Eaal)
e ESH gl (B Ll 5 e WS el e e bl el 8 clyaball dasi
llall Jie danla dalsan sty il dale ) aaliai®) QESY 5 (ppSiall 5 (il
o Ll aainy (ihall slai) o) Sliiel e alall o id) el ) 2Lyl bl
Gl A chabaall s Tlaiud Ay Lo 5 Uiny 3 W Y) ¢ @l clala
& bape Lo Wyt (8 dals lhase (e iy (63 Capeall jew 8 Giaas Il
Laalil) (o 43l Jglaian Lo 138 5 il Al 5yl et lial) it Alaad) (J gucndl
- hall chalall e danbal)
Ll Cfpiia g addioal] 7 dgall) paal: J oY) qullaall
Cipeal) o i G Blal) clpabiall 855 5a) il yoaty Gilladl 138 3 L
C Al Blsa) il Al Jg il e 5 Maa¥) allad) @bl 5 sl
lariiual) z 3gaill o\l

X=f (REX,DM , POIL)
P VIS Al e ey )t o oS
Ghaliall Jlea) : X
saaall Capall e :REX
Sea¥) el il DM

Aol 3lsu) 3 gyihall Al Jg ) jew :POIL

L dall 3 g g3 gl 138 Aandiy o g Can
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Sisall Jlaak dulad Al ) Lebisas (e 5 dulad e Al oda b Lia Jaadls
b sl Wadll dila) 3 In aule ol

InX=Bo+P1InREX +f 2InDM + B3InPOIL+ &
Lapal) o ciapail) <Ll
Aol Al e adiad Auhall dae sallall & 55 S chaiall jlad) dlee o
sac lia o) Jaadl Liiadyn DA e 5 4l dspall Al cluhall Lo J6Y1 asall
5 el el @l 5 Agal) Cpall jra a5 caliall s e S5 e
~1986) ¢ siaal) 553ll 4l 5yude yuaia Al gl 315l A (gyliad) Alal) J5 ) e
A (2015
"INREX sl cipall o -1
- Y5 Osaler B3all el olial) aas Sl 5 2 INX @haliall Alaa) -2
: INDM allad) sl Alaa) gslili-3
Clyls 207 Labie 43ld 2jlaall 03gd Uy o AT Al Clyly o Al (ol Clpalia et ks
e GV o) Gl (ggisey Gl 20a cholial) Gli sl ) Cas il
el Zll) e adiein spaial sda Je juanll 5 clolall (8 paall ala juie aic

Laisd ¢ A saaiall Gl 1 aa 5 2 el cplas o168 Guad SV e Jlaa!

c el sl B abia 3AS 5 sl Cipall e Aale ) 5laY) 5
Sl el (S8l LS Gnlill s ol @lplall Gihaal) aisl ) I8N deadl 3 @bl x5 2
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i s YY) il 8 el ae agnlad s o 2l Lt ¢ Wil ¢ ¢ Lillay ¢

c Sl V53 Opler Byaiall 028 e el

:LNPOIL 4dgall (3l & lial) sill Jg il jaud

56 DA S5l Leie ey A i) Aalul) ol salall dad 4l e JJadill jendl e G
fabalie ¢ Gaub BaeLainle Gpasbeat) dalse gsana il cas 5 520aa Fuia

oS IS8 Baaall A pll clatiall clalply (6l sLaiBY) Lali)l g jee 58 LS
Apala®Y) Jalgall anl ojlie ads Jo sl jlend (8 Gans Al sl aulia 5 Beals
200 3 ¢ SaY) SYpalls il e L)l eyl 38 5 cAupilial) chalial) i dagal
sl 3lon) (8 iall plall Joll ja paan o i 5 Al Alaad) Yl
(e [ Sl SY9)-

Ghalal) zigal daldd) cpaiall Ayhiin duh 1 A0 qllaal

Go B G585 ¢ Al bl AphEa) Gled Casivg Gl Aalla gl ebal ¢
Ay lad) S AhEa) axes Chuan K0 Lalai@y) il adal) Al Judld)
o eVl ags Gasw 5 AphEul) ahlodl chal Pl e @l 5 Alulld) 4,
Chaiall dphiial Auha pp Oaom culd laal 5 ADF o jshadl Jlé S clloal
- chlall z3san Aalal)

2 35at Aaldll il (sangll 5l LS 2 g U2 (04-05) ol Jgaal

- alall

02¢1983¢ Gunalal) cile gilaall g ¢ — siali- Ag i) alaiBy) B cpdalaac (5)53) deal 2!
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pp JEa) ADF i)
A GaAN &) ) aay & Siall die AN @9 A )l s & Siuall e &9; U;u-\-{t
1% tQ; 1% tQ; 1% tQ; 1% tQ; Gs 5 ) <
5% 5% 5% 5%
10% 10% 10% 10%
-4.339330 -4.309824 | -1.4343 | -4.339330 | -4.0986 | -4.309824 -1.2999 (1)
-3.587527 | -4.0940 | -3.574244 -3.587527 -3.574244
-3.229230 -3.221728 -3.229230 -3.221728
-3.689194 | -4.123045 | -3.679322 -3.689194 | -4.1211 | -3.679322 (2)
-2.971853 2967767 | -1.3097 | -2.971853 -2.967767 1.3097- InX
-2.625121 -2.622989 -2.625121 -2.622989
-2.650145 2.647120 | 0.77057 | -2.650145 | -4.1139 | -2.647120 | 0.7750 (3)
-1.953381 | -4.122936 | -1.952910 -1.953381 -1.952910
-1.609798 -1.610011 -1.609798 -1.610011
-4.339330 | -4.3081 | -4.309824 - -4.339330 | -4.2840 | -4.309824 | -1.7600 (1) LnP
-3.587527 -3.574244 | 1.8589 | -3.587527 -3.574244 OIL
-3.229230 -3.221728 -3.229230 -3.221728
-3.689194 -3.679322 - -3.689194 | -4.3976 | -3.679322 | -1.2057 (2)
-2.971853 -2.967767 | 1.2236 | -2.971853 -2.967767
-2.625121 42917 | -2.622989 -2.625121 -2.622989
-2.650145 | -4.4285 | -2.647120 | 0.6357 | -2.650145 | -4.4285 | -2.647120 (3)
-1.953381 -1.952910 -1.953381 -1.952910
-1.609798 -1.610011 -1.609798 -1.610011 | 0.6435
-4.309824 - 4309824 | 1.3818- (1) InDM
-3.574244 | 1.5856 -3.574244
Ve 3 -3.221728 -3.221728
5 ) die 3 Wi
-3.679322 - -3.679322 | -3.1254 (2)
sl -2.967767 | 2.9356 - -2.967767
< -2.622989 (S5ianal -2.622989
2.647120 -2.647120 (3)
-1.952910 | 5.2397 -1.952910 | 6.7419
-1.610011 -1.610011

I EViews 9 C.ALI)J Gla )R ‘_Ax: leliy Gl dlae) (e 1 ydaarall

ale slal 5wl Osa(3) il agag 3(2) il 5 aladl BVl 2ga (1)

iad o 2L dl 5 (SC) e 5 (AIC) (e IS (o alaieVh 5yia IS slladl) i s 3% *
EViwes9 zaliy iy WSalagisl axd G (ylnall
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Serial Correlation LM F stastique=0.667372 0.5345
Test! Obs*R-squared=3.061681 0.2164

Jaque berra? 1.836050 0.399307
ARCH? F stastique=2.171831 0.1541
Obs*R-squared= 2.157005 0.1419
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Series: Residuals
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4.323979- - | 4.309824- - 4.323979- | 6.131221- | 4.309824- | 2.996997- ( 1)
3.580623- | 6.41271 | 3.574244- | 3.29848 | 3.580623- 3.574244-
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3.225334- 675 3.221728- : 3.225334- 3.225334- :
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(level)gsiwd) (sxie @lls 5, INGDP Jaa¥! o) m3lill 5354 e ADF - jlaa¥i-
Badi e A 5 0 5 Ausine G die (gyine (5 olaV) Ay o (g5ini gl )
Jsf ) Lady Lae Wsnad) Al o 58T Q) Lagd Bysenal Zaidll of 223 LSpp jlasl
DS e ain dlidis a5 ALl &phjina) adan 5l ) adel) daasd

iy Ao 53 Y InGDP aluls () ADF i) il s J5¥) Gyl 2af e

& (b agas) PG Zigeill o adiain JUlL 5 culill e g5t 5 alall olan)
Wganall daill (pe S Q) A gpunal) Faiil) o] Jaadls Cun (gyangl) 3l asas ) )

Baxie o) (o e Aludidl JEIL 5 aned) pap (b ) Lindy Laa%o 5 il siane e
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Culs Lad) ehal vie 5 1(1) S e (6 (V) Aaal) e AlalSia  Maa¥) sl il
Al Al u e Uliast (g

=il (level)gsival die ld 5 INPIM aaal) syui0 Je ADF - jLaa¥) ehal vie—-
tQy lagd Lysenal) Al (o 323 LS % 5 % 145000 (S5iune die (S5t ola) A0
Aluds i pae i A aaell Apash Ul ) Lindyy Les A ganall Aedll 000 S

oo lo lilian g PP loal b bl oo jujail 5 ¢ lyfoll Sland il (ggiunall

. gl

e g3 Y ALl o) AV Gsall 3aT aey i) Al Las) w8l mua s LS
DRI A3y Gl 3 il e adiain JElb g olisine e gl Culill g alall olasy|

5 pdall A d by ) Lindy Lae Aganal) daill (o S8 Q) A senall dail) ol Cua
o ) ) Al e dlalSia Ll (5] PP 5 ADF (gLl Gun 3fie Alulid) Jully
A(1) J<ay

sl cipall jrw o iidal) Jalsall dafya GG Qlladl)

il V) s st G clpriall G sl JalSH ABle lad) g all J8
e

lial) sl ci)yd wast: Yl

FPE 2l sol) Uadll Hlwe ¢ LROKSY) Gl Jandd) JLaa¥l ulee slae) S
HQ (€ e HlaacSC i)lsi AICELKI

Iyl zagan aldll Sl ghalall Al aae pass ol :(04-10) a8, Jgandl
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lag logLL LR FPE AIC SC HQ
0 132.8087 NA 1.19e-09 -9.200618 -9.010303 | 9.142437-
1 263.7472 *215.1134 | 3.28e-13* *-17.41052 | *-16.45894 | *-17.11961
2 278.2119 19.63068 3.96e-13 -17.30085 -15.58802 | -16.77722

* indicates lag order selected by the criterion

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

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

PEviwes9 zalin cilajiae Ao 2l Gl dlac] (a1 juuaall

z3saill Clysial el eUa¥) el ane o ) bl i eUad) cojid aae (and 2
3sball LR ¢ AIC: HQ (LR¢ SCluadiall julaall cona 1ag=1 s2aly ia) 358
(opmilasa J sl el sl ot Allsal

test Johansen-Juseliusd 4& oy & idall Jalsil) jlidl): Lul

Ayl vie BSlu o Iyl 7 3sal Aalall luidl paes o il s il (DA e
(INGDP 5 sl Cayall jau :INREX 5 clylsl) InM & abadl I(1) Y
lea¥) sl zstall

UsSu axe o) Engle and Granger juiy 5 <l jlend il (i) :InPIM
Sl 5 chiall o Ja¥) Al duhad Ao dgay A Y (gl die diajl) JuDL)
Jolsall 2asiall Gulbsa HLad) alainl e ol 5 cdljuiall JolSall Laa) o) gl
wadl 5 ¢ Qlylgll Zaga Je 4l 5 5 Johansen Co-integration Testel i)
Dial 385 aaal 5 chalill sae alall e dljuial dalsall jlas) zit (11-04) a8, Jsaall

'B.J;\} 3)35.3 J.ﬁ'j L;‘M 3R ¢ AIC¢ HQ (LR« SC \.5.11....: Aol ‘):gbm Lé)l:u..d 2\.&,_15

01-04 Gald ) !
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Osailasa Aayk 385 & i) JalSall jlas) :(04-11) ad) Jgaadl

Johansen cointegration test

Jlaiay| dagdl) SN Lilas) 8 saall addl) Cilalra lgata e
%54 Al Ay 48 siaall Jalsil)
Eingenvalue
0.0201 47.85613 51.84674 0.609434 *aag Y
0.1436 29.79707 25.52232 0.450228 Sy el
0.3870 15.49471 8.771272 0.201014 SS9 2
0.1147 3.841466 2.487741 0.085015 Sy L3

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

PEviwes9 zalin cilajia Ao 3l Gnlll olac) (a1 juaall

oo SE A, Alaal) o Wy O sailasad @il dalSall Lol it DA (e
Cua 3aaly Galiie JalSs A8e dgag (gl Ho dueasd) daca il Jais JEIL 5 dajal) Gl
JaY) alsh 43))5 A8 a5as e Ju L lia 5 % 5 e JBl el Jlaal) dad el
Al G Jushall (gaad) A pand) e oo LS 238 Y el () ¢ haniad) ans o

el Sl

35 bl Ay ) Jiie Syl zise 8 S te JalSs Al 35as (e S ax
oy U8 Uadl) ons

vecm g igal 4 il dufpa WG

el Al Glevall G Ao 20 e Jgasll ) (535 el Aphiiul are

-

okl ehal e o A A8l e 3o OSB3l sl UL 5 Ay () sSiu z3 all

02-04 Gala) k)
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£l il (ol SLasY) 13 Gk 5 ¢ aganll saneia edall HLadl alaial ey 5 i)

it ) Jeaad) G s ¢ aalgll gl s cllia oo ol 1Y Bne diad JIIA) laaiy)

:LaaY) 1

VECM 7 3sai dhjiinl mias Joan 1(04-12) a8y Jgaall

VEC Stability condition check
Root modulus
1.000000 1.000000
1.000000 1.000000
1.000000 1.000000
0.599773 0.599773
0.112647-0.563456i 0.574606
0.112647+0.563456i 0.574606
-0.224772 - 0.152675i 0.271720
-0.224772 + 0.152675i 0.271720
VEC specification imposes 3 unit root(s)
! Eviwes9 zelin Glajia o 2l Gl dlac) (e : guaal)

glad ey JEb 5 onlsll e 5T jsda GO @lia G ¢ Joanll DA (e 2aads
- olial JSAN 8 A gall Aol udh & 5 jEiee pe SIA lasaY)

VECM  dgai Aoy prua gy J<&: (06-04) a3, J<il)

Inverse Roots of AR Characteristic Polynomial

03-04 Gald) kil
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Eviwes9 amalin clajia o 2l Gl dlac) (et puaall

VAR IM jlasiy) dedd Aijh (389 lylell zisad ekl la)

s of AN Ciliay ¢ diadla pre JElb 5 VEC zisai Jhiiul axe lilaaY Lesa
Aasld JSlie ) (a5 8 ) cligyall e ey ) 5 z3sall 1) oY) iany
b sl o3 2 5 ¢ Aoy pall Slegleall e aga o) o palanll ) ABLLYL diia
Cun (AT Al Lppantl) 7 Hailly 35l Lgdbaninl Aalisd Dks SIA jlasi¥) des]
(e Al 038 et Lo ) AdlaaY b dpalandl) doylaill aplas Lol dy 2l (he Jall) aadins
Luhal (VAR) dis e s (b adiad Cigm dile 5 20l larall fi Jsn laglas
A 5 llsll aas e pisd) Cipall jaa spiio il jShin s Sl £ el
llasiilag=1 (s s2a)y 055 (10-04) o) Jsaall 6 Lol oL/ <lyid poas

¢ NS piil] Ales e

LNM = -0.0346344027386*LNM(-1) - 0.115755034163* LNREX(-1) +

(-0.146546) (-0.739151)
1.45841827788*LNGDP(-1) + 0.1432170514* LNPIM(-1) - 3.12505987955
(3.708090) (1.507890 ) ( -2.1804)
R%=0.96 R.adj=0.9533 F.stasique=144.038 () : t.stasique

PEviwes9 zalin cilajyiae Ao 2l Ealll dlae] (ot paall

:Aall) L) YA e Lailan) clalsl) 7 dsals dualild) Alaleal) ol (e
chsid) Gl 5 il Gl e of Jy b R7=0.96 a1l Jalee Lo caile-

ob s Miiedl clpaiall suall Ayl sl e Ju lae aa JS50 Glylgd) e

04-04 Gala) ) !
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D% Ao (A 4 V) 2 3sail)  Aaaall el U e 508 Aa)a e il kil
sl A n ol (Al chatie ) daaly % 14 @

F.stasique=144.038 f cun yid lod) Caus Sl o K€ 7 3gail) 4y gina —

- Aale diay lylgll Aolas Js8 (o >Ftab=8.63

) Il dil) el 5 ial) Copeall e yuiial Ailudl dadll dalaa Gy gine a2e-
Gaea @Iy 5 ((sf Ul 5538) aal) o)zl dales Lgina 5 ((sf elag] 558
(2.0595=cuingin HoaY dganall Laall Jrigin Hlodl

p Aalai®y) Ayl

Do O Ao ADLe dllia ) Jaadl LS Fgina pday GRibal) Cpeall jau Aalae Cjaai

Capeal) o g Ulie sl Aad 5 aaly al Ay e e sl Capual

% 0.11¢ Sl s (mliadl e @AY chiall Gl paliil ae 1% @ sl
pe iy lae il Cipall jend Lowiy Aipe pue Aad oyl Ay IS0 Ln G

Cum Balai®Y) Al ae (38155 08 ALY Aane Cum o Wl Ll JLijle Jajdi (333

Dl gl ) Adaall Sl Galiasl ) (g adall Capal) e g i) o

Ao aidtid Blaall alidl gas sl Gllal) Jsat Mol 2L A3lie (AuaY)

Ol day Gt & Caala 5 el A OIS (maias dbas of i Lae Syl

- @bl glaall

sAnse 5Ll Ciela LNGDP(-1) aals 8530 83 5al Jaa¥) o) ol 33 50

Saa¥) laall bl 5 @yl saaly Al eUaty) o unyk 380k @llia of (ol ¢ Augine

%1.45 @ Il dad 53l ) s %0 Jaa¥) ol m5lll 50l5 of dus

AV @l 5005 A gag daall 5L o Caua Lpalaii¥) Al ae 3ilsi L s

- sl ana g Lyl ) 505 s 53y siusal) alud) giny (e 5 Aaial] cilaiiall o
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Wle dlla gl Lage i) iela LNPIM(-1) sl Gl jland) 5yl dually
LNPIM(- ¢yl of dam claylsll dasail) jlans) 5 culaylsll sasg 2l oUaN) oy 305k
%0.14 dusy Gyl 3l M 2 @AY chidl i palil e %lo 1)
OG5S Sl (B O e sl Rl Hlaud sl dlatd o @l s (S
ALY Slead) Cann 5 dga e Gy pall L) alull e dhal) iyl e

- oAl dea e Bladl cilamiall @iyl Plal e 45,8 axe 5 sl

VAR zigeil dulaa¥)dupall: Ll

Pk Lo DA (e aiadla HLaal st o I laaiV) g led 2 3 gal (g yes Ll Loaey
VAR  dgad 4yl dfya1

Rl Wk 5 ¢ agaalisoaatie jsdall Hlial cada g 5 7 dsaill Hhii) (520 HLodY

5o bl (gld Hsda llia 0S5 A1 1) yie i3SI laaiVl g ek mil old Loyl
P LAY 13 il B el o

VAR  dgal :\ybﬁm\ as Jsa : (04-13) @i) Jgaaldl

Var Stability condition check

Root modulus
0.972672 - 0.0518271 0.974051
0.972672 - 0.0518271 0.974051

0.466152 0.466152
0.033982 0.033982

No root lies outside the unit circleVAR satisfies the stability condition.

PEviwes9 zalin cilajyiae Ao 2l Ealll dlae] (ot sl

05-04 Gala) k)
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VECM 7 dgai 4Lyl g gy JS&:(07-04) a8, J<ill

Inverse Roots of AR Characteristic Polynomial

(1)

T
O 1.5

Eviwes9 zaliyn cilajie Jde 2l Galidl slae) (a: aal)

@.A;L'j G.'AB:'JS&J\L)AJABS\QAJ,\STJ}A;;;)BY Al Jeaall DA (e daadls

L e i) A etV plad e JEIL 58l apas Jals clyal)

g dsall e alaal) Blsad I L3N A2

gasall e LM Test Lual doxis = 3sei) i olaal) sl 3130 Sl V1 dulal

s S Jsand) ¢ Auiasll Dl & Bl G 313 dalii)) dga pae (e ST

LM TEST lad) zilis miags Jsan :(04-14) ad) Jgaad)

VAR Residual Serial Correlation LM Test
lag L.M-Stat Prob
1 20.74266 0.1886
2 16.53662 0.4162
3 10.05994 0.8635
4 16.49018 0.4193
5 9.621155 0.8856
PEviwes) zaliy cilajia o 2ly Gl alae) e jhaall

06-04 ala ) !
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0o Lsiaall st (1 ST prob Adlaay) il IS o odlel culgandl DA e Ll
L) G I LY sas pans ALY paall G Jii e 5 5%
VAR gigai c¥alaa Al andal) gl jLad-3
Led sl Abidls adall 4ia ) jarque—bera HLodl aodius duie)ll Judlud) danls 480l
c oA =8 Gan Y Jeaall 5 oanda miyss

jarque—bera jLii) milii :(04-15) ad) Jga

VAR Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl

Component Jarque-Bera df Prob.
1 1.101664 2 0.5765

2 6.781722 2 0.0337

3 0.648052 2 0.7232

4 0.164752 2 0.9209
Joint 8.696191 8 0.3686

PEviwes9 zalin cilajie Ao lely Ealdl dlae] (o 1 juaall

abi ¥ Wl 1A % 5 e ST Lgalel PROB Alaaall ad of Laadi Jsaall DA (g
Ssine die  Blgall Abbid _anlall ) all A jd Jaas 4 5 A jteall A @l jad)

Yo 5 A gixal)

doadal) ety Jlga g cplal) B ciligSe Julai-5

Gt ) edlelil) 5 ASlanall i) Caline e il b Blaia) Jlge Jdudas iy
aaie Cladea Al ol Auhyall 038 8 Jlas Cagu ¢ Auhyalls Auieal) Cilyiiall oy
Dltie Ao Capanl dnrdiiin oulil) @l sSe Wl ¢ claylgll Al Lo ial) dpall el

GlisKe st of e (9AY) chiall 8 gl Uad 1) g 3 5 sl 8 cplal

. 06-04 Gald) ki
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& WAV el N asmy N el Jlaie 5 And il (b el lake Gay Ll
.z dsadll

daadal) dglaia) Jlga Jalai-)

grase O Lo 5 ¢ @AY chuidl AL & A Gosy chund) o] (B deva Gigas
& B e Dleda Cigaa S Jen Gaain Wld @yl Ao Gipall jaw 1 e Ly
G AT e ¢ iyl 8 fiad) Jald) unadl e bl g ds)lall @l
Plas ¢ Cipall o Lo L $AY) ey Al cilevall Syl Jas dlaiud
o Wil b agi @b 0 (oY) 35l 8 cileta Gulas agiin laia) Jhsal Ll
cell gy BN S syl i 10 g2

Jol) 53,0 Alatiad¥) J) g9 s il miags Jsaa 1(04-16) oy Jgand

REPONSE OF LNM TO CHOLESKY

Period LMM LMREX LMEDP LMPIM
1 0.033375 0.001677 0.005115 0.021138
(0.00438)  (0.00981)  (0.00118)  (0.00953)
2 0.009137  -0.002870 0.006752  -0.006171
(0.00571)  (0.00968)  (0.00175)  (0.01404)
3 0.008978  -0.003403 0.007012  -0.004808
(0.00266)  (0.00639)  (0.00202)  (0.01460)
4 0.009620  -0.003984 0.007201  -0.002687
(0.00339)  (0.00490)  (0.00221)  (0.01386)
5 0.010246  -0.004624 0.007360  -0.000692
(0.00330)  (0.00418)  (0.00240)  (0.01295)
B 0.010816  -0.005266 0.007458 0.001178
(0.00335)  (0.00379)  (0.00259)  (0.01206)
7 0.011324  -0.005880 0.0075584 0.002935
(0.00351)  (0.00358)  (0.00279)  (0.01127)
8 0.011770  -0.006453 0.007650 0.004587
(0.00376)  (0.00345)  (0.00298)  (0.01060)
g 0.012154  -0.006980 0.007687 0.006136

(0.00406) (0.00345) (0.00317) (0.010710%
10 0.012477 -0.0074558 0.007696 0007582
(0.00441) (0.00352) (0.00337) (0.00978)

Cholesky Ordering: LMM LMNREX LMNGDP LRPIM
Standard Errors: Analytic

Eviwes9 maliyn clajiae e 2l Salldl slae] e 1 jiaall
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P iyl e Adal) Gipall au dasa U
Glara Calyas) )akes (Lialie )i dera Sigan o) oy J<a 5 Jsaall DA (1
Dhiey @iyl 48 Llaia) Lehlas adall Capall jan Je inge 0.001677 205
QM ase (S)lae Gl Ak Aulaia) 0S8 Al sl P W 0.033375
sidl) Agle ) skl 5 Jausgiall (saall g U yY) 8 Aadll 38 dualsil 0.009137
. 0.012477 3 caaly Gua 358l
Iyl Ao clylgl sland i) Goimall 5 Alaal) Asal) milil) Losa U
g (Sl Cabail Hlatey Adsll Cipall jaw LNREX e dodal Bankat A (e
leulain) ClS LNGDPLPIM (g il of WhaY A1 554 30.001677
SIS L sall 5538l & s ia oIS 5 Ml e 0.005115 50.021138 o
Al Alanu) el éua LPIM .all-0.006171¢ LNGDP 4wl 0.00675
Cialy Cun Aalal) 35l 3le ) o giall (3e (& @l Al LSl 53)lae
led Al el i a5 0.007582 & spaladl 554l ) ulill 8 et 0.001178
Crn Bafie donge Shlain) gl V) aall w5l 5y Ll ¢ Joshall gaall b

b Al Jall A e elld 1l 50.0076 aie dashall (saall b lgiad 75l cay
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Jadl) Byl Aulaiud) Jlga Julat il : (08-04) 8, Jsal

Response to Cholesky One 3.0. Innovations £ 2 S E

Response of LNM to LNM

1003

S04

i)

Reszponse of LNREX to LNK

Ol lis€a Jalas il — oy

AV hpiall A g andi b Le it Lo G cnlall Ao 38 e galall Jalaty aiady

QW\O&%&M\B\MD.J%?‘}&}J.}‘MQ\AM&L}J&U&%YM&\O&@)‘

- el lpany

Alalsl) g sad gl Tad el Jdas : (04-17) o8y Jgaad

Variance Decomposition of LNM

Wariance Decomposition aof LMM:

Period S.E. LM LMNREX LMNGDP LMPIM
1 0.033375 100.0000 0.000000 0.000000 0.000000
2 0.037286 86.12435 5.289625 5476769 3109253
3 0.040216 79.01575 6.093442 10.07706 4813740
4 0.042694 75.18628 5.629371 13.76196 5.422303
5 0.044987 72.90607 5.079358 16.64865 5365916
] 0.047253 71.31849 4895949 18.80202 4983541
I 0.049599 69.94413 5256972 2027429 4524559
g 0.052092 68.51557 6.198952 2112817 4157307
g 0.054770 66.90426 7.671333 21.44448 3.8979917
10 0.057648 65.07540 9572257 21.31870 4033647

Eviwes9 zaliy dlajia Ao 2l Salll slae) (e 1 juaal)
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O (17-04) &) Jsaall 8 daa gal) Aliall Clgins il cplal) lip€e dilas i (ya
sonlly Uadl) e % 86.12 (Mo aies <y 3l 553l yly cpls cilis€e Julas die
Al lgiall y55a ga Daiunn bl Capas Asnill 38 o Ve duii el ) 3sm 4uls b
Al V) daabuall i LD 8 L 5 % 65.07 s ) 55l AT & deas 0
s ials 3 gpaniall (b ojudy Lo AST sl Cipeall e caila e (agd I3l
el Jaail il Gl %6 5 5 el o AbNe Ll sl aal %5.28
bl Ayl & clerall o Ja lae % 9.57 Gy doghall (saall b ! dad
a1 e ST e dishall Ja1 8 alal) ol malall god) Ut 8 cpladl) s
il

b i€ Lo ey Led Ayl 5l 3 5L @llia of INGDP 8yl dselly Tl Ll
el datl daghall 5 aeadl) (sl 3 5al5ie danail) o3 (3681 %5.47 dansiy 35 55330
Aoail) HlasSU Al Lol uall uang cpom B Al 553dl) 8 %2144 & o dad
Al 55l e Ll 8Bl (DA e sl Uad 8 cplall a8 aals 3] gyl

C %4 B b skl gadll 8 Qb Tl %5.42 als ool Al s e )
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duada
Capall jau glus Y syute bl 5 23l o sla Lo Jalon) Juadll Taa DA (e Ulgla
s Auhall Sydie m pigel el Lied Cus Aas Lould malic g8y oladll Ghadl e
On Hide dalSS ABle aladl Cjels jaiba dadl jloal Guld 5 Legnhiial Ay e
W @bl el sad sl Capall ja (e 2als olad (b G Ao d5ay 5 (it
gl of ciyel clplally palall ARDL duagie 385 Uadl) monai z35a1) Ujats Dla
@155 Y dagi 6l % 0.55 @ clplall daws 8 palias) J) g2 % 1 @ Cipall e
Ll by ¢ cbpball aan (e e Aaad) s o i S Gpaleai@y] Akl as
A e mna s 0o B 0.55- @kl sl Capall e dades of Ll
die dm)ls dalgmy b Al sl @hoba () oaye @lls 5 5l JUijle Jayd (385
& pald ol paedtl) Al JUIL 5 dadill Bpallad) Glon) (3 Giag Lo 5 allall il
Wslan 5 4hie Aphiind by 3d Gyl zise pads b W (glaal) ) (s
o Leass awadla axe Mol 5 aspbid cle el o Uadl) panaat z3sai ol
La o il il iy Cam VARSI laai¥) 3edl Zapla 335 )il zigal s
Ljs i e e les el Cipall jead Al L e Aad (S5 Gyl aaa
S il Cipall jew gl o ¢ L e WDe el LSl Jlile
oty Ul 5 waVL ale (Rl ) g i) ) dlad) eyl (alisl
o O Gl Al o i Lee Iyl Aad (addsid dalaall aludl i Asall Callall
Jsal lllas sie Wl (gihall @laall ghaall day Gmead b Gala 5 alad)
(0.052) asly (sHlme alyail laey (Rialie )4 Leta Gigan f ey LlaiaY)
Llann) (sS4l 55l A W 0.0016 laer laylshl Aoy e Aulatind Lehiles Ca e
g2al) B adlinll 8 Aaill oda Jalil —0.0028 o Lo dude (gHlhae Gbadl dak

- dishall gadl 3= 0.0074 @\ dad ol ) dea o ) o il
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: danldl)

PURY Gy 38 (il ghaall of ) lleass Ly & gyl Culall W85l DA e

Clalig and doaill UL 3RS Cleln) ) esall e 2 13 Wil S ol Tiga

zeie 5 Dlgyall mgie Jali malie 5o (o Uil CYMNAY) oda el gl

Jsall J8 e Walgml SY) Jall (sl Al GG N 5 ¢ gaiil) mgial) 5 alain!

5 oclly cabinad BWllas (PIA Ge s YDEAY] o3 dallad daled) WylY fylas 4l
ad (addd Al mlell pads lad GpaAY) Geiall P gilall slaB) Claes
Al chaball oY Gl 5 sgmpall CalaaY) @ias ol Ll Jaall (S il 4 Ll
OV Lpe e X b @yl W s e aals miie o WalaeY A3y el dae
Chalall daf A dassall Guaatl) jaadi 23 5 Lgie o Lain) (e Y 45 pia padus Lgalina
Wl dadal) Sy g ddatipall 5 ciligaad) cibasbin w5 Y s3pe 5 o Ao il
Gl ae GBI a2y e 23l ADE s §ygpea ) Leall kil culal) b
lad Cum ¢ Aa)lal sylaill Culaasay dileiall 3Ll 56 A4S Jon Dbl Al
dalaay aie puall (Al Ghpall 5 Cpall paw LIS G ABLY Aadey Aol 8
A ABle dsag 5 iy JaSABe il jeds dua yiha dadl Al (g)laall dydaanl)
a8 () a¥) Lady las ¢ @l haall pstie ) Cipeall jau e 2als ol (B
I Gipall jae caln o duln 5 clalall 5 clalll Jde igall Al claaadl)
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3. Rechcreche de Sewanoudé Honoré houngbedj ; Taux de change
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Exogenous: Constant, Linear Trend £ Series: LNBC Workfile: DATA AMZ:Untitled ol = ]
Banawidth: 2 (Newey-West automatic) using Bartlett kemel [ViewIPro(]ObjectIPropertiesl [Print[Name]Freezel [SampleIGenrlSheet[GraphIStatsII
Ad]. +-Stat Prob.* Augmented Dickey-Fuller Unit Root Test on LNBC
Phillips-Perron test statistic 0382999 09334 Null Hypothesis: LINBC has & unit root
Test crifical values: 1% level 4300824 Exogenous. Constant ~ =
5% level 3574744 Lag Length: 0 (Automatic - based on SIC, maxlag=7)
10% level -3.221728 N
-Statistic Prob.*
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller test statistic -1.631665 0.4542
Test critical values: 1% level -3.679322
Residual variance (no correction) 0.011478 5% level -2.987767
HAC corrected variance (Bartlett kernel) 0.009217 10% level -2.622989

*Mackinnon (1998) one-sided p-values.

Phillips-Perron Test Equation

Dependent Variable: DILNBC) Augmented Dickey-Fuller Test Equation
Wethod: Least Squares Dependent Variable: D{LNBC)
Date: 12/28/16 Time: 14:01 Method: Least Squares
Sample (adjusted). 2 30 Date: 12/27M16 Time: 21:34
Included observations: 29 after adjustments Sample (adjusted). 2 30
Included observations: 29 after adjustments
Variable Coefficient Std. Error tStatistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
LMBC(-1) -0.151792 0.181800  -0.834940 04114
c 0.088194 0043717 1.559913  0.1309 LNBC(-1) 0257240 0157660 1631665  0.1144
@TREND(™7) -0.003336 0.002912  -1.145303 0.2625 C 0.035124 0.033013 1.063954 0.2968 i
Series: LNBC  Workfile: DATA AM2::Untitled =

A Series: LNBC Workfile: DATA AM2:Untitled, =)= R e ntledh Lo o

[V\ew]PrncIObJe:thropemes] [PrmtINamelFreeze] [Sample[GeanSneethraphIStats]I
Augmented Dickey-Fuller Unit Root Test on LNBC

ViewlProcIObjectIProper‘ties] [PrinthameIFreeze] [SampleIGEanSheetIGraphIStat:
Augmented Dickey-Fuller Unit Root Test on LNBC

THLIT T Ty PO eSS, CIvOs (Tas & Ui rot Null Hypothesis: LNBC has a unit root
Exogenous: Constant, Linear Trend Exogenous: None 1
Lag Length: 0 {Automatic - based on SIC, maxlag=7) Lag Length: 0 (Automatic - based on SIC, maxlag=7) 3
t-Statistic Prob.* t-Statistic Prob.”

Augmented Dickey-Fuller test statistic -0.834940 0.9503 Augmented Dickey-Fuller test statistic -1.269055  0.1835
Test critical values: 1% level -4.309824 Test critical values: 1% level -2.547120

5% level -3 574244 5% level -1.952910

10% level -3.221728 10% level 1610011

*MacKinnon (1996) one-sided p-values. “Wackinnon (1996) one-sided pvalues

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNBC)
Wethod: Least Squares

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

Method: Least Squares . __——
Date: 12/27116 Time: 21:34
Date: 12/2716 Time: 21:37 Sample (adjusted) 2 30
Sample (adjusted) 2 30 Included observations: 29 after adjustments
Included observations: 29 after adjustments
Variable Coefficient Std. Error 1-Stalistic Prob
Variable Coeflicient Std. Error t-Statistic Prob.
LNBC(-1) -0.128375 0101158  -1.289055 02149
LMBC{-1) -0.151792 0.181800 -0.834940 0.4114
c 0.068194 0.043717 1.559913 01309 R-squared 0051592 Mean dependentvar -0.006260 -
@TREND({17) -0.003336 0.002912 -1.145303 0.2625

Mull Hypothesis: LNBC has a unitroot
Exogenous: None
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel
Mull Hypothesis: LMBC has a unitroot
.y - Exogenous: Constant
Adj. tStat Prob Bandwidth: 1 (Newey-West autormatic) using Bartiett kernel

Phillips-Ferron test statistic -1.269055 0.1835 Adj. t-Stat Prob.*
Test critical values: 1% level -2.647120
5% level -1.952910 Phillips-Perron test statistic -1.718876 0.4116
10% level -1.610011 Test critical values 1% level -3.679322
5% level -2.967767
*Mackinnon (1996) one-sided p-valuas 10% level -2.622939

*Mackinnon (1996) one-sided p-values

Residual variance (no correction) 0.012563
HAC corrected variance (Bartlett kernel) 0.012563 Residual variance (no correction) 0012057
HAC corrected variance (Bartlett kernel) 0.012830

Phillips-Perron Test Equation

Dependent Variable: D(LNBC)

Method: Least Squares

Date: 12/28/16 Time: 14:03

Sample (adjusted): 2 30

Included observations: 29 after adjustments

Phillips-Perron Test Equation

Dependent Variable: DILNBC)

Method: Least Squares

Date: 12/28/16 Time: 14:02

Sample (adjusted). 2 30

Included observations: 29 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob Variable Coefficient Std. Error t-Statistic Prob.
LMNBC(-1) -0.257249 0157660 -1.631665 01144
LMNBC-1) -0.128375 0.101158 -1.269055 0.2149 s 0.0235124 0033013 1.053054 02988
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Mull Hypothesis: D{LNBC) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel

£ Series: LNBC Workfile: DATA AM2:Untitled\ == ==
[ViewlProcIDbjectIPruper‘ties] [PrintINamEIFreeZE] [SampleIGeanSheetIGraphIStatsII
Augmented Dickey-Fuller Unit Root Test on D{LNBC)

Adj. t-Stat Prob.* -
! Mull Hypothesis: DILMBC) has a unit root
. e Exogenous: Constant
Phillips-Perron test statistic -h. 166527 0.0014 Lag Length: 0 (Automatic - based on SIC, maxlag=7} E
Test critical values: 1% level -4.323979
5% level -1.580623 t-Statistic Prob.”
10% level -3228334 Augmented Dickey-Fuller test statistic 4315130 0.0006
- Test critical values: 1% level -3.689194
*MackKinnon (1996) one-sided p-values. 5% level -2.971853
10% level -2.625121
] - *Macki 1996 -sided p-values.
Residual variance (no correction) 0.011828 Mackinnon { }one-sided pvalues
HAC corrected variance (Bartlett kernel) 0.007593
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNBC,2)
Method: Least Squares
. ) Date: 12/27/16 Time: 21:36
F‘h|ll|ps—Perroanest Equation Sample (adjusted): 3 20
Dependent Variable: D(LNBC,2) Included observations: 28 after adjustments
Method: Least Squares
Dale 12."28."16 Time. 1403 Variable Coefficient Std. Error t-Statistic Prob.
Sample (adjusted): 3 30 _ D(LNBC(-1)) 1031752 0214273 -4.815130  0.0001
Included observations: 28 after adjustments C -0.011302 0.022320 -0.506340 0.6169
Variable Coeficient  Std. Emor  t-Statistc  Prob. R-squared 0.471389  Mean dependent var -0.015123
Adjusted R-squared 0.451057 S.D. dependentvar 0.159307 il
MNull Hypothesis: D{LNBC) has a unit root
Exog emu < None ( ) £ Series: LNEC Workfile: DATA AM2:Untitled\ =5 (R~

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel View[ProclonjectIPropertiasl [PrintINameIFreeze] [SEmpleIGeansneetIGrapnIstatsl[

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

Adj. t-Stat Prob.* n
Mull Hypothesis: D(LNBC) has a unit root
o - Exogenous: Constant, Linear Trend -
Phillips-Perron test statistic -4.833770 0.0000 Lag Length: 1 (Automatic - based on SIC. maxlag=7 £
Test crifical values: 1% level 2650145 oLeng 10 Mmaxagh
5% level -1.953381 LStatistic  Prob.*
10% level -1.609798
Augmented Dickey-Fuller test statistic -5.388013 0.0009
*MacKinnon (1996) one-sided p-values. Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
Residual variance (no correction) 0.013064 *MacKinnen (1996) ane-sided p-values
HAC corrected variance (Bartlett kernel) 0.010440 ’
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNBC,2)
Phillips-Perron Test Equation Method: Least Squares
Dependent Variable: D(LNBC,2} Date: 12127115 Time: 21:35
Method: Least Squares Sample (adjusted) 4 30
- T Included observations: 27 after adjustments
Date: 12/28/16 Time: 14:04
Sample (adjusted): 3 30 Variable Coefficient Std. Error +-Statistic Prob.
Included obsenvations: 28 after adjustments
DI{LNBC{-1)) -1.619747 0.300620 -5.388013 0.0000
Variable Coefficient  Std. Error  t-Statistic Prob. D{LNBC(-1).2) 0482192 0199728 2414246  0.0241
c 0.089281 0.043508 1.840543 0.0736
D(LNBCH1)) 1035615 0211168  -4.904233  0.0000 @TREND("1) 0006117 0002734 -2236935 00353
Mull Hypothesis: D(LMNBC) has a unit root . N - - N N - — . N . N
Exogenous: Constant = ¥
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel duomented BckevEuBentnitBoolleston DILNBC)
Mull Hypothesis: D(LMNBC) has a unit root it
Ad]. t-Stat Prob.* Exogenous: Mone
Lag Length: 0 (Automnatic - based on SIC, maxlag=7) =
Phillips-Perron test statistic -4 735776 0.0007
Test critical values: 1% level -3.689194 t-Statistic Prob.*
5% level -2.971853
10% level -2 625121 Augmented Dickey-Fuller test statistic -4.904233 0.0000
Test critical values: 1% level -2.650145
*Mackinnon (1996} one-sided p-values. 5% level -1.953381
10% level -1.609798
Residual wariance (no correction) 0.012936 “MacKinnon (1996) one-sided p-values
HAC corrected variance (Bartlett kernel) 0.010285
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LMBC 2}
Phillips-Perron Test Equation g:;z.n.?éga?ﬁésgrﬁzgz.l.as
Dependent Variable: D(LNBC, 2) Samble (adjusted) 3'30 ’
Wethod: Least Squares Included observations: 28 after adjustments
Date: 12/28M6 Time: 14:04
Sample (adjusted): 3 30 Variable Coeficient  Std.Error  bStatistic  Prob.
Included observations: 28 after adjustments
D{LNBC{-1)) -1.035615 0.211168 -4.904233 0.0000
Variable Coefficient Std. Errar t-Statistic Prob
R-squared 0.466176 MWean dependentvar -0.015128
D{LMBC(-1)) -1.031752 0.214273 -4.815130 0.0001 Adjusted R-sguared 0466176 S.D.dependentvar 0.159307
C -0.011302 0.022320 -0.506340 0.6169 S.E. ofregression 0.116395 Akaike info criterion -1.428598
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Mull Hypothesis: LNDM has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 3 (Automalic - based on SIC, maxlag=7)

Mull Hypothesis: LMDM has a unit root
Exogenous: Constant

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

Adj. +-Stat Prob.*
t-Statistic Prob.*
Fhillips-Perron test statistic -1.697564 0.4219
Augmented Dickey-Fuller test statistic -2.653781 0.2619 Test critical values: 1% level -3.679322
Test critical values 1% level -4.356068 5% level -2 967767
5% level -3.595026 10% level -2.622989
10% level -3.233456
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.000318
Augmented Dickey-Fuller Test Equation HAC corrected variance (Bartlett kernel) 0.000369
Dependent Variable: D(LNDM)
Method: Least Squares
Date: 12/27116 Time: 22:08
Sample (adjusted). 5 30 Phillips-Perron Test Equation
Included observations: 26 after adjustments Dependent Variable: D(LNDM)
Method: Least Squares
Variable Coefficient  Std. Eror  t-Staistic  Prob Date: 12/28118 Time: 14:05
Sample (adjusted) 2 30
LNDM(-1) 0479919 0130843 2653781  0.0152 Included observations. 29 after adjusiments
Bgt:g:::gﬁ ggg;igg gglgg;g ggi;igg ggggg Variable Coefficient Std. Error t-Statistic Prob
D[LN%M['E” igg;igg 3;322?3 ;g;??;i gg:ig LNDM{-1} -0.030212  0.016884 -1.780444  0.0848
' . } . C 0.305719 0157384 1.942382 0.0626
@TREMND{™") 0.011093 0.004332 2560608 0.0188
L R . L e G e
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Barlett kernel
MNull Hypothesis: LNDM has a unit root
Exogenous: None Adj. t-Stat Prob*
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -2.399599 0.3720
t-Statistic Prob.* Testcritical values: 1% level -4.309824
5% level -3.574244
Augmented Dickey-Fuller test stafistic 8666341 1.0000 10% level 3221728
Test critical values: 1% level -2.647120 *MacKinnon (1996) one-sided pvalues.
5% level -1.952910
10% level -1.610011
Residual variance (no correction) 0.000276
*Mackinnon (1996) one-sided p-values. HAC corrected variance (Bartlett kernel) 0.000353
[A)ugme;lettj\?lc.kﬂ-ﬁglirr\};ﬁtEquatlon Phillips-Perron Test Equation
ependent Variable: DILNDH) Dependent Variable: D(LNDM)
Method: Least Squares Method: Least Squares
Date: 1227116 Time: 22:10 Date: 12/28/16 Time: 14:05
Sample (adjusted): 2 30 Sample (adjusted): 2 30
Included observations: 29 after adjustments Included observations: 29 after adjustments
Variable Coefficient Std. Error -Statistic Prob. ariable Coefficient Std. Error t-Statistic Prob.
3 LMDM(-1) -0.290749 0131503 -2.210969 0.0360
LNDM{-1) 0.002574  0.000386  G.666341 0.0000 c 5638172 1178018 2239500  0.0339
@TREND(™") 0.006381 0.003197 1.996089 0.0565
R-squared -0.018897 Mean dependentvar 0.024139
Mull Hypothesis: LNDM has a unit root
Exogenous: Mone
CAUYEIUUS. GUTIStant Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Lag Length: 0 (Automatic - based on SIC, maxag=7)
Adj. t-5tat Prob*
t-Statistic Prob.* — —
Phillips-Perron test statistic 6.103565 1.0000
Augmented Dickey-Fuller test statistic 1780444 03780 Test critical values: 1% level -2.647120
Testoricalvalues: 1% level 3670322 5% level -1.952910
est crifical values: eve -3 10% level 1610011
5% level -2.967767
10% level 2622939 *MacKinnon (1996) one-sided p-values.
*MacKinnon (1998) one-sided p-values.
Residual variance (no correction) 0.000363
HAC corrected variance (Bartlett kernel) 0.000433
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNDM)
rv1ethpd:Leastngares ) Phillips-Perron Test Equation
Date: 12/27116 Time: 22:09 Dependent Variable: DILNDM)
Sample (adjusted): 230 Method: Least Squares
Included obsevations: 29 after adjustments Date: 12/28/16 Time: 14:06
Sample (adjusted). 2 30
Variable Coefiicient ~ Std. Error  tStatistic  Prob. Included observations: 29 after adjustments
LNDH-1) 0.030213 0.016884 -1739444  0.0848 Wariable Coeflicient Std. Error t-Statistic Frob.
¢ 0.305719 0157394 1942382 0.0626 LMNDM{-1} 0.002574 0.000386 §.666341 0.0000
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MNull Hypothesis: D(LNDM) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

lViewlPru(lObjECthmpertiEsJ lPriﬂthEmElFrEEZEJ lSamplelGEﬂrlSheethraphlStatsl

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

Mull Hypothesis: D(LMDM) has a unit root
Exogenous: Mone

Adj. t-Stat Prob. Lag Length: 2 (Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -3.888620 0.0062 t-Statist Prob.*
Testcricalvalues: 1% level 3589194 anete e
5% level -2.971853 Augmented Dickey-Fuller test statistic -1.391499  0.1486
10% level -2629121 Test critical values: 1% level -2.656915
5% level -1.954414
*MacKinnon (1996) one-sided p-values. 10% level -1.609329
*MacKinnon (1996) one-sided p-values
Residual variance (no correction) 0.000325
HAC corrected variance (Bartlett kernel) 0.000282 .
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNDM,2)
Method: Least Squares
} Date: 12/27TH6 Time: 22:11
Phillips-Perron Test Equation Sample (adjusted). 5 30
Dependent Variable: D(LNDM,2) Included observations: 26 after adjustments
Method: Least Squares
Date: 12/28/16 Time: 14:07 Variable Coefficient Std. Error +Statistic Prob.
Sample (adjusted): 3 30
Included observations: 28 after adjustments D{LMNDM(-1)) -0.205034 0.147348 -1.391489 01774
D{LMNDM(-1),2) -0.347525 0.1928402 -1.751619 0.0932
Variable Coeficient  Std.Eror  tSfatistic  Prob. DLNDM(-2}).2) 0420171 0185757 -2261932  0.0335
R-squared 0342234 Mean dependentvar -0.001459
DILMDM{-1)) -0.785996 0197720 -3975305 0.0005 N
c 0.017685 0.006148 2 876586 0.0079 Adiusted R-sauared 0.285037 S.D. dependentvar 0.023953
Mull Hypothesis: DILMDM) has a unit root
YU P . LS 1 )
Exogenous: Constant, Linear Trend Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel Lag Length: 3 (Automatic - based on SIC, maxlag=7)
Adj. t-Stat Prob.* +-Statistic Prob.*
Phillips-Perron test stafistic 4069070 0.0177 Augmented Dickey-Fuller test statistic -2.518880 01232
Test critical values: 1% level -4.323979 Test critical values: 1% avel 3724070
5% level -3.580623 5o | | 5 9aF225
10% level -3.226334 eve <
10% level -2.632604
*MacKinnon (1996) one-sided p-values
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.000314
HAC corrected variance (Bartlett kernel) 0.000318 Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMDM,2)
Method: Least Squares
Phillips-Perron Test Equation Date: 12/27116 Time: 22:11
Dependent Variable: D(LNDM.2) Sample (adjusted): 6 30
Wethod: Least Squares Included observations: 25 after adjustments
Date: 12/28/16 Time: 14:06
Sample (adjusted): 3 30 Variable Coefficient Std. Error t-Statistic Prob.
Included observations: 28 after adjustments
D{LNDM-1)) -0.982369 0390002  -2.518880 0.0204
Variable Coeficient  Std. Emor  t-Statistic  Prob. DILNDME1).2) 0.213859 0344308 0620054 05416
DLNDM(-1)) 0820401 0201965 -4.062097  0.0004 D(LNDM{-2),2) -0.060934 0.266751 -0.228430 0.8216
C 0.024856  0.010015 2481741 00202 D{LNDM{-3),2) 0.074089 0.213103 0.347666 07317
@TREND(™7) -0.000406 0.000447  -0.908792 03721 c 0.020662 0.010357 1.994920 0.0599
Mull Hypothesis: D(LNDM) has a unit root
Exogenous: Mone
Bandwidth: 1 (Mewey-West automatic) using Bartlett kernel Null Hypothesis: D{LNDM) has a unit root
Exogenous: Constant, Linear Trend
Adj. t-5tat Prob.* Lag Length: 2 (Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -2.436111 0.0168 t-Statistic Prob.*
Test critical values: 1% level -2.650145
5% level -1.953381 Augmented Dickey-Fuller test statistic -2.201505 0.4692
10% level -1.609798 Test critical values 1% level -4.356068
58 lavel -3.595028
*MacKinnon (1996) one-sided p-values. 10% level -3.233456
*MacKinnon {1996) one-sided p-values
Residual variance (no correction) 0.000428
HAC corrected variance (Bartlett kernel) 0.000370 X X
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNDM,2)
Method: Least Squares
Phillips-Perron Test Equation g::: Egylﬁﬂe—g;ﬂ; 3202:10
Dependent Variable: D(LNDM 2) P e ladusted). < 2
. Included observations: 26 after adjustments
Method: Least Squares
Date: 12/28/16 Time: 14:07 . i ",
Sample (adjusted): 3 30 Variable Coeficient  Std Error  t-Statistic Prob.
Included abservations: 28 after adjustments DILNDM1) 0791633 0359589 2201505  0.0390
- - — D(LNDM(-1),2) 0.016992 0280479  0.060580  0.9523
Wariable Coefficient Std. Error t-Statistic Frob. D(LNDM(2).2) 0196716 0219191 -0807461  0.3796
C 0022745  0.013936 1626220  0.1188
D{LMDM{-1}} -0.320604 0.128058  -2.503579 0.0186 @TREND('T") 0000338 0000525 -0.643207 05270

m

m
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Mull Hypothesis: LMGDP has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Mull Hypothesis: LNGDP has a unit root
i i i Exogenous: Constant, Linear Trend
Phillips-Perron test statistic 1.403562 0.9985 : " .
Test critical values: 1% level 3679322 Lag Length: 1 (Automatic - based on SIC, maxlag=7)
5% level -2.967767 -Statistic Prab®
10% level -2.622989
n Augmented Dickey-Fuller test statistic -2.198536 0.4721
MacKinnon (1996} one-sided p-values. Test critical values 1% level 4323979
5% level -3.580623
10% level -3.225334
Residual variance (no correction) 7. 76E-05
HAC corrected variance (Bartlett kernel} 0.000145 *MacKinnon (1996) one-sided pvalues.
Augmented Dickey-Fuller Test Equation
Phillips-Perron Test Equation Dependent Variable: D(LNGDF)
Dependent WVariable: D(LNGDP) Method: Least Squares
Method: Least Squares Date: 02/26/17 Time: 11:37
Date: 02/26M7 Time: 11:41 Sample (adjusted): 1988 2015
Sample (adjusted). 1987 2015 Included observations: 28 after adjustments
Included observations: 29 after adjustments Variable Coefficient  Std. Eror  tStatistic  Prob
Variable Cuoefficient Std. Error t-Statistic Prob LNGDP{-=1) 0145857 0.066343 2198536 0.0378
D(LMNGDP({-1}) 0.172564 0.120769 0.954515 0.3493
LMGDP{-1) 0032831 0.015561 2109792 0.0443 c 0.767690 0.347502 2200170 0.0370
c -0.167080 0.084602  -1.974867 0.0588 @TREND("19367) 0.002306  0.000908 2540388  0.0180
R-squared 0141528 Mean dependentvar 0.01137¢  R-squared 0.354898 Mean dependentvar 0011895
Adjusted R-squared 01089733 S.D. dependentvar 0.009674  Adjusted R-squared 0.274261 &8.D. dependentvar 0.009437
S.E. of regression 0.009122 Akaike info criterion -G.48856E SE ofregression 0.008040  Akaike infa criterion -6.677328
Sum squared resid 0.002249 Schwarz criterion -6.29427C Sum squared resid 0.001551 Schwarz criterion -6.487013
Log likelinood 96 08421 Hannan-Quinn criter. -6.459034 Log likelinood 97.48260 Hannan-Quinn criter. -6.619147
F-statistic 4 451224 Durbin-Watson stat 1.423821 F-statistic 4401149 Durbin-Watson stat 2.032069
Prob{F-statistic) 0.044286 Prob(F-statistic) 0.013293

Mull Hypothesis: LMGDP has a unit root
Exogencous: Constant, Linear Trend
Bandwidth: 3 (Mewey-West automatic) using Bartlett kernel

Mull Hypothesis: LMNGDP has a unit root

Adj. t-Stat Prob.*
Exogenous: MNone
FPhillips-Perren test statistic 2413219 0.3656 Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Test critical values 1% level 4309824
5% level -3.574244 +Statistic Prob.*
10% level -3.221728
- Augmented Dickey-Fuller test statistic 6428790 1.0000
Mackinnon (1996} one-sided p-values. Test critical values 1% level 5647120
5% level -1.952910
Residual variance (no correction} 5.56E-05 10% level -1.610011
HAC corrected variance (Bartlett kernel) 8.02E-05
*MacKinnon (1996) one-sided p-values.
Phillips-Perran Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: DILNGDP} Degendent\/anab‘;e D[LNGDF’)q
Method: Least Squares P .
Date: 02/26/17 Time: 11:40 Method: Least Squares
Sample (adiustsd)y 1987 2015 Date: 02/26/17 Time: 11:38
Included ocbservations: 20 after adjustments Sample (adjusted): 1987 2015
Included observations: 29 after adjustments
variable Coefficient Std. Errar t-Statistic Prob
LMGDPC1) 0147310 0.057840 > 546851 0.0171 Variable Coefficient Std. Error t-Statistic Prob
c 0.775954 0.303433 2.557251 0.0167
@TREMND(19867) 0.002411 0.000753 3201960 0.0036 LNGDP{-1) 0.002108 0.000327 6.429790 0.0000
R-squared 0.384312 Mean dependent var 0.011379 R-squared 0017523 Mean dependentvar 0.011379
Adjusted R-squared 0.336951 S.D. dependentvar 0.009674 Adjusted R-squared 0.017523 5.D. dependentvar 0.009674
S.E. of regression 0.007877 Akaike info criterion -5. 752014 SE. of regression 0.009580 Akaike info criterion _6.422600
Sum squared resid 0.001613 Schwarz criterion -6.610569 : s B
Log likelinood 100.9042 Hannan-Quinn criter. -6. 707715 Sum squared rasid 0002574 Schwarz criterion 6375461
Fostatistic 8114574 Durbin-Watson stat 1 650658 Log likelihood 9412783 Hannan-Quinn criter. -6.407843
Prob(F-statistic) 0.001827 Durbin-Watson stat 1.207717
Mull Hypothesis: LMGDP has a unit root
Exogenous: None
i " A i i " .
Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel Null Hypothesis: LNGDP has 2 unit root

Exogenous: Constant

Adj. tStat Prob.” Lag Length: O {Automatic - based on SIC, maxlag=7)

Phillips-Perron test statistic 4.322848 1.0000 tstatistic Prob*
Test critical values: 1% level -2.647120
150?@”9;99” j'gfﬁgﬁ Augmented Dickey-Fuller test statistic 2109792 0.9998
_ Test critical values: 1% level -3.679322
*MacKinnon (1996) one-sided p-values. 5% level 2967767
10% level -2.622989
Residual variance (no correction) 8.88E-05 *MacKinnon (1996) one-sided p-values.
HAC corrected variance (Bartlett kernel) 0.000196
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNGDP)
Phillips-Perron Test Equation Method: Least Squares
Dependent Variable: D{LNGDP) Date: 02/26M7 Time: 11:38
Method: Least Squares Sample (adjusted). 1987 2015
Date: 02/26M7 Time: 11:41 Included observations: 29 after adjusiments
Sample (adjusted): 1987 2015
Included observations: 29 after adjustments Variable Coefficient Std. Erraor t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob. LNGDP(-1) 0.032831 0.015561 2109792 0.0443
c -0.167080 0.084603  -1.974867 0.0586
LMNGDP{-1) 0.002106 0.000327 5.429790 0.0000
R-squared 0.141528 Mean dependentvar 0.011379
R-squared 0.017523 Mean dependentvar 0.011379 Adjusted R-squared 0.108733 S.D dependentvar 0.009674
Adjusted R-squared 0.017523 5.D. dependentvar 0.009674 S.E. of regression 0.009128 Akaike info criterion -6.488566
S.E. of regression 0.009588 Akaike info criterion -6.422609 Sum squared resid 0.002249 Schwarz criterion -6.394270
Sum squared resid 0002574  Schwarz criterion -6.375461 Log likelihood 96.08421 Hannan-Quinn criter -6.459034
Log likelihood 9412782 Hannan-Quinn criter. -6.407842 F-statistic 4451224 Durbin-Watson stat 1.423821

Durbin-Watson stat 1.207717 Prob(F-statistic) 0.044286
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Mull Hypothesis: DILNGDP) has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Mull Hypothesis: D(LMGDP) has a unit root

Exogenous: Mone

Lag Length: 0 {Automatic - based on SIC, maxlag=7)

Adj. +-Stat Prob.*
— — t-Statistic Prob *
Phillips-Perron test statistic -3.676395 0.0103
Test critical values 1% level -3.689194 . o
5o level 2971853 Augme_n_ted Dickey-Fuller test statistic -1.791694 0.0699
10% level -2 625121 Test critical values: 1% level -2 650145
5% level -1.953381
*MacKinnon (1996) one-sided p-values. 10% level -1.609798
N N e .
Residual variance (no correction) T.33E-05 Mackinnon (1996) one-sided p-values.
HAC corrected variance (Bartlett kernel) 8.06E-05
Augmented Dickey-Fuller Test Equation
Dependent Variable: DILNGDP,2)
Phillips-Perron Test Equation Method: Least Squares
Dependent Variable: D(LNGDP,2) e e 44
Method: Least Squares Date: 02.!’25!?1? Tlme. 11:40
Date: 02/26/17 Time: 11:42 Sample (adjusted): 1988 2015
Sample (adjusted): 1988 2015 Included observations: 28 after adjustments
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
DILNGDPE11) _0.632080 0174576 -3 620687 00012 DLMGDP(-1)) -0.232511 0129772 -1.791694 00844
c 0.007777 0.002577 3.018253 0.0056
R-squared 0102265 Mean dependentvar 0.000702
R-squared 0.335198 Mean dependentwvar 0.000702  Adjusted R-squared 0.102265 S.D. dependentvar 0.010697
-gdéUﬂfd R-squared g-gggggg f}-{D-kdEVD?”detm“‘af g-g;ggg; S.E. of regression 0.010135  Akaike info criterion -6.310596
ofregression alke Info criterion - Sum squared resid 0.002772 Schwarz criterion -6.263017
Sum squared resid o pD2052  Schwarz criterian sasa30s 8934834 Hannan-Quinncriter -5 296051
Log likelihood 93.55372 Hannan-Quinn criter. -6.510462 S
F-statistic 13.10937 Durbin-Watson stat 2211787 Durbin-Watson stat 2.545337
Prob(F-statistic) 0.001247
e : Mull Hypothesis: D(LNGDP) has a unit root
MNull H th D{LMGDP) h it t
E:oge\;%ﬂs;'e:llosne { yhas a unit roo Exogenous; Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Adj. t-Stat Prob.* t-Statistic Prob.*
Phillips-Perron test statistic —1.611485 0.0997 Augmented Dickey-Fuller test statistic -4.038718 0.0189
Test critical values: 1% level -2.650145 Test critical values 1% level -4.323979
5% level -1.953381 5% level -3.580623
10% level -1.609798 10% level -3.225334
*Mackinnon (1996} one-sided p-values *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 9.90E-05 i - i
HAC corrected variance (Bartlett kernel) 5.00E-05 .gi%rg:géi?\‘Ir:;ﬁ:?;'eF.ngI(irNTGEESTPE;}u ation
Method: Least Squares
Date: 02/26/17 Time: 11:29
Phillips-Perron Test Equation Sample (adjusted): 1988 2015
Dependsnt Variable: D(LNGDP,2) Included observations: 28 after adjustments
Method: Least Squares
Date: 02/26/17 Time: 11:43 Variable Coefficient Std. Errar t-Statistic FProb
Sample (adjusted). 1988 2015
Included observations: 28 after adjustments DILMGDP{-1}) -0.777952 0192623 -4.038718 0.0004
C 0.003730 0.003562 1.047283 0.2050
Variable Coefficient Std. Error t-Statistic Prob @TREMND(™19867) 0.000366 0.000229 1.597045 01228
DILNGDP(-1}} -0.232511 0129772 1791694  0.0844 R-squared 0.396743 Mean dependentvar 0.000702
Adjusted R-squared 0.248483 S.D. dependentwvar 0.010697
R-squared 0102265 Mean dependentvar 0.000702 S.E. of regression 0.008634  Akaike info criterion -6.565271
Adjusted R-squared 0.102265 S.D. dependentvar 0.010897 Sum squared resid 0.001864 Schwarz criterion -5.422534
S.E. ofregression 0.0107125  Akaike info criterion -6.310598 eali Ol : N
Sum squared resid 0.002773 Schwarz criterion -6.263017 IE?SQT;;T:tIiISOOd gtgagég gapbr]ﬁ:,voé?;r;% csrtlgetr. Sgg;ggg
Log likelihood 89.34834 Hannan-Quinn criter. -6.296051 Prob(F-statistic) 0.001804 b .
Durbin-Watson stat 2 545337 .
Mull Hypothesis: D(LNGDP) has a unit root Mull Hypothesis: DILNGDP) has a unit root
Exogenous: Constant, Linear Trend .
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel E:Zglfennogﬂg: S?:L?tt::"ltatlcf based on SIC, maxlag=7)
Ad. t-Stat Prob.”
t-Statistic Prob.®
Phillips-Perron test statistic -4.118675 0.0158
Test critical values: 1% level -4.323979 Augmented Dickey-Fuller test statistic -3.620687 0.0118
5% level ~3.580823 Test critical values: 1% level -3.689104
10% level -3.225334 595 |evel _>a71853
*MacKinnon (1996) one-sided p-values 10% level -2.625121
*MacKinnon (1996) one-sided p-values
Residual variance (no correction) 6.86E-05
HAC corrected variance (Bartlett kernel) 7.61E-05
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNGDF 2}
Phillips-Perron Test Equation Method: Least Squares
Dependent Variable: D(LNGDP,2) Date: 02/26/M17 Time: 11:39
Method: Least Squares Sample (adjusted): 1988 2015
Date: 02/26/17 Time: 11:42 Included observations: 28 after adjustments
Sample (adjusted). 1988 2015
Included obsernvations: 28 after adjustments variable Coefficient  Std Error  t-Statistic Prob.
Variable Coeflicient Sid. Error t-Statistic Prob.
D{LNGDP{-1)) -0.632080 0.174575 -3.620687 0.0012
D(LNGDP{-1)) -0.777952 0.192623  -4.038718 0.0004 c 0.007777 0.002577 3.018253 0.0056
C 0.003730 0.003562 1.047283 0.3050
@TREND{"19867) 0.000366 0.000229 1.587045 01228 R-squared 0.335198 Mean dependent var 0.000702
R-squared 0396743 Mean dependentvar 0.000702 Adjusted R-squared 0.209628 S.D. dependentvar 0.010697
- X 5 :
Adjusted R-squared 0.348483 S.D. dependent var 0.010697 g,E 0”99"9’;5'0“_‘1 g gggggi ;kz'ke 'nfo.{:m.er'on 'g iiiggg
S.E. of regression 0.0028634 Akaike info criterion -6.565271 um squared resi - chwarz criterion -8
Surn squared resid 0001864 Schwarz criterion 5422534 Loglikelihood 93.55373 Hannan-Quinn criter. -6.510462
Log likelihood 94941379 Hannan-Quinn criter -6.521635 F-statistic 132.10937 Durbin-Watson stat 2211787
F-statistic 8.220862 Durbin-Watson stat 2.072298 Prob(F-statistic) 0.001247
Prob(F-statistic) 0.001804
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IMull Hypothesis: LMM has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

MNull Hypothesis: LMM has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Ad]. t-Stat Prob.”
Phillips-Perron test statistic 0.056755 0.9565 t-Statistic Prob.”
Test critical values 1% level 3679322
585 level D OBTTET Augmented Dickey-Fuller test statistic -2.996997 0.1500
10%% level 2 §22989 Test critical values: 1% level -4.309824
5% level -3.574244
*MacKinnon (1996) one-sided p-values. 10% level -3.221728
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.002338
HAC corrected variance (Barllett kernel) 0.002115
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LNM)
Phillips-Perron Test Equation g:}zogég;ft?s?f;fi1 14
Dependent Variable: D{LNM) Sample (adjusted): 1987 2015
Method: Least Squares
Date: 02/26/17 Time: 11:47 Included observations: 29 after adjustments
T e adjustments Variable Coefficient  Std. Error  t-Statistic Prob
wvariable Coefficient Std. Error t-Statistic Prob. LMME-1) -0.242293 0.080845  -2.006997 0.0059
c 1.016768 0.348424 2018193 0.0072
LMM(-1) -0.002071 0.064531  -0.032091 0.9746 @TREND("19867) 0.005427 0.001393 3.394489 0.0006
[ 0.016505 0.290719 0.056772 0.9551
R-squared 0.368451 Mean dependent var 0.007180
R-squared 0.000038 Mean dependent var 0.007130 Adjusted R-squared 0.319870 S.D. dependentvar 0.049211
Adjusted R-squared -0.03699Y S.D. dependentvar 0.048211 5.E. of regression 0.040585 Akaike info criterion -3.473162
S.E. of regression 0.050113  Akaike info criterion -3.082586 Sum squared resid 0042825 Schwarz criterion 2331718
Sum squared resid 0.067806  Schwarz criterion -2.888290 Log likelihood 53.38085 Hannan-Quinn criter. -3.428864
Log likelihood 46.69750 Hannan-Quinn criter. -3.053054 F-statistic 7584307 Durbin-Watson stat 1.818838
F-statistic 0.001030 Durbin-Watson stat 1.543262 ProbiF_statistic) 0.002543
Prob(F-statistic) 0.974635
Mull Hypothesis: LMM has a unit root
Exogenous: Mone
MNull Hypothesis: LNM has a unit root Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Exogenous: Constant, Linear Trend
Bandwidth: 8 (Mewey-West automatic) using Bartlett kernel
t-Statistic Prob>
Adj. t-Stat Prop.®
- - Augmented Dickey-Fuller test statistic 0784219 0.8771
-Przlslllzrsii;r:f;r\‘ul::‘ slallsll:% Tevel :i:gggggi 002685 Test critical values: 1% level -2 647120
5% level -3.574244 5% level -1.952910
10% level -3.221728 10% level -1.610011
*MacKinnon (1996) one-sided p-values N N
*MacKinnon (1996) one-sided p-values.
Residual variance (ne correction) 0.001477
HAC corrected variance (Bartlett kernel) 0.000883 Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LMNM)
Phillips-Perron Test Equation Method: Least Squares
Dependent Variable: D(LMNM) Date: UQIEE{“I? Time: 11:45
Method: Least Squares Sample (adjusted): 1987 2015
Date: 02/26/17 Time: 11:46 Included observations: 29 after adjustments
Sample (adjusted): 1987 2015
Included ob: ti 29 aft | 1 it
[eded opsenaons 7 e admemen variable Coefficient  Std. Error  t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob
LMY 0.001591 0.002029 0.784219 0.4395
LMNM-1) -0.242293 0.080845 -2.996997 0.0059
c 1.016768  0.348424 2918193  0.0072
@TREMD(19867) 0.005427 0.001393 2.804439 0.0006 R-zsquared -0.000081 Mean dependentvar 0.007180
= " FETryr— S pr— 5007180 Adjusted R-squared -0.000081 S5.D. dependentvar 0.049211
-square. Mean dependent var .
Adjusted R-squared 0319870 S.D. dependentvar 0049211 S.E. of regresslon_ 0.049213 Akaike |nfo_cr|t_er|on 3151433
SE ofregression 0.040585 Akaike info criterion 3473162 Sum squared resid 0.067814 Schwarz criterion -3.104284
Sum sguared resid 0.042825 Schwarz criterion -3.331718 Log likelihood 45.69577 Hannan-Cuinn criter. -3.136666
Log likelihood 53.36085 Hannan-Quinn criter. -3.428864 Durbin-Wats on stat 1 549767
F-statistic 7.584307 Durbin-Watson stat 1.818838
Prob(F-statistich 0.002543
Mull Hypothesis: LMM has a unit root
Exogenous: Mone .
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel Null HYpOth.eSIS. LNM has 2 unitroat
Exogenous: Constant
Adj. t-Stat Prob.* Lag Length: 0 (Automatic - based on SIC, maxlag=7)
. N
Phillips-Perron test statistic 0.832068  0.8858 FStatistic  Prob
Test critical values: 1% level -2.647120
5% level -1.952910 Augmented Dickey-Fuller test statistic -0.032091 0.9479
10% level -1.610011 Test critical values: 1% level -3.679322
5% level -2.967767
*MackKinnon (1996} one-sided p-values. 10% level -2.622989
*MacKinnon (1998) one-sided p-values.
Residual variance (no correction) 0.002338
HAC corrected variance (Bartlett kernel) 0.002092
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LNM)
o ) Method: Least Squares
Phillips-Ferron Test Equation Date: 02/26H7 Time: 11:45
Depengent Variable: D{LMNM) Sample (adjusted): 1987 2015
Method: Least Squares Included observations: 29 after adjustments
Date: 02/26/M17 Time: 11:48
Sample (adjusted): 1987 2015 Variable Coeficient  Std.Emor  tStalistic  Prob
Included observations: 29 after adjustments
. R - LMM(-1) -0.002071 0.064531  -0.032091  0.9746
Variable Coeflicient Std. Error t-Statistic Prob.
c 0016505 0290719  0.056772  0.9551
LIM{-1 0.001581 0.002029 0.784219 0.4395
1 R-squared 0.000038 Mean dependentvar 0.007180
R-squared -0.000081 Mean dependentvar 0.007180 Adjusted R—SQL.lared -0.036997 SD. dependentvar 0.049211
Adjusted R-squared _0.000081 S.D. dependentvar 0.049214  S.E. ofregression 0.050113  Akaike info criterion -3.082586
S.E. of regression 0.049213 Akaike info criterion -3.151433  3umsquared resid 0.067806  Schwarz criterion -2.983290
Sum squared resid 0.067814 Schwarz criterion -3.1042g4  Loglikelihood 46.69750  Hannan-Quinn criter. -3.053054
Log likelinood 46.69577 Hannan-Quinn criter. -2 126666 F-statistic 0.001020 Durbin-Watson stat 1.543262
Durbin-Watson stat 1.549767 Prob(F-statistic) 0.974635
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Mull Hypothesis: D{LMNM) has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 6 (Mewey-West automatic) using Bartlett kernel MNull Hypothesis: D(LMM) has a unit root

Exogenous: Constant

Adj. t-Stat Prob.® Lag Length: O (Automatic - based on SIC, maxlag=7})
Phillips-Perron test statistic -5.412710 0.0001 t-Statistic Prob.*
Test critical values: 1% level -4.323979
5% level ~3.5808523 Augmented Dickey-Fuller test statistic -6.079517 __ 0.0000
10% level -3.225334 Test critical values: 1% level -3.689194
*Mackinnon (1996) one-sided p-values. ‘Iso?ﬁllee\‘l\«'ee‘l ’gg;;?gf
Residual variance {no correction) 0.001418 *Mackinnon (1996) one-sided p-values.
HAC corrected variance (Bartlett kernel) 0.001041
Augmented Dickey-Fuller Test Equation
Bhill P TestE " Dependent Variable: D({LMNM, 2)
Hhps-Ferron Tes quation -
Dependent Variable: D{LNM,2) ge:npgél;eﬁ?$;8$uargi1.4ﬁ
Method: Least Squares ate. N Ime: §
Date: 02/26(17 Time: 11:48 Sample (adjusted): 1988 2015
Sample (adjusted). 1988 2015 Included observations: 28 after adjustments
Included observations: 28 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
Variable Cuoefficient Std. Error t-Statistic Prob
DH{LMM{-1)) -0.976698 0160654 -6.079517 0.0000
D(LNME-13) -1.109794 0181007 -6.131221 0.0000 c 0.012468  0.007844 1589556  0.1240
C -0.0109489 0.017581  -0.622795 0.5391
@TREND19887) 0001590  0.007074 1480280 097513 Resquared 0587043 Mean dependentvar 0.003439
Rsquared 0620321 Mean dependentvar 0003430 Adjusted R-squared 0571160 S.D. dependentvar 0.062233
Adjusted R-squared 0.5899456 S.D. dependentvar 0.062233 S.E. ofregression 0.040754  Akaike info criterion -3.493798
S.E. of regression 0.039851 Akaike info criterion -3.506386 Sum squared resid 0.043182 Schwarz criterion -3.398640
Sum squared resid 0.039702 Schwarz criterion -3.363649 Log likelinood 50.91317 Hannan-Cuinn criter. -3.464707
Log likelihood 5208840 Hannan-Quinn criter -3.462750 F-statistic 36.96052 Durbin-Watson stat 1.848997
F-statistic 20.42251 Durbin-Watson stat 1.907760 Prob(F-statistic) 0.000002
Prob(F-statistic) 0.000006
Mull Hypothesis: D(LNM) has a unit root
Mull Hypothesis: D(LNM) has a unit root Exogenous: Constant, Linear Trend
Exogenous: Constant . N _
Bandwidth: 1 (Mewey-West automatic) using Bartlett kernel Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Ad). t-Stat Prop.s t-Statistic Prob.*
Phillips-Perron test statistic -6.056119 0.0000 Augmented Dickey-Fuller test statistic -6.131221 0.0001
Test critical values 1% level -3.689194 Test critical values: 1% level -4.323979
5% level -2.971853 _
10% level -2.625121 ‘Isoqsﬁlleevveell _g gggggi
“MackKinnon (1996) one-sided p-values.
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.001542
HAC corrected variance (Bartlett kernel} 0.001585 Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNM, 2)
Method: Least Squares
Phillips-Perron Test Equation Date: 02/26/17 Time: 11:45
Dependent Variable: D(LMNM,2) Sample (adjusted): 1988 2015
Method: Least Squares Included observations: 28 after adjustments
Date: 02/26/17 Time: 11:49
Sample (adjusted). 1988 2015 Wariable Coeficient Std. Error t-Statistic Prab.
Included observations: 28 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob DLNME1Y) -1.109794 0.181007 -6.131221 0.0000
C -0.010949 0.017581 -0.622795 0.5391
D{LMM{-1}} -0.976698 0160654  -6.079517 0.0000 @TREND(™18867) 0.001590 0.001074 1.480260 0.1513
c 0.012468 0.007844 1.589556 0.1240
R 3 Gsaroa3 M 3 E— 0003430 R-squared 0.620321 Mean dependentwvar 0.003439
-square . Mean dependent var - Adjusted R-squared 0.589946 S.D. dependentvar 0.062233
Adjusted R-squared 0571160 S.D. dependentwvar 0.062233 N N N N N
S.E. ofregression 0040754 Akaike info criterion 3493798 S.E. of regression 0.039851  Akaike info criterion -3.506386
Sum squared resid 0043182 Schwarz criterion -3.398640 Sum squared resid 0.039702  Schwarz criterion -3.363649
Log likelinood 50.91217 Hannan-Quinn criter. -3.464707 Log likelihood 52.068940 Hannan-Quinn criter. -3.482750
F-statistic 3696052 Durbin-Watson stat 1.848997 F-statistic 2042251 Durbin-Watson stat 1.907760
Prob(F-statistic) 0.000002 Prob(F-statistic) 0.000006
Mull Hypothesis: D(LMNM) has a unitroot
Mull Hypothesis: D(LMM) has a unit root Exogenous: None
Exogenous: Mone ) _ Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj t-Stat Prob.* t-Statistic Frob.”
Phillips-Perron test statistic -5.679451 0.0000 Augmented Dickey-Fuller test statistic -5.725361 0.0000
Test critical values: 1% level -2.650145 Test critical values: 1% level -2.650145
5% level 1953381 5% level -1.953381
10% level -1 609798 10% level -1.609798
*Mackinnon (1996) one-sided p-values. ) "
*MacKinnon (1996} one-sided p-values.
Residual variance (no correction) 0.001692
HAC corrected variance (Bartlett kernel) 0.001832 Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LMNM,2)
Method: Least Squares
Phillips-Perron Test Equation Date: 02125{17 Time: 11:46
Dependent Variable: D(LMNM,2) Sample (adjusted): 1988 2015
Method: Least Squares Included observations: 28 after adjustments
Date: 02/26/M17 Time: 11:49
Sample (adjusted): 1986 2015 Variable Coefficient  Std.Emor  t-Statistic  Prob.
Included observations: 28 after adjustments
Variable Coeficient  Std Error  t-Statistic  Prob D{LNM(-1)) -0.928348 0162147 5725361  0.0000
D(LMNM(-13) -0.928348 0162147  -5.725361 0.0000 R-squared 0.546912 WMean dependentvar 0.003439
= 3 0546912 M a - 0003239 Adjusted R-squared 0.546912 3S.D. dependentvar 0.062233
-square WMean dependent var R - P R
Adjusted R-squared 0546912 S.D.dependentvar 0.062233 g.E. °fregreis'°”.d g'gi;ggg 'gki'ke '”fo.tc”t.e”o” g'i;i;’gi
S.E. of regression 0.041890 Akaike info criterion -3.472483 um squaredresi : chwarz criterion -2
Sum squared resid 0.047379  Schwarz criterion -3.424904 Log likelihood 49.61476 Hannan-Quinn criter. -3.457937
Log likelihood 49 61476 Hannan-Quinn criter -3.457937 Durbin-Watson stat 1.736334
Durbin-Watson stat 1.736334
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Mull Hypothesis: LMPIM has a unit root
Exogenous: Constant

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

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

Adj. t-Stat Prob.* Lag Length: O (Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -2.615529 0.1014 =
Test critical values %% lewel 3679322 -Stafistic Prob
5% level -2.967767
10% level -2.622989 Augmented Dickey-Fuller test statistic -1.295968 0.8689
Test critical values: 1% level -4.3090824
*MacKinnon (1996} one-sided p-values 5% level 3574244
10% level -3.221728
Residual variance (no correction) 0.004400
HAC corrected variance (Bartlett kernel) 0.006499 *MackKinnon (1996) one-sided p-values
e : Augmented Dickey-Fuller Test Equation
LA A AR AN Dependent variable: DILNPIM)
Method: Least Squares Method: Least Squares
Date: 02/26/17 Time: 11:57 Date: 02/26/17 Time: 11:52
Sample (adjusted)y 1987 2015 Sample (adjusted): 1987 2015
Included observations: 29 after adjustments Included observations: 29 after adjustments
“Variable Coefficient Std. Error t-Statistic Prob.
Wariable Coefficient Std. Error t-Statistic Prob
LMNPIM-1) -0.125791 0.043555 -2.888080 0.0075
< 0.025140 0.021120 1.190376 0.2443 LMNPIM{-1) -0.067433 0.052033 -1.295968 0.2064
R-squared 0.236015 Mean dependentvar -0.023453 c . . -0.048592 0.044261 -1.097860 0.2823
Adjusted R-squared 0.207712 S.D. dependentvar 0.07 7229 @TREND{™19867) 0.003413 0.001823 1.872286 0.0725
S.E. ofregression 0068742 Alkaike info criterion -2.450453
Sum squared resid 0127586 Schwarz criterion -2.356156 R-squared 0.326782 Mean dependent var -0.023453
Log likelinood 37.53156 Hannan-Quinn criter. -2.420920 Adjusted R-squared 0.274005 S.0D. dependent var 0.0F77229
F-statistic 2.241006 Durbin-Watson stat 1.224419 -
Prob(F-statistic) 0.007546 SE ofregressmn_ 0.0685758 Akaike |nfo_|::r|t_er|un -2 5079686
Sum squared resid 0.112428 Schwarz criterion -2.366521
Log likelihood 39.36550 Hannan-Quinn criter. -2 463667
F-statistic 5.210229 Durbin-Watson stat 1.484721
ProhiF-statisticy 0 NNsRAS
Mull Hypothesis: LIMPIM has a unit root Mull Hypothesis: LMPIM has a unit root =
Exogenous: Constant, Linear Trend Exogenous: Constant
Bandwidth: 3 (MNewey-West automatic) using Bartlett kernel Lag Length: 6 (Automatic - based on SIC, maxlag=7)
Adj. t-Stat Prob.™ t-Statistic Prob.*
Phillips-Perron test statistic -1.303575 0.8669 Augmented Dickey-Fuller test statisti -4 026169 0.0054
Test critical values 1% level -4 309824 Test critical values 26 level -3.75290486
5% level -3 574244 5% level -2.998064
10% level -3.221728 10% level -2.638752
*MackKinnon (1996) one-sided p-values *MackKinnon (1996) one-sided p-values
Residual variance (no correction 0.003877 Augmented Dickey-Fuller Test Equation
HAC corrected variance (Bartlett kernel) 0.004256 Dependent Variable: D(LMNPIM)
Method: Least Squares
Date: 02/26/17 Time: 11:53
Sample (adjusted): 1993 2015
Phillips-Perron Test Equation Included observations: 23 after adjustments
Dependent Variable: D(LMNPIM)
Method: Least Squares Variable Coefficient Std. Error t-Statistic Prob
Date: 02/26/17 Time: 11:56
Sample (adjusted): 1987 2015 LMPIM-1) -0.317833 0.078942 -4 026169 o.0011
Included observations: 29 after adjustments DLMNPIM-1)3) 0.1328245 0.187329 0737977 0.4719
DLMNPIM(-2)) -0.217681 0.185122 -1.175875 0.2580
Variable Coefficient Std. Error t+Statistic Prob D(LMNPIM(-3)) 0.062764 0.184252 0.340641 0.7381
DLMNPIM(-4)) 0.280114 0.180428 1.552503 o.1414
LMNPIM-1) -0.067433 0.052033 -1.295968 0.2064 D{LMNPIM(-5)) 0.340238 0.178207 1.909226 0.0756
-0.048592 0.044261 -1.097860 0.2822 D(LMNPIM{-5}) 0.266230 0.184757 1.440976 0.1701
@TREMND(1986%) 0.003413 0.001823 1.872286 0.0725 o 0.093878 0.025209 3.7239052 0.0020
R-squared 0.326782 Mean dependentvar -0.023453 R-squared 0.693050 Mean dependent var -0.009965
Adjusted R-squared 0.274996 S.D. dependent var 0.077229 Adjusted R-sguared 0.549807 S.D. dependent var 0.074217
S.E. of regression 0.065758 Akaike info criterion -2.507966 S.E. ofregression 0.049797 Alkaike info criterion -2.893512
Sum squared resid 0.112428 Schwarz criterion -2.266521 Sum squared resid 0.037196 Schwarz criterion -2.498557
Log likelihood 39.36550 Hannan-Quinn criter. -2.4832667 Log likelihood 41.27539 Hannan-Quinn criter. -2. 794182
F-statistic 5.210229 Durbin-Watson stat qasarz21 F-statistic 4.8385280 Durbin-Watson stat 2.319657
Prob(F-statistic) 0.005835 Prob(F-statistic) 0.005042
MNull Hypothesis: LNPIM has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
A -Stat Prob Mull Hypothesis: LMPIM has a unit root
| +otd roo. Exogenous: None
- Lag Length: 1 {Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -2. 762789 0.0075
Test critical values: 1% level -2.647120 +-Statistic Prob.*
5% level -1.952910
10% level -1.610011 Augmented Dickey-Fuller test statistic -1.732669 0.0787
Test critical values: 1% level -2.650145
*Mackinnon (1996) one-sided p-values. 5% level -1.8953381
10% level -1.609798
Residual variance (no correction) 0.004630 *MacKinnon (1996) one-sided p-values.
HAC corrected variance (Bartlett kernel) 0.006889
Augmented Dickey-Fuller Test Equation
Dependent Variable: DILNPIM}
Phillips-Perron Test Equation Methpd. LeastSq_uargs i
- Date: 02/26/17 Time: 11:53
Dependent Variable: D{LNPIM) .
Method: Least Squares Sample (adjusted): 1988 2015
V] . . .
Ny Included observations: 28 after adjustments
Date: 02/26M17 Time: 11:58
Sample (adjusted). 1987 2015 Variable Coefficient  Std. Error  t-Statistic  Prob.
Included observations: 29 after adjustments
- - — LMPIM{-1) -0.051366 0.029645  -1.732669 0.0950
Wariable Coefficient 5td. Error t-Statistic Prob. D(LNPIM{-1)) 0.244591 0.166008 2 075746 0.0479
LMPIM(-1) -0.084486  0.026521 -3.185653  0.0035 R-squared 0.262612 Mean dependentvar -0.019167
Adjusted R-squared 0.234251 3S.D. dependentvar 0.075052
R-squared 0.195920 Wean dependent var -0.023453 S.E. of regression 0.065676 Akaike info criterion -2.539410
Adjusted R-squared 0.195920 S.D. dependentvar 0.077229 Sum squared resid 0.112148 Schwarz criterion -2.4442572
S.E. of regression 0.069252  Akaike info criterion -2 468268 Log likelihood 37.55174  Hannan-Quinn criter. -2.510319
Sum squared resid 0.134282 Schwarz criterion -2.421119 Durbin-Watson stat 1.710462
Log likelihood 36.78988 Hannan-Quinn criter. -2.453501
Durbin-Watson stat 1.222433
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Mull Hypothesis: D(LNPIM) has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 5 (Newey-West automatic) using Bartlett kernel Null Hypothesis: D(LNPIM) has a unit root

Exogenous: Mone

Ad]. t-Stat Prob.* Lag Length: O (Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -3.893770 0.0260 t-Statistic Prob.*
Test critical values: 1% level -4.323979
1509:&'2‘::' :ggggggi Augmented Dickey-Fuller test statistic -3.432961 0.0013
Test critical values 1% level -2.650145
*MackKinnon (1996) one-sided p-values. 5% level -1.953381
10% level -1.609798
Residual variance (no correction) 0.003944

. X - .
HAC corrected variance (Bartlett kernel) 0.003939 MacKinnan (1996) one-sided p-values

Augmented Dickey-Fuller Test Equation
Phillips-Perron Test Equation Dependent Variable: D{LNPIM, 2)
Dependent Variable: D(LMPIM,2) Method: Least Squares

Method: Least Squares . i c 44
Date: 02/26/17 Time: 12:00 Date: 02/26M17 Time: 11:55

Sample (adjusted). 1088 2015 Sample (adjusted_}: 1988 2015 .
Included observations: 28 after adjustments Included observations: 28 after adjustments
Variable Coefficient  Std Error  1-Statistic Prob Variable Coefficient Std. Error tStatistic Prob.
DHLNPIM(-1)) 0768136 0197234  -3.804534  0.0006
c 0062721 0034418 22338 00504 D{LMPIM{-1)) -0.547570 0.159504 -3.432961 0.0019
@TREND("19867) 0.003158  0.001886 1674766  0.1064
R-squared 0302040 Mean dependentvar 0.004089
R-squared 0.383898 Mean dependentvar 0.004029 Adjusted R-squared 0.202040 S.D. dependentvar 0.081475
gﬂé“’;‘fed R-squared g gggi;? EKD_E‘!_D?““‘TWE" g ig;ig? S.E. of regression 0.068068 Akaike info criterion -2.501565
orregression alke Info criterion - B = i =
Sum squared resid 0.110425 Schwarz criterion -2.340721 Euml.iq:_.l;lre%resld 3513233: achwalzg-rlt.erlon.t S ig?ggg
Log likelihood 37.76840 Hannan-Qinn criter. -2.439821 0g likelinoo : annan-tuinn eriter. =
F-statistic 7.788845 Durbin-Watson stat 1.682233 Durpin-Watson stat 1.785491
Prob{F-statistic) 0.002348

Mull Hypothesis: D(LMPIM) has a unit roat

Exogenous: None

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

Mull Hypothesis: DILMNPIM) has a unit root

Adj. t-Stat Prob.= Exogenous: Constant, Linear Trend

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

Phillips-Perron test statistic -3.422655 0.0012 — =
Test criical values: 1% level 2650145 tStatistic Prob
1503-;'?2\:3 j'ggggg; Augmented Dickey-Fuller test statistic -3.804534 0.0259
Test critical values 1% level —4.223979
“Mackinnon (1996) one-sided pvalues f;;'lee“'fe'l :g gggggi
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.004468
HAC corrected variance (Bartlett kernel) 0.004370
Augmented Dickey-Fuller Test Equation
Dependent Variable: DLNPIM,2)
Method: Least Squares
Phillips-Perron Test Equation Date: 02/26/17 Time: 11:54
Dependent Variable: DILNPIM,2) Sample (adjiusted): 1988 2015
Method: Least Squares Included observations: 28 after adjustments
Diate: 02/26M7 Time: 12:01
Sample (adjusted). 19858 2015 Wariable Coeflicient Std. Error t-Statistic Prob.
Included observations: 28 after adjustments
D(LMPIM(-13) -0.768136 0197234  -3.504534 0.0006
variable Coefficient Std. Error t-Statistic Prob < -0.082721 0.024418 -1.822238 0.0804
@TREMD("19867) 0.003158 0.001886 1.674766 0.1064
DLNPIM-13) -0.547570 0.159504  -3.432961 0.0019
R-squared 0.283898 Mean dependent var 0.004089
3 Adjusted R-squared 0.334610 S.D. dependentvar 0.081475
Rsquared 0302040 Mean dependant var 0.004089 S.E. of regression 0.066451 Akaike info criterion -2.483457
Adjusted R-squared 0-302040  S.D. dependent var 0087475 Sum squared resid 0.110425 Schwarz criterion -2.340721
S.E. of regression 0.068068 Akaike info criterion -2.501565 Log likelihood 57 76840 Hannancuinn criter. S azoszi
Sum sguared resid 0125097  Schwarz criterion -2.453986 F-statistic 7788845 Durbin-Watson stat 1682233
Log likelihood 36.02191 Hannan-Quinn criter -2.487020 Prob(F_statistic) o 00234n :
Durbin-Watson stat 1.785491
Mull Hypothesis: D{LMFIM) has a unit root
Null Hypothesis: DLNPIM) has a unit root Exogenous: Constant
Exogenous: Constant Lag Length: 0 {Automatic - based on SIC, maxlag=7)

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

b i i *
Adj. t-Stat Prob.® t-Statistic Prob.

Phillips-Perron test statistic _3.454959 0.0173 Augmented Dickey-Fuller test statistic -3.455973 0.0172
Test critical values 1% level -3.680194 Test critical values: 1% level -3.689194

5% level -2.971853 5% level -2.971853

10% level -2.625121 10% level -2 625121

"Maciinnon (1996) ene-sided pvalues. *MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.004386

HAC corrected variance (Bartlett kernel) 0.004372 Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LMPIM,2)
Method: Least Squares

Date: 02/26M17 Time: 11:54

Phillips-Perron Test Equation

Dependent Variable: D{LMFIM, 2} Sample (adjusted): 1988 2015
Method: Least Squares Included observations: 28 after adjustments
Date: 02/26/17 Time: 12:01
Sample (adjusted): 1988 2015 Variable Coefficient Std. Error t-Statistic Prob.
Included observations: 28 after adjustments
DLMNPIM{-1)) -0.581286 0168198 -3.455973 0.0019
Variabl Coefficient  Std. El [-Statist Prob.
anae oetheren e aste T c -0.009429  0.013585 -0.695138 04931
DILNPIME-1)) -0581286  0.168198  -3455973  0.0019
C -0.009429 0.013565  -0.695138 0.4931 R-squared 0314775 Mean dependent var 0.004089
n p Sa1a775 1 p Sorm 0002080 Adjusted R-squared 0.288420 S.D. dependentvar 0.081475
-square - Mean dependentvar - S.E. of regression 0.068729 Akaike info criterion -2.448551
pvmsRswans 0ol SpSwmeenel W Sumsquaredrietd 012281 Scwamcntern 2383308
Sum squared resid 0199814 Sehwarz criterion 5353304 Log likelihood 36.27972 Hannan-Quinn criter. -2.419461
Log likelihood 36.27972 Hannan-Quinn criter. -2.419461 F-statistic 11.94375 Durtrin-Watson stat 1762082
F-statistic 11.94375 Durbin-Watson stat 1762082 Prob(F-statistic) 0.001897

Prob(F-statistic) 0.001897
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Mull Hypothesis: LNPIM has a unitroot

Exogenous: Constant
Bandwidth: 2 (Newey-WWest automatic)

using Bartlett kernel

Mull Hypothesis: LNPOIL has a unit root

Exogenous: Constant

AdjbStat  Probt Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -2 615529 01014
Test critical values 1% level -3.679322 = icti ®
S5 loval S otrrer t-Statistic Prob.
0% level -2.622089
“Mackinnon (1995 one-sided pralues Augmented Dickey-Fuller test statistic -1.205739 0.6581
’ P Test critical values: 1% level -3.679322
FEy— : prpn 0004400 5% level -2 967767
esidual variance (no correction A
HAC corrected variance (Bartlett kernel) 0.008499 10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Phillips-Perron Test Equation
Dependent Variable: D{LNPIM)
Method: Least S . .
Dot D267 Tirae: 1157 Augmented Dickey-Fuller Test Equation
Sample (adjusted): 1987 2015 Dependent Variable: D{LMPOIL)
Included observations: 29 after adjustments Method: Least Squares
Variable Coeflicient  Std. Error  I-Statistic Prop Date: 12/27/16 Time: 23:11
LMPIM(-1) -0.125791 0.043555 -2.888080 0.0075 Sample (adJUSted,}: 2 30 .
c 0.025140 0.021120 1.190376 0.2443 Included observations: 29 after adjustments
R-squared 0.236015 MWean dependentvar -0.023453 N N -
Adjusted R-squared 0.207719  &.D. dependentvar 0.077229 Variable Coefficient  Std Error  t+-Stafistic  Prob.
S.E. of regression 0.068742 Akaike info criterion -2.450453
Sum squared resid 0.127586 Schwarz criterion -2.356156
Log likelihood 37.53156 Hannan-Quinn criter. -2.420920 LNPOIL(-1) -0.080588 0.066837 -1.205739 0.2384
F-statistic §.341006 Durbin-Watson stat 1.234418 c 0.141843 0.103845 1.265908 01832
Prob(F-statistic) 0.007546
MNull Hypothesis: LNPIM has a unit root
Exogenous: Constant, Linear Trend : .
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel Mull Hypothesis: LNPOIL has a unit root
ool Lot E— Exogenous: Constant, Linear Trend
I Lag Length; 0 {(Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -1.303575 0.8669
Test critical values: 1% level -4.3096824 t-Statistic Prob.*
5% level -3.574244
10% level -3.221728
Augmented Dickey-Fuller test statistic -1.760078 0.5977
“MacKinnon (1996) one-sided p-values Test critical values: 1% level -4.309824
5% level -3574244
Residual variance (no correction) 0.003877 10% level -3.221728
HAC corrected variance (Bartlett kernel) 0.004256
*MacKinnon (1996) one-sided p-values.
Phillips-Perron Test Equation
Dependent Variable: DLNPIM . :
Mefmﬂ- Least Square; " Augmented Dickey-Fuller Test Equation
Date: 02/26/17 Time: 11:56 Dependent Variable: DLNPOIL)
Sample (adjusted): 1987 2015 "
Included observations: 29 after adjustments gz{zo_?z:';?amsés?r?;fzaug
ariable Coefficient Std. Error t-Statistic Prob Sample (adjusted). 2 30
LNPIMCA) 0067433 0052033 1295958 02064 Included observations: 29 after adjustments
- -0.048592 0.044261 -1.097860 0.2823
@TREND(19867) 0.002413 0.001823 1.872286 0.0725 Wariable Coefficient Std. Error -Statistic Prob.
R-squared 0.326782 Mean dependentvar -0.023453
Adjusted R-squared 0274996 S.D. dependentvar 0.077229 LNPOIL(-1) -0.264676 0150377  -1.760078  0.0802
g-E Ufflee:;SiUHd g?fgzgg -;Kiike info tc:riteriun 'gggéggf C 0.306756 0.158512 1.935225 0.0639
um squared resi . chwarz criterion -2, w g
Log likelihood 3936550 Hannan-Quinn criter -2 463667 @TREND( 1) 0.007681 0.005641 1361448 0.1851
F-statistic 6.210229 Durbin-Watson stat 1.484721
Prob(F-statistic) 0.005835 R-squared 0114239 Mean dependentvar 0.019214
Mull H thesis: LMPIM h; it t . .
Exbgonous: Mong o @ umitree Null Hypothesis: LNPOIL has a unit root
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel Exggengusj Mane
‘Ad). t-Stat Prob- Lag Length: 0 {(Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -2.762789 0.0075 P *
Test critical values 1% level -2.647120 t-Statistic Prob.
5% level -1.952910
10% level _1-e10011 Augmented Dickey-Fuller test statistic 0.643571  0.8496
“MackKinnon (1996) one-sided p-values. Test critical values: 1% level -2.647120
5% level -1.952910
Residual variance (no correction) 0.004630 10% level -1.610011
HAC corrected variance (Bartlett kernel) 0.006889
*MacKinnon (1996) one-sided pvalues.
Phillips-Perron Test Equation
Dependent Variable: D{LNPIM)
P s Sauares Augmented Dickey-Fuller Test Equation
Sample (adjusted) 1987 2015 Dependent Variable: D{LNPOIL)
Included observations: 29 after adjustmentis Method: Least Squares
Variable Coeflicient Std. Error t-Statistic Prob Date: 12/27116 Time: 23:11
LMPIM{-1) 0.084486 0.026521 3.185655 0.0035 Sample [adJUSted}QSU
- _ - Included obsenvations: 29 after adjustments
R-squared 0.195920 Mean dependentvar -0.023453
Adjusted R-squared 0195920 SD. dependentwvar 0077229 . . T
SE. of regressian 0069252 Akaiks info criterion -2 468268 Variable Coefficdent 8t Error  t-Stafistic  Prob.
Sum squared resid 0.134282 Schwarz criterion -2.421119
Log likelihood 3678988 Hannan-Quinn criter -2 453501
Durbin-Watson stat 1522433 LNPOIL(-1) 0.008823 0.013709 0.643571 0.5251
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Null Hypothesis: DILMPOIL) has a unit roat
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

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

AdjtStat  Prob” tGutisic  Prop.
Phillips-Perron test statistic -4.308153 0.0104 . . .
Testcriical values: 1% level 4323079 Augme_n_ted D\ckey. Fuller test statistic 4397612 0.0018
59 lavel 3530623 Testcritical values: 1% level -31.689194
10% level -3.225334 5% level -2.971853
10% level -2.625121
*MacKinnon (1996) one-sided pvalues.
*MacKinnon (1998) one-sided p-values.
Residual variance (no correction) 0.012693
HAC corrected variance (Bartlett kernel) 0.013037 Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNPOIL,2)
Method: Least Squares
Date: 12/2716 Time: 23:14
Phillips-Perron Test Equation . .
Dependent Variable: DILNPOIL,2) ;Sazngled[agws‘e?}' 3 3028 ter agustment
Method: Least Squares ncluded observations: 28 after adjustments
Date: 12/28M16 Time: 14:25 R R .
Sample (adjusted): 3 30 Variable Coeficient ~ Std.Error  t-Statistic  Prob
Included observations: 28 after adjustments
D{LNPOIL{-1)) -0.985463 0224091  -4.397612  0.0002
Variable Coefficient Std. Error -Statistic Prob. c 0.015928 0.023111 0.689125 0.4968
Null Hypathesis: D(LNPOIL) has a unitroot
MNull Hypothesis: DILNPQIL) has a unit root Exogenous: Mone
Exogenous: None . i _ _
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel LagLength: 0 (Automatic - based on SIC, maxiag=7)
Adj. t-Stat Prob.* t-Statistic Prob.*
Ehilips-Feron lest slalisle_— 42814 00001 Augmented Dickey-Fuller test stafistic -4.428514  0.0001
) 5% lavel 953381 Test critical values: 1% level -2.650145
10% level 1609793 5% level -1.953381
10% level -1.609798
*MacKinnon (1996) one-sided p-values
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.012964
HAC corrected variance (Bartlett kernel) 0.012964
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNPOIL,2)
Phillips-Perron Test Equation Method: LeastSq_uares
Dependent Variable: D(LNPOIL,2) Date: 12/2716 Time: 23.15
Method: Least Squares Sample (adjusted): 3 30
Date: 1212816 Time: 14:26 I !
Sample (adjusted): 3 30 Included observations: 28 after adjustments
Included observations: 28 after adjustments - - -
Variable Coefficient  Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob
DILNPOILL) 0940917 0212458 4428514 0.0001 D(LNPOIL(-1)) -0.940917 0212468 -4.428514  0.0001
Null Hypothesis: DILNPOIL) has a unit roat Eu” Hypmh_eg's [:[LTT_Q'L} h?’; ad””'t root
Exogenous: Constant xogenous: onstant, Linear Tren
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel Lag Length: 0 (Automatic - based on 8IC, maxlag=7)
Adj. t-Stat Prob.* t-Statistic Prab.*
Phillips-Perron test statistic -4.291776  0.0023 Augmented Dickey-Fuller test statistic -4.284047  0.0109
Test critical values: 1% level -3.689194 Test citical values: 1% level 4323079
5% level -2.971853
10% level 2625121 5% level -3.580623
10% level -3.225334
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.012731
HAC corrected variance (Bartlett kernel) 0.011050 Augmented Dickey-Fuller Test Equation
Dependent Variable: DILNPOIL 2)
Method: Least Squares
Phillips-Perron Test Equation Date: 12/27THG Time: 2314
Dependent Variable: DLNPOIL,2) Sample (adjusted) 3 30
Method: Least Squares Included obsernvations: 28 after adjustmeants
Date: 12/28/16 Time: 14:26
Sample (adjusted) 3 30 ) )
Included observations: 28 after adjustments Variable Coefficient  Std. Error t-Statistic Prob.
Variable Coefficient  Std.Eror  tStafistic  Prob. D(LNPOIL(-1)) -0980542 0228882 -4.284047 00002
c 0.027719  0.048875 0.567134 05757
D(LNPOIL{-1)) -0.985463 0.224091  -4.387612 0.0002 @TREMND('1") -0.000770  0.002798  -0.275292  0.7854
C 0.015926 0.023111 0.689125 0.4968
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Mull Hypothesis: LMREX has a unit root
Exogenous: Mone
Bandwidth: 3 (Mewey-West automatic) using Bartlett kernel

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

Adj. t-Stat Prob.*
-Statistic Prob.*
Phillips-Perron test statistic 0.423362 0.7985
Test critical values: 1% level -2.647120 Augmented Dickey-Fuller test statistic -1.747689  0.3977
5% level -1.952910 Test criical values: 1% level -3.679322
10% level -1.610011 5% level 2 ORTTRT
*MacKinnon (1996) one-sided pvalues 10% level -2.622089
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.003031
HAC corrected variance (Bartlett kernel) 0.003515
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNREX)
- . Method: Least Squares
Phillips-Perron Test Equation X .
Dependent Variable: DILNREX) Date: 12/27/16 Time: 23:48
Method: Least Squares Sample (adjusted): 2 30
Date: 12/28/16 Time: 18:33 Included observations: 29 after adjustments
Sample (adjusted). 2 30
Included observations: 29 after adjustments Wariable Coefficient Std. Error t-Statistic Frob.
Variable Coefficient Std. Error t-Statistic Prob. LNREX(-1) -0.152159 0.087063 1747639 0.0919
LMREX(-1) 0.002943 0.006258 0.470195 0.6419 c 0.256466 0.144736 1785770 0.0854
Mull Hypothesis: LMREX has a unit root . .
Exogenous: Constant Null Hypoth.ems. LNREX has a unit root
Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=T)
Adj. t-Stat Prob.*
— — t-Statistic Prab*
Phillips-Perron test statistic -1.879189 0.3369
Test critical values: 1% level -3.679322 . -
5% level 2 OBTTET Augmented Dickey-Fuller test staistic 0470195 0.8102
10% level -2.622989 Test critical values: 1% level 2647120
5% level -1.852810
*MacKinnon (1996) one-sided p-values. 10% level S1.A1001
Residual variance (no correction) 0.002710 *MacKinnon (139) one-sided p-values.
HAC corrected variance (Bartlett kernel) 0.003721
Augmented Dickey-Fuller Test Equation
Phillips-Perron Test Equation DepengentVanab\e DLNREX)
Dependent Variable: D(LNREX) Method: Least Squares
Method: Least Squares Date: 12/2716 Time: 23.49
Date: 12/28/16 Time: 18:32 Sample (adjusted). 2 30
Sample (adjusted): 230 Included obsenvations: 29 after adjustments
Included observations: 29 after adjustments
Variable Cosficient  Std Emor  kStatistic  Prob. Variable Coefident ~ Std.Eror  FStafisic  Prob.
LNREX(-1) -0.152159 0.087063  -1.747689 0.0919 LNREX(-1) 0002843 0.006258 0470195  0.6419
c 0.2554686 0.144736 1.785770 0.0854
Null Hypothesis: LNREX has a unit root
U T IO S TS, CITREA 188 & Grit rout . i
Exogenous: Constant, Linear Trend EXOQLQHOLg (ﬂ:o:sttant. :TInEbaI'TFEﬂd Al l20-7
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel aglLeng (Automatic- based on  maxlag=T)
Ad]. t-Stat Prob.” 1-5tatistic Prob.*
Phillips-Perron test statistic -1.937049 0.6097 P i -
Testoriical valles: T Tevel 309824 Augmented chkey Fuller test statistic 1944713 06057
505 level 3574744 Test critical values: 1% level -4.309824
10% level -3.221728 5% level -3 574244
10% lavel -3.221728
*MackKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.002548
HAC corrected variance (Bartlett kernel) 0.002459
Augmented Dickey-Fuller Test Equation
Dependent Variable: DLNREX)
Phillips-Perron Test Equation Method: Least Squares
Dependent Variable: D(LMREX) Date: 122716 Time: 23:48
Method: Least Squares Sample (adjusted) 2 30
Date: 12/28M16 Time: 18:21 Included obsenvations: 29 after adjustments
Sample (adjusted): 2 30
Included ob ti 1 29 aft djust t
neluded oosenations: 77 ater adustments Variabls Cosficient  Sto.Emor  tStafistic  Prab.
Variable Coefficient Std. Error t-Statistic Prob.
LNREX(-1) -0.169299  0.087056  -1.944713  0.0627
LMNREX{-1} -0.169299 0.087056 -1.944713 0.0627 C 0.300983 0.148525 2 087074 0.0468
C 0.309983 0.148525 2.087074 0.0458 . ’ ’ )
@TREMND{™) -0.001539 0.001197 -1.285629 0.2099 @TREND('1") -0.001539 0.001197 1285629 02099
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Exogen'ous: Constant, Linear Trend Null Hypothesis: D(LNREX) has a unit root
Bandwidth: 3 (Mewey-West automatic) using Bartlett kernel Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Adj. t-5tat Prob*

Phillips-Perran test statistic 4836913 0.0030 tSiatistic  Prod.*
Test critical values: 1% level -4.323979
5% level -3.580623 Augmented Dickey-Fuller test statistic -4670372 00009
10% level -3.225334 Test critical values: 1% level 3689194
N ) ) 5% level -2.971853
MacKinnon (1996) one-sided p-values 10% Jevel 9595121
Residual variance (no correction) 0.002975 *MacKinnon (1996) one-sided p-values.
HAC corrected variance (Bartlett kernel) 0.003247
Augmented Dickey-Fuller Test Equation
Phillips-Peron Test Equation Dependent Variable: D(LNREX.2)
Dependent Variable: D(LNREX,2) Method: Least Squares
Method: Least Squares Date: 1212716 Time: 23:50
Date: 12/2816 Time: 18:34 Sample (adjusted): 330

Sample (adjusted). 3 30

Included observations: 28 after adjustments Included observations: 26 ater adjustments

Variable Coefficient  Std. Error  t-Statistic  Prob. Variable Coeficient ~ Std.Emor  tSfafistc  Prob.
D(LNREX(-1)) 1102602 0230966 4773871 0.0001 DILNREX-1) 1009236 0216093 4670372 0.0001
c 0031542 0025118 1255730 02208
@TREND(1") 0001611 0001450 -1110778 02772 ¢ 0005413 0010965 0584300 05637
Null Hypothesis: DLNREX) has a unit root Null Hypothesis: D(LNREX) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel Lag Length: 0 (Automatic - based on SIC, maxlag=T)
Ad]. t-Stat Prob.* t-Statistic Prob.*
Phillips-Perron test stafistic 4818163 0.0000  a;gmented Dickey-Fuller test statistic 4773871 0.0035
Testorticalvalues: 1o level 2650145 Testcrticalvalues: 1% level 4323979
5% level -1.953381 o ovet T 30803
10% level -1.609798 eve -3
10% level 3225334

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

Residual variance (no correction) 0.003163
HAC corrected variance (Bartlett kernel) 0.003712 Augmented Dickey-Fuller Test Equation
Dependent Variable: DILNREX 2)
Method: Least Squares
Phillips-Perron Test Equation Date: 1212718 Time: 23:49
Dependent Variable: D(LNREX,2) Sample (adjusted): 3 30
Method: Least Squares Included observations: 28 after adjustments
Date: 12/28M16 Time: 18:35
Sample (adjusted): 3 30 Variable Coefficient  Std.Error  t-Stafistic  Prob.
Included observations: 28 after adjustments
; . - D{LNREX(-1)) -1.102602  0.230066  -4.773871 0.0001
ariable Coefficient Std. Error t-Statistic Frob C 0031542 0.025118 1255730 02208
D(LNREX(-1)) -1.004873 0213317 4710701  0.0001 @TREND(T) 0001611 0.007450 1110778 0.2772

MNull Hypothesis: D(LMREX) has a unit root

Mull Hypothesis: D(LMREX) has a unit root Exogenous‘ Nane

Exogenous: Constant

Bandwidth: 3 (Wewey-West automatic) using Bartlett kernel Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Adj. t-Stat Prab.* tStatistic  Prob*
Phillips-Perron test statistic -4 787402 0.0007 i e
Test critical values: 1% level 3.689194 Augmented Dickey-Fuller test statistic -4.710701  0.0000
5% level -2.971853 Test critical values: 1% level -2.650145
10% level -2.625121 5% lavel -1.053381

10% level -1.609798

*MacKinnon (1998) one-sided p-values

*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.003122
HAC corrected variance (Bartlett kernel) 0.003708

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LNREX 2)

Phillips-Perron Test Equation Method: Least Squares

Dependent Variable: DILNREX,2)

Method: Least Squares Date: 12/2716 Time: 23:50
Date: 12/28/16 Time: 18:34 Sample (adjusted). 3 30
Sample (adjusted) 3 30 _ Included observations: 28 after adjustments
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient  Std. Emor  t-Blatistic Prab.
D(LNREX(-1)) -1.009236 0.216093  -4.670372 0.0001 D{LNREX(-1)) -1.004873 0213317 4710701 0.0001
c 0.006413 0.010965 0.584900 0.5637
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Mull Hypothesis: LNX has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

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

LNX 5pusiall i il Lial it :15-01 Galal

Adj. t-Stat Prob.* t-Statistic Prob.*
Phillips-Perron test statisfic -1.309718 06113 Augmented Dickey-Fuller test statistic 1299925 0.8678
Test critical values: 1% level -3.679322 Test critical values: 1% level 4309824
5% level -2.967767 83 : :
10% level -2 F22089 5% level -3.574244
10% level -3.221728
*MacKinnon (1996) one-sided p-values
*Mackinnon (1996) one-sided p-values
Residual variance (no correction) 0012820
HAC cted Bartlett k | 0.012820 . .
corrected variance (Bartiett kemel) Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LNX)
Method: Least Squares
Phillips-Perron Test Equation Date: 12/28/16 Time: 00:03
Dependent Variable: DILMNX) Sample (adjusted): 2 30
Method: Least Squares X .
Date: 12123115 Tima: 19:41 Included observations: 29 after adjustments
g le (adjusted): 2 30
e dosenations. 20 after agusimens Variable Coeficient St Error  tStafisfic  Prob.
Variable Coefiicient ~ Std. Error  t-Statistic Prob. LINX(-1) -0.242878 0.186840  -1.299925 0.2050
c 0963225  0.699353 1377310 01802
LNX(-1) 0080305 0.061315  -1.309718  0.2013 @TREND("1") 0007313 0007936 00921441 03853
C 0.367841 0.266816 1.378632 0.1793
Exogenous: Constant, Linear Trend Null Hypothesis: LNX has 3 unit root
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel Exogenous: None
ad) tStat Pron.” Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -1.434340 0.5286 -Statistic Prab*
Test critical values: 1% level -4.309824
5% level -3.574244 i .| icti
10% level 01728 Augme_n_ted chkeyl Fuller test statistic 0.775081 0.8754
Test crifical values: 1% level -2.647120
*MacKinnon (1996) one-sided p-values. 5% level -1.952910
10% level -1.610011
Residual variance (no correction) 0.012415 " :
HAC corrected variance (Bartlett kernel) 0013312 Mackinnon (1996) one-sided p-values.
Phillipe.P Test Equat Augmented Dickey-Fuller Test Equation
Hips-Ferron Testequaton i .
Dependent Variable: D{LMX) DepenqantVarlabIe. D(LNX)
Method: Least Squares Method: Least Squares
Date: 12/28/16 Time: 19:40 Date: 12/2816 Time: 00:04
Sample (adjusted): 2 30 Sample (adjusted). 2 30
Included observations: 29 after adjustments Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. - - —
Variable Coeficient  Std. Eror  t-Statistic Prob.
LNX(-1) -0.242878 0186840 -1.299925 02050
c 0.963225 0.699353 1.377310 0.15802 -
@TREND(™17) 0.007313 0.007936 0.921441 0.3653 LNXE-1) 0.003943 0.005087 0.775081 04448
Null Hypothesis: LNX has a unit root Mull Hypothesis: LNX has a unit root
Exogenous: None Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Ad]. t-Stat Prob.*
b e tStatisic  Prab.
Phillips-Perran test statistic 0.770579  0.8746
Test critical values 1% level -2 647120 Augmented Dickey-Fuller test statistic -1.309718  0.6113
5% level -1.852910 Test critical values: 1% level -3.679322
10% level -1.610011 59 level 2 9BTTRT
*Mackinnon (1996) one-sided p-values. 10% level 2622989
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0043723
HAC corrected variance (Barilett kernel) 0.013858
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LNX)
Phillips-Perron Test Equation Method: Least Sq_uares
Dependent Variable: D{LNX) Date: 12/28M16 Time: 00:04
Method: Least Squares Sample (adjusted). 2 30
Date: 1212816 Time: 19:41 Included observations: 29 after adjustments
Sample (adjusted): 2 30
Included obsenvations: 29 afler adjustments Variable Coeficient  Std Error  +Stafisic  Prob.
Variable Coefficient Std. Error t-Statistic Prob.
LNK(-1) -0.080305 0061315 -1.309718  0.2013
LMX(-1) 0.003943 0.005087 0.775081 0.4448 C 0.367841 0.266816 1.378632 0.1793
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Mull Hypothesis: D{LMNX) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

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

Adj. t-Stat Prob.* -Statistic Prob.*
Phillips-Perron test statistic -4.123045 0.0035 -
Test critical values: 1% level 3620104 Augmented Dickey-Fuller test statistic -4.121128 0.0035
5% level -2.971853 Test critical values: 1% level -1.689194
10% level -2.625121 5% lavel -2.071853
*MacKinnon (1996} one-sided p-values. 10% level 2825121
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.014121
HAC corrected variance (Bartlett kernel) 0.014143
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMNX 2)
Phillips-Perron Test Equation Method: Least ngares
Dependent Variable: D{LNX,2) Date: 12/28/16 Time: 00:43
Method: Least Squares Sample (adjusted) 3 30
Date: 12/28/18 Time: 19:42 Included observations: 28 after adjustments
Sample (adjusted): 3 30
Included obsenvations: 28 after adjustments Variable Coeficent ~ Std Eror  tStatisic  Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D{LNK(-1)) -0.991336 0240550 4121128 0.0003
D{LMHK(-1)) -0.991336  0.240550 -44121128  0.0003 C 0019975 0024568 0780474 04429
c 0.019175 0.024568 0.780474 0.4422
Exogel"{ous: Constént. I_'inearTrend
e o ) )
Bandwidth: 1 (Mewey-West automatic) using Bartlett kernel Null Hypothesis: D{LNX) has a unit rot
Adj t-Stat Prab * Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -4.094044 0.0168
Test critical values: 1% level -4.323979 t-Statistic Prob*
5% level -3.580623
10% level -3.225334 Augmented Dickey-Fuller test statistic -4.098632 0.0166
Test critical values: 1% level -4.323979
*Mackinnon (1996) one-sided p-values. 5% level -3530623
10% level -3.225334
Residual variance (no correction) 0.013653 N N i .
HAC corrected variance (Bartlett kernel) 0.013508  Mackinnon (1998) one-sided pvalues
Augmented Dickey-Fuller Test Equation
Phillips-Perron Test Equation Dependent Variable: D{LNX,2)
Dependent Variable: D(LMNX,2) Method: Least Squares
Method: Least Squares Date: 12/2816 Time: 00:43
Date: 12/28M16 Time: 19:42 Sample (adjusted): 3 30
Sample (adjusted): 3 30 Included observations: 28 after adjustments
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficent _ Std Error _ t-Stafistic Prob.
D(LMNX(-1)) -0.988715 0241230 -4.098632 0.0004 D(LNAE-1)) 0938715 0241230  -4.098632 0.0004
c 0.050605  0.051086 1136344  0.2466 c 0.060605 0051086  1.186344 02466
@TREND("1%) 0002678  0.002893 -0.925760 03634 @TREND(T") 0002678 0002893 -0.925760 03634
Null Hypothesis: D(LNX) has a unit root MNull Hypothesis: D{LNX) has a unit root
Exogenous: None Exogenous: Nane
Bandwidth: 1 (Mewey-West automatic) using Bartlett kernel Lag Length: 0 [Automatic - based on 8IC, maxlag=7)
Adj. t-Stat Prob.* —
+Statistic Prab.*
Phillips-Perron test statistic -4.122936 0.0002
Test erifical values: ;2 :Z:Z: 3323333 Augmented Dickey-Fuller test statistic 4113997 0.0002
10% lavel 1609798 Test critical values: 1% level -2.650145
5% level -1.953381
*MacKinnon (1996) one-sided p-values. 10% lavel -1.609798
- - - *MacKinnon (1996) one-sided pvalues.
Residual variance (no correction) 0.014451
HAC corrected variance (Bartlett kernel) 0.014574
Augmented Dickey-Fuller Test Equation
Phillins.p Test Equati Dependent Variable: D(LNX,2)
illips-Perron Test Equation .
Dependent Variable: D{LMNX,2) geih9$é598?$tﬁsgl_gargsuﬂl44
Method: Least Squares ae: 1o Time: Ol
Date: 12/28/16 Time: 19:42 Sample (adjusted): 3 30
Sample (adjusted): 3 30 Included observations: 28 after adjustments
Included observations: 28 after adjustments
Variable Coefficient  Std Ermor  tStatisic  Prob. Variable Coefiient  8td. Error_ tStalisic  Probd.
D(LNX(-1)) -0.931899  0.226519  -4.113997  0.0003 D{LNX(-1)) -0.931899 0226519 -4.113997  0.0003
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Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

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

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.935577  0.9378 tStatistic ~ Prob”
Test critical values: 1% level -4.300824
5% level -3.574244 Augmented Dickey-Fuller test statistic -1.643087 0.4485
10% level -3.221728 Test critical values: 1% level 1679322
N - - 5% level -2.967767
Mackinnon {(1985) one-sided p-values 10% level 2 f22989
Residual variance (no cormrection) 0.012238 *MacKinnon (1996) one-sided p-values.
HAC corrected variance (Bartlett kernel) 0.012578
Augmented Dickey-Fuller Test Equation
Phillips-Perron Test Equation Dependent Variable: D(E)
Dependent Variable: D(E) Method: Least Squares
Wethod: Least Squares Date: 01/02M7 Time: 14:49
222%?222%11;;‘{”%; ;15515 Sample (adjusted): 1987 2015
Included observations: 20 after adjustments Included observations: 29 after adjusiments
Variable Coefficient Std. Error -Statistic Prob. Variable Coeflicient Std. Error t-Statistic Prob.
ECD -0.170865 0.195519  -0.873903 0.3802 E(-1) -0.269565 0164080  -1.643087  0.1120
c 0.038063 0.049810 0.764150 0.4517
@TREND("19867) -0.002877 0.003083  -0.933333 0.3592 € 0003732 0.021762 0471473 0.8651
Mull Hypothesis: E has a unit root
Exogenous: Mone . .
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel Null Hypoth.esm. E has E_' unit root
Exogenous: Constant, Linear Trend
Adj. t-Stat Prob.* Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Phillips-Perron test statistic -1.806114  0.0679 t-Statistic Prob.”
Testcritical values: 1% level -2.647120
5% level -1.952910 Augmented Dickey-Fuller test statistic -0.873903 0.9457
10% level -1.610011 Test critical values: 1% level -4.309824
5% level -3.574244
*MacKinnon (1996) one-sided p-values. 10% level -3.221728
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.012661
HAC corrected variance (Bartlett kernel) 0.013624
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(E)
Fhillips-Perron Test Equation I'v1ethl0d:LeastSq_uare:s .
Dependent Variable: D(E) Date: D1p’02{1? Time: 14:45
Method: Least Squares Sample (adjusted): 1987 2015
Date: 01/0217 Time: 14:57 Included observations: 29 after adjustments
Sample (adjusted). 1987 2015
Included observations: 29 after adjustments Variable Coefficient Std. Error t-Statistic Prob.
Wariable Coefficient Std. Error -Statistic Prob. E(-1) -0.170865 0195519  -0.873903 0.3902
c 0.038063 0.049810 0.764150 0.4517
EC-1) 0272501 0160311  -1.699830  0.1002 @TREND(1986"  -0.002877  0.003083  -0.933333  0.2502
Mull Hypothesis: E has a unitroot
Exogenous: Constant Mull Hypothesis: E has a unit root
Bandwidth: 1 (Mewey-West automatic) using Bartlett kernel Exogenous: None
Lag Length: 0 (Autematic - based on SIC, maxlag=T7)
Adj. t-Stat Prob.”
Phillips-Perron test statistic 1751858 0.3958 tStatistic  Prop”
Test critical values: 1% level -3.679322
5% level -2 967767 Augmented Dickey-Fuller test statistic -1.699830 0.0840
10% level -2.622089 Test crifical values: 1% level -2 647120
N - - 5% level -1.952910
Mackinnon (1995) one-sided p-values. 10% lavel 4510011
Residual variance (no correction) 0.012648 *MacKinnon (1996) one-sided p-values.
HAC corrected variance (Bartlett kernel) 0.013606
Augmented Dickey-Fuller Test Equation
Phillips-Perron Test Equation Dependent Variable: D(E)
Dependent Variable: D(E) Method: Least Squares
Method: Least Squares Date: 0110217 Time: 14:52
gat‘?i ?1??1{1 ?t E';"'_T—'é;;*igg_ls Sample (adjusted). 1987 2015
ample (adjusted): ety & i
Included observations: 29 after adjustments Indludedubsenalions. 29 afleradiisinonis
Variable Coefficient  Std. Error  t-Statistic  Prob. Variable Coefficient  Std.Emor  +-Sfafistic  Prob.
E(-1) -0.269565 0164060  -1.643087 0.1120 E(-1) 0272501 0160311 -1.699830 01002
C -0.003732 0021762  -0.171473 0.8651




295

- ppal) Cilayall Al Jlexin¥l JaY) Alighll A ki gitic 02-02 galal)

Cependent Wariable: LB

Method: Least Squares

Crate: OM1/02/17F Time: 07127

Sample: 1926 2015

Included observations: 20

Wariable

Coefficient

Std. Error

t-Statistic

Pro.

LMNREX
L

0. 195749
-0 17az259

0. 249260
0. 415417

O.Fa7F432s
—-0.421529

0. 4275
0. 5594

FR-=guared
Adjusted R-squared
S E. ofregression
Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

D.021565
-0.01327T5
0. 154261
.67 1492
14 42345
0620054
0. 43T 542

Mean dependent var
S.D. dependeaent var

Akaike info criterion

Schwarz criterion
Hannmnan-CQainn criter.
Durbin-YWatson stat

0. 147037
0. 152544
-0.228221
-0 724212
-0. 73347
06032239

cialall 7 igak Laldl) Gadlall :
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ARDL Ll
ARDL Cointegrating And Long Run Form
Dependent Variable: LMNX
Selected Model: ARDL(4, 1, 3, 2)
Date: 01112117 Time: 18:55
Sample:; 1986 2015 .
Included observations: 26
Cointegrating Form
ariable Coefficient Std. Error t-Statistic Prob.
CHLME-10) -0.680771 0.253347 -2 687104 0.0198
CHLME-2)) -0.437351 0226236 -1.933158 00772
CHLME-2)) 0.129812 0074031 1.753487 01050
CHLMREX) -0.559388 0264612 -2.113994 0.0561
DLMPOIL) 0. 744689 0129797 B T37359 0.0001
C{LMPOIL;-1)) 0.219717 0.194563 1.129286 02808
C{LMPOILE-2)) 0.680406 0.253959 2679185 0.0201
OOy -0.411084 0501690 -0.819398 0.4285
DD =100 0870820 0499712 1.742643 010649
CointEqg(-1) -0.625522 0.239690 -2 609705 D.0zz28
Cointeq = LMY - (-0.0321*LMREX + 0. 23509*LMPOIL + 1.0920%LKDM
-3.8712)
Long Run Coefficients
Variable Coefficient Std. Error t-Statistic Prob.
LMREX -0.032072 0427112 -0.075090 09414
LMPOIL 0.350906 0.331744 1.057761 0.3110
LMDM 1.092040 0430172 2538613 00260
C -3.8711632 1.959846 -2 0262632 00656
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ARDL Bounds Test

Date: 011217 Time: 1357

Sample: 1990 2015

Included observations: 26

Mull Hypothesis: Mo long-run relationships exist

Test Statistic Yalue kK

F-statistic 8.305128 3

Critical WValue Bounds

Significance 10 Bound 11 Bound
10% 272 3ATT
5% 323 4. 35
2 5% 2.69 4 89
155 4. 29 5.61

53all ARDL 3sa dpemiiil) chlia) 3t :03-03 (galal

Heteroskedasticity Test: ARCH

F-statistic 217128321  Prob. F(1,23) 01541
Obs*R-squared 2157005 Prob. Chi-Square(1) 01419

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0667372 Prob. F(2,10) 0.5345
Obs*R-squared 3.061681 Prob. Chi-Square(2) 02164

Ramsey RESET Test

Equation: LINTITLED

Specification: LR LRX-1) LMNX-2) LRX-3) LM {-4) LMREX LMNREX(-1)
LMPOIL LMPOILG-1) LMPOIL-2) LMPOIL-2) LMD LMDM-1) LMD
-2y C

Dmitted Variables: Squares of fitted values

Value df Probability
t-statistic 0.096007 11 0.9252
F-statistic 0.009217 1, 11) 0.9252
F-test summary:
Sum of 54q. df Mean Squares
Test 3=5R 6.00E-06 1 6.00E-06
Restricted 3SR 0.007165 12 0.000597

Unrestricted S3R 0.007159 11 0.000651
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VAR Lag Order Selection Criteria

Endogenous variables: LMM LNREX LMGDP LNPIM
Exogenous variables: C

Date: 02/2617 Time: 13:06

Sample: 1986 2015

Included observations: 28

Lag LogL LR FFE AlC aC HQ

0 132.8087 MA 1.19e-09 -9.200618  -9.010303 -9.142437
1 2637472 2151134 3.28e13*  A7.41052*  -16.45894*  -17.11961°
2 278.2119 19.63068 3.96e-13 -17.30085 1558802 -16.77722

* indicates lag order selected by the criterion

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

AIC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Cluinn information criterion

Osmilaga Ayl (385 el JalSl lasl it 0 02-04 Galal

Date: 0212617 Time: 13:21

Sample (adjusted). 1988 2015

Included observations: 28 after adjustments
Trend assumption: Linear deterministic trend
Series: LMM LMNREX LMGDP LMNPIM

Lags interval {in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo. of CE(s) Eigenvalue Statistic Critical Yalue Prob ==
Mone * 0.609434 51.84674 47 85613 0.0201
At most 1 0450228 25 52232 2979707 0.1436
At most 2 0.201014 8TT1272 15.49471 0.3870
Atmost 3 0.085015 2487741 3.841466 0.1147

Trace test indicates 1 cointegrating eqnis) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
“Mackinnon-Haug-Michelis {1933} p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
Mo. of CE(s) Eigenvalue Statistic Critical Yalue Prob ==
Maone 0.609434 2632442 27 53434 00718
At most 1 0450228 16.75105 21.13162 0.1841
At most 2 0.201014 6.283520 14. 26460 0.5771
Atmost 3 0.085015 2487741 3.841466 0.1147

Max-eigenvalue test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
“Mackinnon-Haug-Michelis {1933} p-values
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Roots of Characteristic Polynomial

Endogenous variables: LM LMNREX LMRMGDFP LMRPIIM
Exogenous variables:

Lag specification: 1 1

Date: 02/26/M17F Time: 13:41

Root Modulus
1.000000 1000000
1.000000 1000000
1.000000 1000000
0.5997 73 0.5997 73
0. 112647 - 0.563456i 0.574606
0. 112647 + 0. 56345610 0.574606

-0 224TT2 - 0. 1526750 0271720
-0 224TT2 + 0.152675i 0271720

WEC specification imposes 2 unit root(s).

VARL“;\M\ Dl dxd) dnyyla (384 Culalygl) Zisad pad C-’L“ 04-04 3l

Wector Autoregression Estimates

Drate: 02/08/M17F Time: 22:40

Sample (adjusted): 1987 2015

Included observations: 29 after adjustments
Standard errors in { )} & t-statistics in []

LI LMREX LMGDP LEPI
L=} -0.034634 0039741 0.0647S0 -1.010128
(0.23634) (037401} (0.05194) (0.37860)

[-0.14655] [ 0. 10626] [ 1.24714] [-2.66207]

LMREX(-1) 0115755 0.522006 0.046061 —0.433741

(0. 15661} (0.24783) (0.03442) (0.25087)

[-0.73915] [ 2.11027] [1.33825] [-1.74886]

LMGDP-1) 1.458418 -0.454404 0.954466 1.284800
(0.39331) (0.62243) (0.02644) (0.62006)

[ 2. 70805] [-0.F2005] [11.0417] [2.19788]

LIMPIM-1) 0143217 -0.130032 -0.017487 1.002649
(0.09498) (0. 15031} (0.02087) (0.15215)

[ 1.50729] [-0.26511] [-0.837732] [ 6.520209]

c -3.125060 3138517 -0.102433 -2 275913

(1.43322) (2.26811) (0.31499) (2.29592)

[-2.18045] [ 1.38376] [-0.32519] [-0.99128]

R-squared 0.960004 0.811240 0.996503 0966227
Adj. R-squared 0953338 0.7797&0 0.995920 0960598
Sum sq. resids 0026733 0066950 o.001291 0068601
S.E. equation 0.033375 0.052216 0.007335 0.053464
F-statistic 144 0138 25 78640 1709.844 171.6578
Log likelihood 60.19362 46.22190 104.1324 46 52251
Akaike AIC -2 806461 -2 388407 -6.836721 -2 864035
Schwarz SC -3 570720 -2 GS266T -6.600920 -2 628294
Mean dependent 4. 509952 1.664558 5. 447139 0.362847
S.D. dependent 0.154501 0.112549 0.114840 0.269342

L Var zigar bl lidl &t 05-04 galal

Roots of Characteristic Polynomial

Endogenous variables: LMM LMNREX LMGDFP LMPIM
Exogenous variables: C

Lag specification: 1 1

Crate: 0202617 Time: 14:53

Root Modulus
0972672 - 0.051827i 0.974051
0.972672 + 0.051827i 0.974051
0466152 04656152
0.033982 0.033982

Mo root lies outside the unit circle.
WAR satisfies the stability condition.
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VAR Residual Serial Correlation LM T...
Mull Hypothesis: no serial correlation .
Date: 02/27M17 Time: 02:36

Sample: 1986 2015

Included observations: 29

Lags LM-Stat Prob
1 2074266 01886
2 16 53662 04162
3 10.05994 0.8635
4 16.49018 0.4193
5 9621155 0.8856
B 12 48937 07097
T 11.99752 0.7441
g 12.17848 0.7316
9 11.88806 0.7516
10 7.572057 0.9606
11 19.90082 0.2247
12 9743790 0.8797

Probs from chi-square with 16 df.

VAR Residual Mormality Tests

Crthogonalization: Cholesky (Lutkepohl)

Full Hypothesis: residuals are multivariate normal
Date: O2/260M17F Time: 23:49

Sample: 1986 2015

Included observations: 29

Componeant Skewness Zhi-sqg ot Prob.
1 04233259 0907598 1 0.2407F
=2 0.988224 4. TFT20171 1 o.0z29s8
3 -0.284534 0.2913204 A1 0.53216
4 -0.182478 0. 150942 1 0.58832

Joint 5180115 &4 0.1861

Component Kurtosis Zhi-sq of FProb.
1 2. 400654 0.192966 1 0.6596
=2 4. 306182 2. 061551 A 01511
2 2.5290432 0.256748 | 0.56124
q 2056154 0002810 1 0.9508

Joint 2516075 4 05418

Component Jarque-Bera of Prok.

1 1. 101664 2 0.5765
2 6. F81722 2 0.0337
2 0. 6483052 2 07232
4 0164752 2 0.az09
Joint 2.6595191 =} 02626
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Abstract:

This study aims to investigate the relationship between exchange rate
fluctuations and balance of trade by studying the impact of currency
depreciation on the imports and exports of Algeria over the period 1986-
2015. Using Engle and Granger approach to cointegration , the result show
that there is no cointegration between exchange rate (henceforth ER) and
balance of trade. However, by estimating the impact of ER on exports
using Autoregressive Distributed Lags approach (ARDL) to cointegration,
the results indicate that the Marshall-Lerner condition is not verified, which
means that ER depreciation did not improve Algeria’s exports, thus, the
improvement of Algeria’s exports may be linked to external factors such as
global demand and world oil markets. Then, we estimate the impact of ER
on imports by using Vector Autoregressive model (VAR), the results
demonstrate that imports volume is inflexible to real exchange rate,
nevertheless, the increase of ER leads a reduction in domestic prices
compared with foreign prices, which means that exchange rate policy
devaluation may contribute to the balance of trade improvement for
Algeria.

Keywords: exchange rate ,balance of trade, ARDL, VAR.
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