udly old (= Al

e ﬁ}-""ﬁ dalaid| ‘aﬁ.‘a.“j 4yl e}.la.” als
Lolaid¥| aglall :oud

I N B

\\q‘ "/I,/
MUy

p gl
& @ligall sl alalagl (Lo Rl ¥l agliginall a8l Jylasg oalgd

2018-1989 agull QI oLl &ygly s @limll ZlLall

sLaid¥l pglall § Awlll 8obed e Jgvamtl oldlaie (o Aauda 8,80
(oS slaidl i yaiass

-

3 1 | s repd Ul slue! e

‘3).2« J)Lp 2 gS-’L"-”' 89,0 X8
(> ‘AL:_\! ’:’
Ladld | aist sl o

Lw-.l;t) Ok "..5‘)_9.& ..b.i A
‘)).5.& QJJU‘JM?’A 2
Liceias ‘é}.gqagls%w 2.3

—— S —
> 2021/ 2020 :das bzl did| <







alagt lagmay ¥ il lgaey
@l loslly 2l il sl

"aosi @l Jaloll g2l
iyliall ata @l aplyaly Juis @il
slaia L2 lia alg sgn J2 alll alyas
sl

Jag dynlagsilgglell i30a Golaga

8 s olagy st ga @intla gal



JHal iy L2 sanllcll oyl
alylbls gylagg olagg

Lagsag bmgan @le glag Jou galll
alag apamg all @iy sasa
lislpta g ill all manll
fralgiall 32 ball abay @ulysll
Jomsall manll lagsd

osapplll gesllgll @l Lagmaly

lasgas o alll JILL
asazy alll JILL Jaulall g g3l @l \B
\\ elyna Mg Kl J2g -

"\
o \/"




“?\\f«\

luall

aqpll @le 88ally (ol g all manll
(99 a9 $8d (pag alaly gobmall

agball aa osyaiil Loy il all mall
isaf atna Lgstingy dpalynll ligspas @9
aia g ual @lley alogy glailly sanll
.l dzanggall 342 0all
lasaluly alll laalgs cypaq 20l synllgll
a9
JUs¥y @iimile @il dagy2ll alilell J4
lonn g il J2
A




:uM‘

G el Ll clalsdl e dolaidy) il puid) (aey B ddaty el ) Al s
ol gadll SN lasiV) z3sal aladiel &5 gamoal s JaY s ((1989-2018) 5 ll cliall g Uadl

Eviews 12 z4li n e alieWlh cARDL ikl 4y 3l

& eeliall bl A dul ol @l i o @ jiie JelSS ADe agay bl ekl Cua
Dmay bl @Y Jla) (Jo sl ee dieliall cladlly dudl @l jala ¢ il mlll e
<l yabay ol bl Jla) ) celiall bl A o 30k ADe ) da sl &5 LS (G yuall

LRIl Mas) Y el
ARDL 358 AulSiell &l sl g 58 sal) elivall g Uadl) sAalibal cilals)

Abstract:

The study aimed to measure and analyze the impact of some economic variables on the trends
of structural change in the industrial sector for the period (1989-2018), For this purpose, an
autoregressive lag time lag model was used ARDL, Depending on the program Eviews 12.

The results showed that there is a co-integration relationship between the study variables, the
ratio of industrial output to gross domestic product, exports of industrial goods and services, oil price,
total national spending and the exchange rate, A positive relationship was also found Between the
ratio of industrial output to gross domestic product and exports of goods and services, and an inverse
relationship between the price of oil, total national expenditure, the exchange rate and the ratio of
industrial output to gross domestic product.

Keywords: the Algerian industrial sector, structural changes, model ARDL.
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fah Lasd Wl
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Al Als 8 LS 3 juea (laaliadl sae) Al Al 8 3o oK Adulal x5l @
AW
gl i & bee peaill g gl Cpdal) Gl Se a6 e acluy 4dadiul o) @
sl ol isal i DA o 05 gl LAY Lk o i) Jalsall ol
Pesaran ¢« JS sk (e ~ sl (Unrestrectederror correction model (UECM)) el e
O il A8Mall (3887 (gae HLOAY )a_\ agie day Lﬁﬂb <2001 4isSmith R.J 5 ShinY s M.H
Bounds Tasting — 4& yhall 038 iyl s el yue Undll st i gas Jb 3 il

gaall Hladl ) Caa g (S s <Aproach

Aia 3l <l gadll 1A s risai o UECM gl gai i 8 44 Hhall o200 3<5 55
das) g dlalae A Jyshall g yualll gadl o 23 gaill allae 5008 aplaiios ADIA (e (3 5 e ) 5all

AY: = ago + Xilo AoiAYe—j + Xito 0giAX i + o0+ Xito 0 AX e + Ao Ye—1 + tA
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3 saill il < i) CDlra 0, gy, o, A W
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ag = (ago/Ao), ar = (A1/Ag) =+ L@ = (A /Ag) 1) alad o

zasalll il pie (¢l il JalSS asm s aae e AN aaall A b il (Say LS
zisa b (Veog, Xipo1, Xopq o) Xip—q) hasdll il dygine pand PlA e
dpa b Jlie ((Hgidg = Ay = o+ = A = 0) dnza,dll Hlad) o cagiad) e Uadll s
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o ie IS il aas maat e Dl aallly Jishall Gala¥) (8 daaaa i) @l sl
4 jlie ¢ il JelSill ) 8 dpagiall 038 Saay Le of Y sl caoldl) il e ol puxil
slad Engel-granger 1987 aslulS ¢l indl JalSill loa) 8 salied) gAY cadlly

VAR 343 ,lal & Cointgration Test < slud 5 jouhanden

OSadh i all it (e AalSie Al al) i yie paen (55$5 o Lkt Y ARDL Ao ®
A Al e ALlSie o i dAaall e AllSie Aud Al G paie ()5S0 Ladie gl
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ARDL 73 sai alasialy Sl elady) s 58 of Jaadly of oy oDlel J<al DA (g
Al s 3 & o e L (3,4,4,4,4) S Akaike(AIC) slae e sldieYls

(6 AV Ay il ) il JS Al @l 8 45 (il il g1 PI ALl 3l (£ Uay)

&b Raadld) il o Uliaatd oy il ol il elay ol 58 a0 s ol aiall glay

: el Jsaall

Bounds Test sasll Ll sladiuly ¢ juiall JelSall jlaal il 1(3-3) Jgaad

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic YWalue Signif. {00 (1)
Asymptotic: n=1000
F-statistic F.296980 0% 245 352
k 4 5% 286 4.01
2 5oy 325 4 .49
1% 374 5.06
Actual Sample Size 29 Finite Sample: n=35
10% 2696 2.898
5% 3276 463
1% 4 .59 6.368
Finite Sample: n=30
10% 2752 2.994
5% 3.354 4 TF74
1% 4 768 6.67

-Eviews 12 zali p Je alaie YU pidlall slae) (e 1 jdaal)

eV aall (e 51 (7.297) 4 sl F-Statistic 4 o o3lel (5) Jsand) (e ey

AVl (Say Y 4l V) ((%5) s sie 2ic (Pesaran et AL, 2001) ks (e da siiall da jall agill
Jadl s Lo Jie (30l 80 (ge JH) s Aipall ana (IS 1Y) Lo Alla 8 3 el il o8 e
¢3.354)— 43 5Ll 5 (Narayan-2005) — da jall aidll e slaicV) 2 L 5 cliiad ja
Al A il s 4ie s oF-Statistic ded (e J8 85 (5%) dsieall (5 sise 2ic (4.774

Ay iall A il =i s JaY) AL ol ALK ADe dga e Al
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ARDL gigai s 2.2

Gela) @l ate e Jgmnll ag o JaY1 Al gl 403 5 ADle a5 g e BN 5 Leaay

asl) e Aadea g jaiall 3 gl Cilaleal jpaill  Jy shal
tdashl) Ja¥) el milis 1.2.2

Joshall Ja¥) D llaa i s 1(3-4) J gaad

Levels Equation
Case 2. Resfricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
EX 7.94E-12 1.81E-12 4164649 0.0004
L -0.0032749 0.001562 -2.0993748 0.0470

TCHAMG -0.001007 0.000445 -2.287370 0.0338
THE -3.69E-18 2.29E-18 -3.794555 0.0009
C 0. 456377 0.030198 15.11215 0.0000

EC =PI - (0.0000*EX -0.0033*QIL -0.0010*TCHANG -0.0000*TME + 0.4564)

-Eviews 12 gl n Ao alaeVh gadlall dae) e 2 jiaal)

Jashall Ja) Alalas A lay o 58 Lld odlef Jsanll DA

PI = 7.94(10)~12 EX — 0.00328 OIL — 0.001007 TCHANG — 8.69(10)~

laadll 5 aludl ) jaba juiie (e JS o ey Alalaal) 5 laleall jpa il DA e

dsag o dua gl 5,LEY) JO Cua duabaBly) Ay laill bl Y AUas L Ll daeliall
G Jas) s Gomall saa sl e @l puiall Al W eJishll Jal1 8 Ak e
3sas o Al 5 LaY) 05 Cua Apalam@) Ayl clial 5 Ailae e agd L) i)

ikl Jal) A adle
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G se S Apeliall claaadls ol @l poba of il oda DA e 4l i

bl i jalin i LS G il bl Jlea) Y peliall mll A e s gina g
Ll 3as s 7.94(10)712 o aisi fas AL A (Pl Gl ) 3aal g aa s duclivall cilaadll
138 3aal g 3an s Jo il aa Caadil LS Gy Pl e (gsinas Alla S Al Js il e
(ssinas Al 58 PI e Gopall jew T L 255 0.00328 — Pl missl ) 505
SWY! Jaa) W 3as 5 0.001007—— Pl (il basl 5 53 59 o paall s a5 LS Cam
saaly an g bl GEY) o) adi)) WS Cun (gginay il F 568 P o ksl

5335 8.69(10) 718 o Jfia laia Pl el
Wad) s Jalaay ymadl) Ja¥) & cilaleal) a5 2.2.2

Dnaill JaY) & il il 1 (3-5) Jgaad

ECM Regression
Case 3: Unrestricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
C 0300961 0.046499 6. 472460 0.0000
Cointeqg(-1)* -0.659457 0100766 -6.544471 0.0000
R-squared 0613347 Mean dependentvar -0.000801
Adjusted R-squared 0.599027 3.0D. dependentvar 0.051063
S.E. ofregression 0.032334 Akaike info criterion -3.958895
Sum squared resid 0028229 Schwarz criterion -3.864593
Log likelihood 5940397 Hannan-Cluinn criter. -3.8929362
F-statistic 4233010 Durbin-Watson stat 1.639814
Prob(F-statistic) 0.000001

Eviews 12 zali p e alaie VWl gidlall dac) (a1 jhaall

ok 438 Uil 50 3 Y i ECT Uadll i aa gl Jalae of ECM il <yl
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35 00 %01 e S Ay gina ANV (5 gine die Uadl) ax Jalae 4y sina jelit cpn 312U 10
seid)) eliall g Uadll 3 el sl pdge ) Ay el il puriall (g @l jidie JalS5 28I
(e

ARDL 73l 4adla 4l 32 3.2

Oo A Al asas sla e ST W i ol LAl o) ya) (e Y 73 sadll Apadlia ayaail
ob oSl Alla ag ¢ 8l el a5l g il (uilas aae A ¢ Ludual) ol Y Al

13 Lo STl 2 3 gl Al il RS o) jaly a6 Alliae e g Aagaa bl o 5 J s 23 sall

3 salll Cilalas &y ) i LAl el a) DA e Al <yt e s gy a1 s o<
(Brouch-Godfrey Test) staadl dudel) Jabg ¥) jLaal 1.3.2

Brouch-Godefry Hlial asi Sl Lala V) AlSha e daadall & A gn (o
& eV elias jlaal s Ficher laal Jte jlaa¥l 1 atisy Eusy «Correlation LM Test
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il (e g < piiall ) (uld LAY Juadl)

LM laal asiie 4l da ol e 33 Ll Y1 JSae asa s aae lial Jal o

A Jganll L G e il (Test

(Breush Test)elaadU  Luluall Lals 31 jlaal) il 1(3-6)J gad

Breusch-Godfrey Serial Carrelation LM Test:
Mull hypothesis: Mo serial correlation at up to 1 lag

F-statistic 0524668 Prob. Fi(1,22) 04765
Obs*R-squared 0675498 Prob. Chi-Square(1) 04111

-Eviews 12 zali n Je alaieVh giudlall dac) (a1 jhaal)

ceaa U 3130 Lol Y1 ASe (e ey Y 3 sl (f gy o3le Jgandl il DA o
4 gina (5 e 2ic (0.05) @5 (0.4765)— 45kl F-Statistic Jlaial 4ad 581 12

oo ladS 1A Lala JY) Al asa g aae o J Al aael) A b Jsd a adde 5 ca = 5%
(ARCH Test) Uadl) ol il ase jlas) 2.3.2

W ARCH i) e Ladiel 2l ¢ 8 gl oulis uilad (e il o il sae Sl

tolial Jgaall 8 Aaa ga il g (LM @l 2V Cicliae o ading

(ARCH Test) aall cpls il axe jlas) il :(3-7)J saad)

Heteroskedasticity Test: ARCH

F-statistic 0618013 Prob. F(1,26) 0.4389
Obs*R-squared 0650100 Prob. Chi-Square(1) 04201

.Eviews 12 zali p e alaie VU pidlall slae) (e 1 jdaal)
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il (e g < piiall ) (uld t Y Juadd)

elad) cpls ld A (e Al ¥ zdsalll of s oSl Joaall il DA (e
se 0.05 oo Sl a5 (0.4389)— 4y 5budll F-Statistic Jlaa) dad o lali) @l

PRINERY
(Jarque-Bera ) & sll Lauhll aojel jlid) 3.3.2

dan g illl g Jarque-Bera Jlial aladiul & andall a3l a3 sl o (g ST

solial J saall &

(Jarque-Bera) & sall auhall au ) gill Lial il 1(3-8)J gl

16
Series: Residuals
14 Sample 1990 2018
12 Observations 29
10 Mean 5.26e2-18
8 Median 0.008182
Maximum 0.091621
[ Minimum -0.065492
Std. Dew. 0031752
4 Skewness 0.1719592
2 Kurtosis 4.034696
0 - I [ Jarque-Bera 1.436614
-0.05 0.00 0.05 0.10 Probability 0487577

-Eviews 12 zali p e alaie Wl Gidlall slac) (e 2 jhaall

(bl gl an i) 23 saill A sliall cUadl) o oBlel JSal (e Ll
@ = 5% s st 2ic 0.05 oo LS 25 (0.4876) s sbec Jarque-Bera Jlaial dad Cus

csrhll sl a3l o) e ANl A b J el Sy 4dle

G




il (e g < piiall ) (uld LAY Juadl)

(Ramsey Reset Test ) zigaill Aal J&l dadla jlid) 4.3.2
Cinagi slhdl Hlas) e ol sed chagall dpapdiinll i HLAY) e HLEAY) 138 2y
oLl Jgaall 8 Aaia ga geiliall 5 oz 3 gl

(Ramsey test) (Jall Jal) Aadle Lol &l 1(3-9)J g2l

Ramsey RESET Test

Equation: LINTITLED

Omitted Variables: Sguares of fitted values
Specification: PI PI{-1) EX PP TCHAMG THE C

Value df Probakbility
t-statistic 1.507198 22 0. 1460
F-statistic 2 271647 1, 22) 01460
Likelihood ratio 2849726 1 0.0914

Eviews 12 zali » e alaieYh gadlall slac) (a2 jdaal)

ol 1ol @llig e dgall a8 padioaall Jall JSEN Aaaa it bl DA e
oL = 5% 6 Fua dic 0.05 (e ‘)JS‘\ ‘;Aj (01460)_‘ Z\ejw‘ F-Statistic dma\ E\A:é

Al KA Aaa allall Aol duca jall Jgad ahy asld ale
r 3 3 529 A8 Ac ¢
(Stability Test) GSJ.A..\S\ Jaiad lad) 5.3.2

Glalee )i ol (zisall 8 400 @l 0 asa g aae e SEL LYY a8 Ciagy
sodal Clalaall Sl 8N Biak Cusy ¢ guaill s Jighall el 8 jaad) 23 sadll
CUSUM OF 5 CUSUM (3e JS < oy bl JSGN a8 13 ARDL 773 sl Uadl) epmicl

) laia gy cpdll) lKAN g cot = 5% & gine (s e dic da jall 2 gaall Jals SQUARE
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— CUSUM of Squares ----- 5% Significance — CUSUM - 5% Significance
Eviews 12zl n e alaie VWl gidlall slac) (e 2 juaall

Cua 5% Ay sine 2saa dic e Haiall z3sadl) of oDlel (<N DA e Lla moay

iy ocpaoall Guaall ( ady CUSUM . 3l sll aS) 5l g ganadl lial) s of Laadls
b aal ahiy 548 CUSUM SQ (31 sall ey sl oS 51 & gnall 5lial i dpuailly ¢ o
ARDL 73 ai Jld 4gle g da jal) dalaiall Jaly sl 3 L gle yu OS] dda jall ddhaiall 3 gaa
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Jadll dala

& A sl claladl e o puial (e 1 el dalas ) deadl) Jaa Caagg

S sV 23 e pladin) 2 Cangdl s Gaails (2018 —1989) 5 il clicall ¢ Uasl)
bl das & clia Al Al jall Gl jueie paad 3 Cus (ARDL g jsall el eUaill
G polia b b 1 & i) @) peiall ol e (PH s &l ) ) elual
o2 (TNE) bl Byl Jaa) «(OIL) Jssidl sew «(EX) dclicall @laaalls ol
o BN ¢ puaiall Ay 30 Judlal) 3y ) i 5Las) 5 23 saill ¢l ey (TCHANG) o juall
O (ADF) Vs (S Jlsal 3ok oo ol g Al As sl (e AalSie Aludu 2a 5 Y 4

e liall ol 5 ) & jala ¢ Jalal gl el ) oo liall bl dusd) & yiall o
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bl BEY Jea) e W (1) A5V ALl die 5 e (Gl yrus Js il e
O O 253a) eie pladinly & sall Jelall Laal ol ja) saes <h(0) 5 sinal) die B i sed
WDle dlia o sl g3 saill 58 days Al Al G e g JaY) Algh 43 5 ADle Gl
e liall ilarsll s aludl &l plaa s (P1) Ja1al il s ) e biall il A o 40 5k
sl e e US55 (P Aol il Jaa) Y o liall bl G o dpuse 4Dle 4 ((EX)

(TNE) shsll 3yl Jeal s (TCHANG) i yuall jaus «(OIL)
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(6 sl die jEE bl ) Jea) sl U

asas o bl oLl sl meie Jlainly @il Jalall laal ol ja) axg
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Al Al @l jasie il 3(1) @alad

<l giead) Pl TCHANG EX OIL TNE
1989 0,37895076 7,60855833 1,0369E+10 17.31 6,1125E+10
1990 0,44750303 8,95750833 1,4546E+10 22.26 6,2972E+10
1991 0,49394823 18,472875 1,3311E+10 18.62 4,3193E+10
1992 0,45021808 21,836075 1,2154E+10 18.44 4,7307E+10
1993 0.41147131 23,3454067 1,088E+10 16.33 5,0623E+10
1994 0.42313602 35,0585008 9585149853 15.53 4,4041E+10
1995 0.44586498 47,6627267 1,094E+10 16.86 4,2934E+10
1996 0.47069475 54,7489333 1,397E+10 20.29 4,4211E+10
1997 0.47974203 57,70735 1,489E+10 18.86 4,3568E+10
1998 0.40363673 58,7389583 1,088E+10 12.28 4,8158E+10
1999 0.44684819 66,573875 1,3692E+10 17.44 4,6028E+10
2000 0.55585649 75,2597917 2,305E+10 27.6 4,313E+10
2001 0.5052305 77,2150208 2,0085E+10 23.12 4,6712E+10
2002 0.49484625 79,6819 2,0152E+10 24.36 5,1155E+10
2003 0.5149519 77,394975 2,5957E+10 28.1 5,811E+10
2004 0.53150888 72,06065 3,4175E+10 36.05 7,3034E+10
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2005 0.58938875 73,2763083 4,8715E+10 50.59 7,9327E+10
2006 0.58860534 72,6466167 5,7122E+10 61 8,5557E+10
2007 0.56962264 69,2924 6,3469E+10 69.04 1,0491E+11
2008 0.5915274 64,5828 8,2038E+10 94.1 1,3807E+11
2009 0.45682932 72,6474167 4,8532E+10 60.86 1,38E+11

2010 0.49682828 74,3859833 6,1955E+10 77.38 1,4984E+11
2011 0.52010287 72,9378833 7,7675E+10 107.46 1,8002E+11
2012 0.50188024 77,5359667 7,7109E+10 109.45 1,915E+11
2013 0.44644052 79,3684 6,9649E+10 105.87 2,0386E+11
2014 0.41459679 80,5790167 6,5201E+10 96.29 2,1711E+11
2015 0.32464027 100,691433 3,8549E+10 49.49 1,8857E+11
2016 0.30666876 109,443067 3,3395E+10 40.76 1,8268E+11
2017 0.33088014 110,973017 3,8512E+10 52.43 1,8728E+11
2018 0.35573189 116,593792 4,5232E+10 69.78 1,865E+11
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xie (Pl) Jalal bl Maa) ) geliall gl A 2yl il $(2-1) aby galal)

6 sall

Null Hypothesis: PI has a unit root Mull Hypothesis: Pl has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on AIC, maxlag=7) Lag Length: 0 (Automatic - based on AIC, maxlag=7)
t5tatistic Prab.* t-Statistic Prab.*
Augmented Dickey-Fuller test statistic -1.706304  0.4176 || Augmented Dickey-Fuller test statistic -1.861147 0.6484
Test critical values: 1% level -3.679322 Test critical values: 1% level -4.309824
5% level -2.967767 5% level -3.574244
10% level -2.622989 10% level -3.221728
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D{PI) Dependent Variable: D(PI)
Method: Least Squares Method: Least Squares
Date: 06/24/21 Time: 23:35 g::ﬁp?esf( igﬁ;tez';”féggggw
Sample (adjusted): 1990 2018 o .
Included observations: 29 after adjustments Included observations: 29 after adjustments
Variable Coeficient  Std. Error  tStatistic  Prab. Varianle Coefficlent  Std.Error  tStatistic  Proo.
PI(-1 -0 222666 0119639  -1861147 00741
PI(-1) -0.208032 0121920 -1.706304  0.0994 E: ) 0127660  0.060281 2117757 0.0439
c 0.096705 0057876  1.670896  0.1063 @TREND("1989")  -0.001606  0.001076  -1.492912  0.1475
R-squared 0.097336 Mean dependentvar -0.0008011| R-squared 0.168606 Mean dependentvar -0.000801
Adjusted R-squared 0.063904 S.D. dependentvar 0.051083|| Adjusted R-squared 0.104652 S.D. dependentvar 0.051063
SE. ofregression_ 0.049405 Akaike info_crit_erion -3111072]| S E ofregression 0.048317 Akaike info criterion -3.124352
Sum squared resid 0.065902  Schwarz criterion -3.016775(| Sum squared resid 0.060699 Schwarz criterion -2.982907
Log likelihood 47110584 Hannan-Quinn criter. -3.081539(| Log likelihood 4330310 Hannan-Quinn criter. -3.080053
F-statistic 2911472 Durbin-Watson stat 1.739944( | F-statistic 2636380 Durbin-Watson stat 1.859731
Prob(F-statistic) 0.099430 Prob{F-statistic) 0.090676
Mull Hypothesis: Pl has a unit root
Exogenous: Maone
Lag Length: 0 (Automatic - based on AIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.345751 0.5516
Test critical values: 1% level -2.647120
5% level -1.952910
10% level -1.610011
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PI)
Method: Least Squares
Date: 06/24/21 Time: 23:36
Sample (adjusted): 1990 2018
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Pli-1) -0.006893 0.019935 -0.345751 07321
R-squared 0.003998 Mean dependentvar -0.000801
Adjusted R-squared 0.003998 S.D. dependentwvar 0.051063
S.E. ofregression 0.050961 Akaike info criterion -3.081638
Sum squared resid 0072717 Schwarz criterion -3.034489
Laog likelihood 45 68374 Hannan-Quinn criter. -3.066871
Durbin-Watson stat 1.937641
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Jsy

Mull Hypothesis: D{PI) has a unit root MNull Hypothesis: D(PI) has a unitroot
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on AIC, maxlag=T) Lag Length: 1 (Automatic - based on AIC, maxlag=7)
t-Statistic ~ Prob.* tStatistic  Prob.*
i ki Augmented Dickey-Fuller test statistic -5.054030 0.0019
Augmented Dickey-Fuller test statistic -5.3111776 0.0002 -
Test crifical values: 1% level -3.6689194 Testeriticalvalues 1% level ~4.339330
5% level -3.587527
5% level ~2.971853 10% level -3.229230
10% level -2.625121 )
_ _ *MackKinnon (1996) one-sided pvalues.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(PI1.2)
Dependent Variable: D(PI,.2) Method: Least Squares
Method: Least Squares Date: 06/24/21 Time: 23:37
Date: 06/24/21 Time: 23:38 Sample (adjusted). 1992 2013
Sample (adjusted): 1991 2018 Included observations: 27 after adjustments
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
Di{PI(-1)) -1.481157 0293064  -5.054030 0.0000
DIPI-1) 1010227 0190186  -5.311776 0.0000 DiPI(-1),2) 0.349318 0.197534 1.768385 0.0903
c _0.003295 0009672  -0.340698 07364 Cc 0.020834 0.023107 0901632 0.3766
i i i i @TREMND{"19897) -0.001718 0.001339  -1.251664 02127
R-squared 0520428 Mean dependentvar  -0.001561)) p_sq,areq 0501772 Mean dependentvar  -0.000800
Adjusted R-squared 0501932 5.D. dependent var 0.072478( adjusted R-squared 0549820 5. dependentvar 0.073745
S.E. of regression 0.051148  Akaike info criterion -3.039433|| SE. of regression 0.049479  Akaike info criterion -3.038585
Sum squared resid 0.068019  Schwarz criterion -2.944275|| sum squared resid 0.056308 Schwarz criterion -2.846611
Log likelihood 44 55206 Hannan-Quinn criter. -3.010342|| Loglikelihood 4502092 Hannan-Quinn criter. -2.981502
F-statistic 2821496 Durbin-Watson stat 2.062840|| F-statistic 11.58526 Durbin-Watson stat 2.004776
Prob(F-statistic) 0.000015 Prob(F-statistic) 0.000079
Mull Hypothesis: D(PI}) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on AIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.392287 0.0000
Test critical values: 1% level -2.650145
5% level -1.953381
10% level -1.609798
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(P1,2)
Method: Least Squares
Date: 06/24/21 Time: 23:38
Sample (adjusted): 1991 2018
Included cbservations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{PI-13) -1.008040 0185941 -5.3092297 0.0000
R-squared 0.518287 Mean dependentwvar -0.001581
Adjusted R-squared 0.518287 3S.D. dependentvar 0.072478
S.E. of regression 0.050304  Akaike info criterion -3.106407
Sum squared resid 0.068323 Schwarz criterion -3.058828
Log likelinood 44 483970 Hannan-Quinn criter. -3.091862
Durbin-VWatson stat 2.057078
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MNull Hypothesis: EX has a unit root Mull Hypothesis: EX has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on AIC, maxlag=7) Lag Length: 0 (Automatic - based on AIC, maxlag=7)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.399751 0.5626 Augmented Dickey-Fuller test statistic -1.625413 0.7577
Test critical values: 1% level -3.679322 Test critical values: 1% level -4.309824
505 level -2 ORTTET 5% level -3574244
10% level -2 {22089 10% level -3.221728
*MacKinnon {1996) one-sided p-values. *MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Di;key—FuIIerTest Equation
Dependent Variable: D(EX) ﬁefhend‘?‘f_m Vat“sab'e- D(EX)
Method: Least Squares Meinod: Least squares
. . ag Date: 06/27/21 Time: 18:40
Date: 08/27/21 Time: 18:40 ; )
A . Sample (adjusted). 1990 2018
Sample (adjusted): 1990 2018 N ]
M . Included observations: 29 after adjustments
Included observations: 29 after adjustments
Variable Coefficient  Std.Eror  tStatistic  Prob. Varisble Coeficient  Std Error _ tStatistic _ Prob.
EX(-1) -0.213612 0.131420 -1.625413 0.1161
EX(-1) -0.115847  0.082763  -1.399751 01730 o 130E+00  400E+00 0805537 04978
c 5.28E/09  353E+09 1497219 01459)|  GrREND(1939Y  3.62E+08  377E+08 0953613  0.3466
R-squared 0.067657  Mean dependentvar 1.20E+09)| R-squared 0.099435 Mean dependentvar 1 20E+09
Adjusted R-squared 0.033126  5.D. dependent var 1.09E+101 | Adjusted R-squared 0020215 SD. dependentvar 1.09E+10
S.E. ofregression 1.07E+10  Akaike info criterion 49.09158]| g E. of regression 1.07E+10  Akaike info criterion 4912581
Sum squared resid 3.09E+21  Schwarz criterion 49.18588|| sum squared resid 2.09E+21 Schwarz criterion 4026726
Log likelihood -709.6280 Hannan-Quinn criter. 49.12112|| Log likelihood -709.3243  Hannan-Quinn criter. 4917011
F-statistic 1.959302 Durbin-Watson stat 1.986459 | F-statistic 1.436184 Durbin-Watson stat 1.866812
Prob(F-statistic) 0172974 Prob(F-statistic) 0.256084
Mull Hypothesis: EX has a unit root
Exogenous: Mone
Lag Length: 0 {Automatic - based on AIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.282853 05752
Test critical values: 1%% level -2.647120
5% lewvel -1.952910
10% level -1.610011
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{EX)
Method: Least Squares
Date: O6/2TI21 Time: 18:41
Sample (adjusted). 1990 2018
Included observations: 29 after adjustments
‘Variable Coefficient Std. Error t-Statistic Prob.
EX({-1) -0.012488 0.047667T -0.282953 07793
R-squared -0.009750 Mean dependentvar 1.20E+09
Adjusted R-squared -0.009750 S.D. dependentwvar 1.09E+10
S.E. of regression 1.09E+10 Akaike info criterion 49 10238
Sum squared resid 3. 35E+21 Schwarz criterion 489 148952
Log likelinood -7T10.9844 Hannan-Qwinn criter. 49 11714
Durbin-VWatson stat 2030929
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Mull Hypothesis: D(EX) has a unit root Mull Hypothesis: D(EX) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on AIC, maxag=7) Lag Length: 0 (Automatic - based on AIC, maxag=T)
t-Statistic Prob.* +-Statistic Prob*
Augmented Dickey-Fuller test statistic -5.319879  0.0002 || sugmented Dickey-Fuller test statistic -5.245406  0.0011
Test critical values: 1% level -3.689194 Test critical values: 1% level -4.323979
5% level -2.971853 5% level -3.580622
10% level -2.625121 10% level -3.225334
*MacKinnon (1995) one-sided p-values. *Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,2) Dependent Varable: D(EX.2)
Method: Least Squares Method: Least Squares
Date: 06/27/21 Time: 18:43 Date: 08/27/21 Time: 18:42
Sample (adjusted): 1991 2018 Sample (adjusted): 19.91 2018
Included observations: 28 after adjustments Included observations: 28 after adjustments
Variable Coefficient std. Error -Statistic Prob. Wariable Coefficient Std. Error t-Statistic Prob.
D(EX(-1}) 1045771 0196578 -5.310879  0.0000 D(Eéf‘m ; g”ggig; E?Egigg g Ej’gigg ggigg
c 1.14E+09 214E+09 0.534037 0.5979 @TREMND{™9897) -1.13E+08 270E+08  -0.418044 0.6795
R-zquared 0521188 Mean dependentvar 90840321
N R-squared 0524512 Mean dependentvar 90840321
Adjusted R-squared 0502773  5.D. dependentvar 1.60E+10 Adjuqsted R-squared 0486473 SD. depzndentvar 1.60E+10
S.E. of regression 113E+10  Akaike info criterion 4919681)) o F ot regression 114E+10  Akaike info criterion 49.26127
Sum_sqqared resid 330E+21 Schwalzcrlt_erlon_ 49.29196|| o squared resid 32BE+21 Schwarz criterion 49.40400
Log likelihood -686.7553  Hannan-Quinn criter. 49.225901( | og jikelihood -626.6578 Hannan-Quinn criter. 49.30490
F-statistic 2830111 Durbin-Watson stat 1.991810|| F_statistic 1378880 Durhin-Watson stat 1086941
Prob(F-statistic) 0.000014 Probi(F-statistic) 0.000092
== |

Exogenous: Mone

Mull Hypothesis: D(EX) has a unit root

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

t-Statistic Frob.*

Augmented Dickey-Fuller test statistic

-5. 364667 0.0000

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

-2.650145
-1.953381
-1.609798

Dependent Variable: D{EX, 2)
Method: Least Squares

Diate: 06/27121 Time: 18:44
Sample (adjusted): 1991 2018

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

Augmented Dickey-Fuller Test Equation

Included observations: 28 after adjustments

YWariable Coefficient Std. Error t-Statistic Prob.

D{EX(-1)) -1.026071 0.193129 -5.264667 0.0000
R-squared 0.515936 Mean dependentvar 90840321
Adjusted R-squared 0515936 3.D. dependentvar 1.60E+10
S.E. of regression 111E+10  Akaike info criterion 49 13629
Sum squared resid 3.34E+21 Schwarz criterian 48 18387
Lag likelinood -686.9080 Hannan-Quinn criter. 4915083
Durbin-Watson stat 1.8987901

81



Mull Hypothesis: PP has a unit root Mull Hypothesis: PP has a unit root
EXOQEHOUS: Constant Exogenousi Constant, anearTrend -
Lag Length: 0 (Automatic - based on AIC, maxiag=7) LegLength: 7 (Automate - based on AIC, maxag )
t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.435026  0.3534
. o Test critical values: 1% level -4.440739
Augmelnlted Dickey-Fuller test statistic -1.305688 0.6132 5% lovel 1532806
Test critical values: 1% level -3.679322 10% lavel 3954671
5% level -2.967767
10% level -2 B22989 *MacKinnon (1996) one-sided p-values.
*MacKinnon (1336) one-sided p-values. Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PF)
Method LeastSq_uares
Augmented Dickey-Fuller Test Equation g:}:E?eﬁiiziltez';"%;?gg1 .
Dependent Variable: D(PF) Included obsewatiﬁns: 22 after adjustments
Method: Least Squares
Date: 06/27/21 Time: 19:18 Variable Coefficient Std. Error -Statistic Prab.
Sample {adjusted): 1990 2018 PP(-1) 0.000604 0406852 2435026 00314
Included observations: 29 after adjustments DEPLA)) 0715283 D3FS032 1851152 00735
- - — DIPP{-2)) 0.663500  0.386068 1718610 01114
Variable Coefficient  Std. Eror  +-Statistic Prob. D{PP{-3)) 0598080 0361961 1652336 01244
D{PP{-4)) 0396274  0.408682 0969639 03514
PP(-1 0414121 0087403 1305688  0.2027 D{PP{-5)) 0.60BT12 0435044 1304508 01884
é ) BOS7296  AB12007 1445531 01598 D{PP{-5)) 1.050260 0449126 2338450  0.0375
: - ’ : DI{PP(-T)) 0573783 0487823 1176211  0.2623
C -9.204372  16.99523  -0.541585  0.5930
R-zquared 0.058391 Mean dependentvar 1.809310 @TREND{™1989%) 2787907 1760400 1583679 01393
Adjusted R-squared 0.024554 5.D. dependentvar 15.08077 a0 p 0245040 Mean o ont 5 o404
N N P PP -square 5 vlean dependentvar .
S.E.ofregressmn_ 14.86485  Akaike |nfo_cr|t_er|on 8.302348 Adusted R-squared 0204169 S.D. dependent var 17 27911
Sum squared resid 5066.020  Schwarz criterion 8.396644(| 5 E ofregression 1541458  Akaike info criterion 8.611459
Log likelihood -118.3840 Hannan-Quinn criter. 8.331880) | Sum squared resid 2851310 Schwarz criterion 9.107388
F-statistic 1704820 Durbin-Watson stat 1.672522| | Log likelihood -84.72605 Hannan-Quinn criter. 8.728285
Prob(F-statistic) 0.202675 F-statistic 1.588614 Durbin-Watson stat 2445224
’ Prob(F-statistic) 0.220820
Mull Hypothesis: PP has a unit root
Exogenous: Mone
Lag Length: 0 {Automatic - based on AIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.207386 06027
Test critical values: 1% level -2.647120
5% level -1.952910
10%% level -1.610011
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{FPP)
Method: Least Squares
DCate: 06/27/21 Time: 19:20
Sample (adjusted). 1990 2018
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PP{-1) -0.010622 0.051094 -0.207886 0.8368
R-squared -0.013402 Mean dependent var 1.809310
Adjusted R-squared -0.012402 S.D. dependent var 15.05077
S.E. ofregression 1515130 Akaike info criterion 8.207925
Sum squared resid 6427 F3T7 ‘Schwarz criterion 8.355073
Log likelinood -119. 4649 Hannan-Quinn criter. 8.322691
Durbin-Watson stat 1.714945
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Null Hypothesis: D(PP) has a unit root Null Hypathesis: D(PP) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on AIC, maxlag=7) Lag Length: 0 (Automatic - based on AIC, maxlag=7)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickay-Fuller test statistic -4.495302  0.0014 || Augmented Dickey-Fuller test statistic -4389800  0.0086
Test critical values: 184 |evel -3.685194 Test critical values: 1% level -4.323979
5% level -2.971853 5% level -3.580622
10% lavel 2625121 10% level 3225334
*MacKinnon (1996) one-sided p-values. *Mackinnon (1996) one-sided p-values.
. . Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation . ]
Dependent Variable: D{PP 2) ﬁgfneonuqineta\;atréabL::}ES[PP'Q}
Method: Least Squares neTuL guares
) o an Date: 06/27/21 Time: 19:19
Date: 06/27/21 Time: 19:20 " .
g le (adiusted): 1991 2018 Sample (adjusted): 1991 2018
ample (adjusted). . Included observations: 28 after adjustments
Included observations: 28 after adjustments
- - - Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(PP{-1)) -0.893766 0203601  -4.389800 0.0002
DIPP(-1)) -0.893813 0198855  -4.495302  0.0001 I 1517362 6518196 0232789 0.8178
c 1564079 20438068 0531296  05997|( @TREND(1939") 0.003002 0371801  0.008075  0.9936
R-squared 0437324  Mean dependentvar 0442857 || R-squared 0437325 Mean dependentvar 0.442857
Adjusted R-squared 0.415682 3.D. dependentvar 20.30545|| Adjusted R-squared 0392311 S.D. dependentvar 20.30545
S.E. ofregression 15.52162  Akaike info criterion 8.391094|| SE. of regression 15.82899  Akaike info criterion 8.462520
Sum squared resid G263.938 Schwarz criterion 8.486251|| Sum squared resid 6263.921 Schwarz criterion 8.605256
Log likelihood -115.4753  Hannan-Cluinn criter. 8.420185|| Log likelihood -115.4753  Hannan-Quinn criter. 8.506156
F-statistic 2020774 Durbin-Watson stat 1.918083 | F-statistic 9715317 Durbin-Watson stat 1.918306
Prob(F-statistic) 0.000127 Prob(F-statistic) 0.000755

Mull Hypothesis: D(PF) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on AIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 526921 0.0001
Test critical values: 1% level -2.650145
5% lewel -1.953381
10% level -1.609798
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: PP, 2)
Method: Least Squares
Date: 06/27I21 Time: 19:21
Sample (adjusted): 1991 2018
Included observations: 28 after adjustments
Wariable Coeflicient Std. Error t-Statistic Frob.
D{PP{-"1)) -0.884962 0.195489 -4 526921 0.0001
R-squared 0431215 Mean dependent var 0442857
Adjusted R-squared 0.4231215 5.D. dependentwvar 20.20545
S.E. of regression 15.31393 Akaike info criterion 8.3204564
Sum squared resid 5331.944 Schwarz criterion 8 378042
Log likelihood -115.6265 Hannan-CQwwinn criter. 8. 345009
Durbin-Watson stat 1.911957
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Mull Hypothesis: TCHAMG has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 6 (Automatic - based on AIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.599588 00522
Test critical values: 1% lewel -4. 416345
5% level -3.622033
10% level -3.248592
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{TCHAMNG)
Method: Least Squares
Date: 06/27i21 Time: 19:25
Sample (adjusted): 1996 2018
Included obsermvations: 22 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
TCHAMG-1) -0.527120 0.1464329 -3.599588 0.0029
C{TCHARG-1)) 0412045 0.181204 2273922 0.0392
C{TCHAMNG(-2)) 0.0124324 0206372 0.060252 0.9528
D{TCHARG(-3)) 0.381206 0.199305 1.912680 00765
D{TCHANG-4)) 0.208973 0.289714 1.066475 0.3043
D(TCHARNG(-5)) 0. 344748 0.2483356 1.388124 0.1868
CH{TCHARMNG-6)) 0658763 0.268487 2 453616 0D.0278
c TB3ITTTZ 5.180940 1474206 01626
@TREMD({™19897) 1.572023 0.403719 3.893855 00016
R-squared 0.624323 Mean dependentwvar 2997003
Adjusted R-squared 0. 409650 =.0D. dependent var 5.560951
S.E. ofregression 4 272715 Akaike info criterion 6.028548
Sum squared resid 255.58583 Schwarz criterion 5.472871
Log likelihood -60.328320 Hannan-Quinn criter. 6.140294
F-statistic 28908252 Durbin-Watson stat 2 253950
Prob(F-statistic) 0038786
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Null Hypothesis: D(TCHANG) has a unit root Null Hypothesis: DTCHANG) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on AIC, maxlag=7) Lag Length: 0 (Automatic - based on AIC, maxlag=7)
t-Statistic Prob.* -Statistic Prob.”
Augmented Dickey-Fuller test statistic -3.89517a 0.0072 Augmented Dickey-Fuller test statistic -3.783164 0.0328
Test critical values: 19 level 3680104 Test critical values: 1% level -4.323979
5% |evel -2.971853 5% level -3.580622
10% level 2 §25121 10% level -3.225334
*MacKinnon (1995) one-sided p-values. *MacKinnon (1996) one-sided p-values.
. - . Augmented Dickey-Fuller Test Equation
Augmented D|c_key FullerTest Equation Dependent Variable: DTCHANG.2)
Dependent Variable: D(TCHANG,2) Method: Least S
Method: Least Squares Vethod: Leasl squares
iy o Date: 06/27/21 Time: 19:25
Date: 06/27/21 Time: 19:27 ; .
g e (adiusted): 1991 2048 Sample (adjusted): 1991 2018
ample (adjuste .}' . ) Included observations: 28 after adjustments
Included observations: 28 after adjustments
X X — Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(TCHANG{-1)) -0.726110 0191932  -3.783164 0.0009
D(TCHANG(-1)) -0718837 0187923  -3.825179  0.0007 o 1647219 2483087 1468524 01544
c 2806216 1259291 2228410  0.0347 @TREND(1989")  -0052526 0132883 -0.395281 (06960
R-squared 0.360110  Mean dependentvar 0.152565( | R-squared 0.364085 Mean dependent var 0.152565
Adjusted R-squared 0.335489 5.D. dependentvar 6.822188| | adjusted R-squared 0.313211 S.D. dependentvar £5.822188
S.E. ofregression 5.561238 Akaike info criterion 6.338268| | S.E. of regression 5.653732  Akaike info criterion 6.403466
Sum squared resid 8041115  Schwarz criterion 6.433425( | Sum squared resid 799.1171  Schwarz criterion 6.546202
Log likelihood -86.73575 Hannan-Quinn criter. 6.367358| | Log likelihood -86.64852 Hannan-Quinn criter. 5.447102
F-statistic 14.63200 Durbin-Watson stat 1.838155| | F-statistic 7.156702 Durbin-Watson stat 1.836821
Prob(F-statistic) 0.000736 Prob(F-statistic) 0.003487

= —————————————————|
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Null Hypothesis: TNE has a unit root MNull Hypothesis: TNE has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on AIC, maxlag=7) Lag Length: 3 (Automnatic - based on AIC, maxlag=7)
t-Statistic ~ Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2282587  0.1846 |[Augmented Dickey-Fuller test staistic 1452867 08198
Test critical values: 1% level 3711457 Test critical values: 1% level -4 356068
5% level -2.081038 5% level -3.595026
10% level -2.629906 10% level -3.233458
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
. . Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation N X
Dependent Variable: DTNE) Dependent Variable: D(TNE)
! Method: Least Squares
Method: Least Squares _ ST
| Hares Date: 06/27/21 Time: 19:22
Date: 06/27/21 Time: 19:22 ; !
K Sample (adjusted): 1993 2018
Sample (adjusted): 1993 2018 | N ; .
N . ncluded observations: 26 after adjustments
Included observations: 26 after adjustments
Variable Coefficient St Emor  tStaistc  Prob. Variable Coeficlent St Error  tStafistc  Pron.
TNE(-1) -0.314319 0216344 -1452867 01618
TNE(-) 0231372 0101364 2282587  0.0330 D(TNE(-1)) 0514234 0382500  1.344087  0.1940
DTNE(-1)) 0499214 0373623  1.336145  0.1938 DITNE(-2)) 0.096293 0392721  0.245196  0.8088
D(TNE(-2)) 0.069605 0380381 0182991  0.8566 D(TNE(-2) 0909727 0393067 2314431 0.0314
D(TNE(-3)) 0894391 0383874 2329910  0.0299 c 593E+14  284E+15 -0 184480 08555
C B.25E+14  1.04E+15 0589594 0.3552||  @TREND(19897)  1.03E+14  237E+14 0436454 06672
R-squared 0.234519  Mean dependentvar TATE+12) | R-squared 0301175 Mean dependent var 7ATE+12
Adjusted R-squared 0.160142  S.D. dependentvar 4.42E+15) | adjusted R-squared 0126489 S.D. dependentvar 4.42E+15
S.E. of regression 4.05E+15  Akaike info criterion 7488471 1S E of regression 413E+15  Akaike info criterion 7495215
Sum squared resid 3.45E+32  Schwarz criterion 75.12665] | gum squared resid 341E+32  Schwarz criterion 75.24248
Log likelihood -968.5012  Hannan-Quinn criter. 74.95438) 1| og likelihood -968.3779  Hannan-Quinn criter. 75.03575
F-statistic 2191732 Durbin-Watson stat 1.693757| | F-statistic 1723894 Durbin-Watson stat 1.680406
Prob(F-statistic) 0104973 Prob(F-statistic) 0.175140

Mull Hypothesis: TRE has a unit root
Exogenous: Mone

Lag Length: 2 {(Automatic - based on AIC, maxlag=7)

t-Statistic Prob.®
Augmented Dickey-Fuller test statistic -2.343848 0.0211
Test critical values: 124 lewvel -2.656915
5% level -1.954414
10% level -1.608329
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{THE)
Method: Least Squares
Date: 06/27/21 Time: 19:23
Sample (adjusted): 1993 2018
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
THE(-1) -0.199627 0.085170 -2.343848 0.0285
DITHE-1)¥) 0.523473 0 3659739 1.430336 01667
DITHRE-2)) 0.075534 0374676 0.201597 0.8421
DITHE-3)) 0.907997 0377583 24047651 0.0250
R-squared 0.282441 Mean dependent var TATE+12
Adjusted R-squared 0184583 S.D. dependent var 4 AZE+15
S.E. of regression 2.99E+15 Akaike info criterion T4 82476
Sum squared resid 32.51E+32 Schwarz criterion T5.018231
Log likelinood -968.7219 Hannan-Quinn criter. T4 88049
Durbin-Watson stat 1. 706647
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6 giuall 2ic

(P1) Al il sl ) elial ailil) 4w paiall of gill cilabaia v/

Date: 07108121 Time: 00:34 Date: 07/08/21 Time: 00:55

Gample: 1989 2013 : .

Included observations: 30 sample (ad]uswd.)' 19,90 e .

Afcorelsion  PariaConeaion AC PAC Qs oo ||Incluged obsenalions. 2 afer acjusiments

Altocarrelation  Partial Correlation AC PAC Q-Stat Prob

N | =3 | 10738 0738 12052 0000
[ g 2 0498 -0.104 26563 0.000 | | | | 1-0.009 -0.000 0.0078 (058
| P 3 03689 0.087 31392 0.000
=t T 4 00% 0422 19080 0000 g ! g ! 20251 0251 20992 0350
L C0or |5 0% o042 015 oooo| | . 300050001 2099 0352
F]o g B 0.015 -0.182 34023 0.000 I I g 4 -0.042 0112 21643 0708
g g 70459 -0.195 235078 0.000 N il 5 0447 0153 20741 0704
'E ! I: | ggggg gggg i;g;g gggg sl sl B 0232 0214 50760 053
| | | | -, -l . A
= g {10947 00 stoet oooo|| T P TAATEAA00 62348 0308
= P 110401 0083 59170 0000 [ [ g 80009 0106 62935 0614
O P01 120375 0079 66695 0000 1 g g ! 90101 -0.193 67560 0.662
i Pl 130333 0024 72940 0000 Ll Pl 10 0064 0038 69482 0730
g o Ul 140251 0016 76743 0000
= 1 £ 2999 0050 79710 0000 : 1 : : [ : 11 0100 -0.059 74433 0762
g N 16 0475 0053 81902 0.000 [ O 12 0074 0129 77340 0806

(EX) duelicall ciladdl g dluad) & jala psiiall ¢) i) cillabada v/

Date: 06/28/21 Time: 00:26

Sample: 1989 2018

Included observations: 30
Autocarrelation

Partial Correlation

AC

FAC

Q-Stat

Prab

Date: 0612821 Time: 00:27
Sample (adjusted): 1990 2018
Included observations: 29 after adjustments
Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob
[ [ [ [ 1 -0.045 -0.045 0.0655 0.798
I I 2 -0.080 -0.082 0.2773 081
Lt I 3 0063 0.046 03738 0046
gt g 40117 -0.120 0.8642 0.930
T g h -0.087 -0.001 11449 0950
LEl LA G 0269 0247 39787 0680
[ [ [ [ 7-0041-0.028 40479 0774
Lot [ [ B -0.059 -0.035 41984 0839
g 1 = ! 9 -0.2h4 -0328 70894 0628
gt g 10 0140 0135 80162 0627
[ [ [ [ 11 0006 0.003 80182 0712
[ [ g 12 0040 0127 81032 0717

I:I':‘;;;|:||:|I:II:H:|_

0o

O0n0

0.879
0.774
0.685
0.579
0.474
0.377
0.220
0.069
-0.063
-0.147
-0.224
-0.282
-0.336
-0.379
0411
0422

[='= TN S S S S N

T O A
Oh M B G 3 A

0.879
0.011
0.013
-0.120
-0.085
-0.044
0.334
-0.136
0101
0133
-0.024
0.018
-0.012
-0.027
-0.057
0.17

25.550
46.105
f2.802
79.180
83.816
89.511
91.527
91.737
91.918
92.953
95.493
99723
106.10
11474
125.54
13

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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(OIL) Jaiadl ymwu juriiall ¢f gil) cillabada v/

Date: 06128121 Time: 00:28

Sample (adjusted): 1990 2018

Included obsenvations: 20 after adjustments

Aufocorrelation — Partial Correlation ~ AC PAC Q-Stat Prob
g g 10102 0102 03382 0563
rg ot g ! 20164 0176 1.2302 0541
bt Ll 3-0.066 0.030 13821 0710
g ! g ! 40242 02711 34849 0480
bt Ll 50079 0044 37168 0591
LoE Lol 6 0304 0247 7.241 0292
bl rg ot 7-0039 0162 73854 0390
bt Ll §-0.077 0028 76389 0470
g ! 0 ! 0-0.219 0305 97915 0368
tgot ot 1100112 0.061 10.383 0408
bt Egor 110025 -0.067 10415 0493
bt gt |12 0026 -0.149 10451 0478

Date: 06/28/21 Time: 00:23

Sample: 1989 2018

Included observations: 30

Autocorrelation

Partial Correlation

AC

PAC

Q-5tat  Prob

TENH]

il

|
|
|
|
|
|
|
|
N
| 0
|
1=
I
(=
=
=

0

[ =1

OO O LT e L3 3

A A A

—y
=+

0.867
0.730
0.632
0.538
0452
0.367
0.210
0.060
-0.056
0121
-0.190
0238
-0.294
0337
-0.370
-0.381

0.867
-0.092

0.082
-0.050
0014
-0.00
-0.355
-0.076
-0.070

010
0104

0.081
-0.040
-0.008
-0.093
-0.080

24908 0.000
43166 0.000
57.350 0.000
f2.048 0.000
75.883 0.000
81283 0.000
83121 0.000
83276 0.000
83419 0.000
84125 0.000
85.954 0.000
22.986 0.000
93857 0.000
100.66 0.000
109.44 0.000
119.40 0.000

(TCHANG) iyl st ysiciall o1 5} cillabiie v/

Date: 08/28/21 Time: 00:31

Sample: 1989 2018

Included obsemvations: 30

Autocorrelation

Partial Correlation

AC

FAC

Q-Stat

Prab

Date: 06/28(21 Time: 00:32
Sample (adusted) 1990 2018
Included obsenvations: 29 after adjustments
Autocorrelation  PartialComelafion ~ AC PAC Q-3fat Prob
| | 10280 0280 25142 (.13
o P 20026 0113 25311 0281
) | 30283 0322 47454 0191
I P 40082 0125 4.9868 0.289
b PO 5 0039 0140 50435 0411
g b 6 0148 0015 59016 044
rgo g | T-0150 0249 69311 0436
g | g §-0201 0188 10553 (228
g g 00178 0196 11.974 0.215
tgo o 1100115 0.036 12604 0247
g | g 110285 -0.269 16.692 0.119
O ! PO 120345 0164 22048 0028

_________TEQUUI_IH

(== I L T S S p—y

% & s % o o_a o_a
O N B L PO O e

.01
.09
-0.061
.047
-1.030
0.007

1014

0.544
0.676
0.521
0.368
0.250
0.151
0.073
0.022

0.009

0.544

-0.126
-0.036
-0.003

0.009

-0.035
0.015

0.007

-0.038
0037

0.075
0.027
0.003
0.011

-0.01
012

21589
10275
48914
53021
56.320
5723
57455
5741
57497
57.665
57.856
B7.978
58.025
58.028
58.033
58.045

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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(TNE) assall GUN) laa) piciall ) il cillabaia v/

Date: 06/28/21 Time: 00:35

Sample: 1989 2018

Included observations: 30
Partial Caorrelation

Autocarrelation

AC FAC

Q-Stat

Prob

[
O
(-
C
-
=

|
|

B

.—.I_||—||_||_||—|

=

[}

o0 =

WD 00 =~ O LN o LD B =

—h & & & & & &
O in o L R = O

0869 0.869
0774 0079
0671 -0.070
0532 -0.209
0.402 -0102
027¥2 -0.081
0140 -0.091
0.029 -0.027
-0.066 -0.015
-0.162 -0.091
-0.231 -0.024
-0.220 0.265
-0.2358 -0.076
-0.257 -0.142
-0.275 -0173
-0.293 -0.068

24 976
45512
61.504
71.996
78.195
81.156
81.9738
g2.015
g2.212
83.467
86.172
88.753
91.960
95912
100.75
106.65

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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(ARDL) g3 sai i :(4) (alal

Dependent Yariable: Pl
Method: ARDL

Date: 06/27/21 Time: 19:30
Sample (adjusted): 1990 2018
Included observations: 29 after adjustments
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressars (0 lag, automatic): EX PP TCHAMNG THE

Fixed regressors: C

Variable Coefficient Std. Error t-Statistic Prob.*

Pl(-1) 0.340543 0.128819 2643574 0.0145

EX 5.24E-12 1.60E-12 3.283684 0.0033
PP -0.002162 0.001144  -1.8901189 0.0714

TCHAMG -0.000664 0.000322  -2.060661 0.0508
THE -A.T73E-18 1.38E-18  -4.149466 0.0004

C 0.300961 0.062837 4781875 0.0001
R-sguared 0832860 Mean dependentvar 0467903
Adjusted R-squared 0796525 S.D. dependentvar 0.07 7666
S.E. of regression 0.035033 Akaike info criterion -3.683033
Sum squared resid 0.028229 Schwarz criterion -3.400144
Log likelihood 59.40397 Hannan-Ciuinn criter. -3.594435
F-statistic 2292185 Dwrbin-Watson stat 1.6395814

Prob(F-statistic) 0.000000

*Mote: p-values and any subsequent tests do not account for maodel

selection.
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Narayan 2005 J& (e 4a jidall Ax jall asdll 353 3(6) (Galal

Critical values for the bounds test: case I1: unrestricted intercept and no tserd

1 per cent
k=0 k=1 k=2 k=3 k=4 k=5
n K0) 1) 10) I1) 10) ) 10) i 1(0) i) 1(0) i)

30 13.680 13.680 8.170 9.285 6.183 7.873 5.333 7.063 4.768 6.670 4.537 6.370
s 13.290 13290 7870 8.960 6.140 7.607 5.198 6.845 4.590 6.368 4.257 6.040
40 13.070 13.070 7.625 8.825 5893 7.337 5.018 6.610 4.428 6.250 4.045 5.898
45 12930 12930 7.740 8.650 5920 7.197 4.983 6.423 4.394 5914 4.030 5.598
50 12.730 12.730 7.560 8.685 5817 7.303 4.865 6.360 4.306 5.874 3.955 5.583
55 12.700 12.700 7435 8460 5.707 6.977 4.828 6.195 4.244 5.726 3.928 5.408
60 12.490 12.490 7400 8510 5.697 6.987 4.748 6.188 4.176 5.676 3.783 5.338
65 12.400 12400 7.320 8435 5.583 6.853 4.690 6.143 4.188 5.694 3.783 5.300
70 12.240 12.240 7.170 8.405 5487 6.880 4.635 6.055 4.098 5.570 3.747 5.285
75 12,540 12.540 7.225 8.300 5.513 6.860 4.725 6.080 4.168 5.548 3.7 5213
80 12,120 12,120 7.095 8260 5407 6.783 4.568 5.960 4.096 5.512 3.725 5.163

5 per cent

30 8.770 8.770 5.395 6.350 4267 5.473 3.710 5.018 3354 4774 3.125 4.608
35 8.640 8.640 5.290 6.175 4183 5.333 3615 4913 3276 4.630 3.037 4443
40 8.570 8.570 5.260 6.160 4.133 5.260 3.8 4.303 3.202 4.544 2.962 4.338
45 8.590 8.590 5235 6.135 4.083 5.207 3.535 4.733 3.178 4.450 2922 4.268
S0 8.510 8.510 5.220 6.070 4.070 5.190 3.500 4.700 3.136 4416 2.900 4.218
55 8.390 8.390 5.125 6.045 3987 5.090 3.408 4.623 3.068 4.334 2.848 4.160
60 8.460 8.460 5.125 6.000 4.000 5.057 3415 4.615 3.062 4314 2.817 4.097
65 8.490 8.490 5.130 5980 4010 5.080 3.435 4.583 3.068 4274 2.835 4.090
70 8370 8370 5.055 5915 3947 5.020 3.370 4.545 3.022 4.256 2.788 4.073
75 8420 8.420 5.140 5920 3983 5.060 3.408 4.550 3.042 4.244 2.802 4.065
80 8400 8.400 5.060 5930 3.940 5.043 3.363 4.515 3.010 4216 2.787 4.015

10 per cent

30 6.840 6.840 4.290 5.080 3437 4.470 3.008 4.150 2.752 3.994 2.578 3.858
35 6810 6810 4225 5050 3393 4.410 2.958 4.100 2.696 3.898 2.508 3.763
40 6.760 6.760 4235 5.000 3373 43717 2.933 4.020 2.660 3.838 2.483 3.708
45 6.760 6.760 4225 5020 3330 4.347 2.893 3.983 2.638 3.772 2.458 3.647




