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Abstract:

This study aims to find out the role of foreign direct investment and its
role in the development of the industrial sector for the period (1986-2022).

The study found that there is a direct relationship between FDI and the
industrial sector in the short and long term, and there is an equilibrium
relationship in the long term, and this is shown using the boundary test, and
we also found that the model is free of standard problems through the
diagnostic study.

Key words: Foreign direct investment, industrial output, domestic
Investment exports, offcial exchange rate, ARDL .
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.12Eviews

(Bounds test) & idall Jalsill agand) SLad) gilii 1(6) Jgaad

Null hypothesis: no long-run

relationships exist

Test statistic Value K
F statistic 4.969942 4

Critical value Bounds

Significance (0) Bound (1) Bound
10% 2.2000 3.090
5% 2.560 3.490
1% 3.290 4.370

((5) Lot Jka\) (Eviews12)galin clapa Ao sladie¥l guidlal) slae) Ga : jiaal)

iy Ja¥) Alish duilgs ABDe dgag pie dninfd by g aall A by g agalll @l ae
Ja¥) dligh dls ABle agag X5 gl cduball Chte  ise JalS agas Al Al
25 96.4 (gls A Lgunall yiud dilias) aiia Lo 2ay bl uaially i) ariall oo

%5 dusind) (s5ine die 3.49 (golos g LA el daidl) e S
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ARDL 4sjgall cigadll S0A) Jasi¥) zigal padi : Gl sl

Gyl ol Mg ¢ Grraall Glapall dila aladiul zigaill paiiy Ginaall 138 DA (e 098 Cogu
A sl ) el Jal e el Jilyy 5ac

Variable
SI(-1)
SI(-2)
IDE
IDE(-1)
IDE(-2)
IDE(-3)
IDE(-4)
LIL
LTCM
LX

R-squared
I X(-1)

R-Adjusted squared
S.E.Lé‘f‘}lé'gression
Surr;‘s’a;;lred resid
Log likelihood

F-statistic

Prob(F-statistic)

((6) 3alal) Jkisl) (Eviews12) gabin clajda o aie¥l il dae) G jaall

ARDL gigai s gilis ¥ calhaal)

ARDL (2.4.0.0.4) gigai sk qeitii :(7) Jgaal

Coefficient

0.565364

-0.415192

-3.71E-11

5.22E-11

1.88E-10

1.95E-10

2.88E-10

3.404536

0.786884

-1 396307
0.966770

0.940924

0.238962

1.027854

10.41409

37.40543

0.000000

Std Error

0.1879951

0.221965

1.10E-10

9.54E-11

9.41E-11

1.08E-10

1.10E-10

1.072197

0.367412

0 569206

T-statistic

3.008039

-1.870531

-0.337873

0.547403

1.998238

1.804815

0.627914

3.175289

2.141691

-2.45077

Mean dependent var

ROR0AD

/ o .
1218 aike info criterion

1 EENANQ
S.D. dependent var

=3.03/490 1

Schwarz criterion

Hannan-Quinn criter.

Durbin-Watson stat

56

Prob
0.0076
0.0778
0.7394
0.5908
0.0610
0.0879
0.0171
0.0052

0.0461

11.47786

Nn 12041

0.983160
0.277434°
0.958165

0.506811

2.263287
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So elall ZUl Gy 3D Gui @) ARDL zisei o) maayy Joaall i DA e
2\.3):\4.»:035\ Boally ¢ yand (K Wilaa) (S9ra (2022_1986) syall P Haladl ‘éA.Aiy\ Dlaiiwy)
Flll 8 o Sl @il e %96.67 o e 13 (0.966770) laa ddle zisaill
b Al dlfial) hanally Saball sl lenal] b daas Al chual ) deal) e liall
z saill dandlal) a)lady) ¢ S bkl
Dl () ARl ilall (gabeai@¥ly bl Jalail) & ysad) ARDL zisal e slae¥) Jd
A (e SEI Cangy zdgall dpaiinl) chlaa¥) ey L@l (oY) dlgh A0
;A Chlaay) eha ajticn Lowldl) (KAL) (e padicall 7 3gail)
tRleal) OB dydl LM dsibas) sl .1
i ¢ Jo¥) Al e ST Aglpdial) UadY) Gy SN Lol Y1 AlCEL agag e A Jal
OsSs Sin and) leans (e Afis (adY) 6 o an ¢ua B-G J LM otis) e oelly
4l A dl) las) 2 3 Sk z dgaill
HO: eWas¥) oy (13 Jall aasV
H1:olad¥) g 35 bl aas
LM test S1A) Ll )yl jLod) ailss :(8) a8, Jgaad)
Breush-Godfrey serial correlation
LM Test
F- statistic 1.060184 Prob F (4,14) .04122

Obs*R-squares 7.672073 Prob chi square (4) 0.1044

((7) Galad) Jksl) (Eviews12) galip clajia o alaie¥l ouidlal) dlae) Gha : il
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 ad) I dala ) Ay S dala Y1 Ay (DA e A Ll ) A sl oSas

ARDL agail 35l ¢ 34 JaLi¥) L3S0 (9)ad) Jgaad

Date: 05/24/24 Time: 15:50
Sample (adjusted): 1990 2022
Included observations: 33 after adjustments
Autocorrelation Partial Correlation AC PAC  (Q-Stat Prob*®

1] ] 0.073 0073 01920 0.660
0.035 0.030 02398 0887
-0.152 -0157 11235 0771
-0.157 -0.140 21112 0715
. : 21651 0.826

-0.153 0169 31675 0.738

0.033 0008 32165 0.864

0.013 -0.007 32240 0.920

0.159 0110 44377 0.830
10 -0.133 -0.205 53264 0.368
11 -0124 -0122 61276 0.865
12 -0.031 0009 61792 0907
13 0019 0026 62006 0939
14 0175 0102 B8.0666 0.886
15 -0.083 -0.118 85101 0.902
16 -0.063 -0136 87760 0922

.
W00~ O (N £ IR
=]
=]

2
o
=]
=
=
n

0
I

| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
@ @
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |

*Probabilities may not be valid for this equation specification.
( Eviews12) galin clajia Ao alaie¥h guidlal) lae) ca 2 jaaal)

Jarque_Bera Test (2lsall bl aajsil) jLid) .2
Con Y ol ganlal) asll o Ll da laai¥) sy Alde e adSh b L) 13 sl
SIS LaaY) il ¢l
HO: aglal) sl aocis &l pial) oUasY|
H1: ol ajsil) i Y aflpiall elasl|
LSSV 13 i gy N Jsanlls
J-B test e}b.\ﬂ bl 2 gl lid) il :(10) ady Jgaal)

Jarque-Bera Test

Jarque-
Bera

((8) @alall kiil) (Eviews12) galin clajiiua o aicyl ouidlall slae) (et jdaall

2.146149 Prob 0.3419

X2 LY daall Al e Ji J-B=2.146149 LoVl dad of Dlel Jeanll PIA e Jaadl

Jis 4ies (0.341>0.05) s 5% Lginall (g5 5o ST Jlain) Leblis 5.99 (goles g

Y zisall of ani 130y anhll aigl) am ddlshall ead¥) b pan ) djieall dual
el Bl alall e ajeil) AlCia (e Slay
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G 5% Ligias Goiee o S Hdd HEAY AdlasY) dedl of Slel Jsaall DA e L
G S LY AShe dgag ae o pat U Ajeaall Ll Ui 4ies (0.41>0.05)
) s,
:Heteroscedasticity Test ARCH ¢ubidll (uilad <l ase L343
il il s ae Sledall Wadll cpli s 8 cplal) ailas Gl aae AlSEe Jian
O ol S ARG o aiCl) Cage ol Ak e ) Blad Legiy ALY 06 G
;30 bl delua oSar 3) ARCH Test laaly
HO: (3131 jlaaiVl Jag sl el il
H1: 530 jlaaiVl Jag il cplal) el ane

ARCH test culall (uilas @l ase L) gt :(11) &3 Jgeal

Heteroskesdacity test
ARCH
F statistic 0.319558 Prob F (4,24) 0.8621
Obs*R square 1.466429 Prob chi square (4) 0,8326
((9) Galad k) ( Eviewsl12) gualip clajia o slais¥l ol 28] (et jiaal)

Gsiusa (o SIPIOD F (4,24) b ddlany AdliaY) dedll of odlel Joaall DA e LoD
S ols b e pat A Ljpall duajdll Ji 4ieg (0.86>0.05) s 5% dsiedl
el e duilaie sl o (sl ¢ il

Gl Gl il aae A 135 ellaaBl A Ll V) ASae (e sy z3sadll of Lay tAa
z3sall) daa i ) Jagydll IS a3 06K Allal) sda 8 ¢ aadal) aysil i Al s

JaY) Aghy Ja%) Byuad duSualioal) A8Mal) s geili : Gl callaal)

Dmailly daghall (gaall Cilis e s il sy 58 Cgus
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skl (saal) Cilig pa aaal oYl

(oo liall Zllly lgle adiaall dliadl cilpaiall cp Ja¥1 Ak A5l Al 3sag e ST
Claleal) 38 s yall 038 pauaiiy (ARDL) z3gail g JaY) dligha 28Dl Gl o st Cigas
tlgal) Joanll (8 mage g WS cdashall Ja¥) &

Jashall (gaal) cilig e it :(12) Jgaa

Variable Coefficient T-statistic Prob
LIDE 8.07E-10 3.120775 0.0059
IL 4.006145 6.794675 0.0000
LTCM 0.925932 2.888877 0.0098
LX -4.020004 -5.256209 0.0001
¢ 8.815424 0.736994 0.4706

((10) Galad JE:S) ( Eviews12) galin clada Ao slaieYh ouidlall dae) o juaal)

t YIS Jaghall JaY) dlales dast diag
EC = LSI —(0.0000*IDE + 4.0061*LIL + 0.9259*LTCM — 4.0200*LX +
8.8154

tl) kel Jgand) 8 dially Jishall U & bl 7 3gaill @305 i

e 1y eliall mll o Lilias) (gyinas cnge o bl iaY) L) i -
gkl aall 8 e liall milil) jeds Haball i) Sléna) o (6 dashall (sl

@ 8Ly JS o G celiall @l e dadll JLinadl sk (gpiee DBl g -
:%4.006 + eliall mlll 5215 ) a5 %1 2 Jaall L)

S %l sl IS of G ¢ eliall @il e Capall jaud (s3,hy (gyine il aag -
.%0.92 @ eliall mlll 524y ) 258 Cipall jau

8Ly IS o uny celiall @l Lo clhalall Sy Ko (spine il ang -
%4.02 @ eluall mll sl M g2k %lo ahlall I
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@) L] (e JS alanil die jusdy Yy SUEY) ongay Lilias] (ggine e sl culill -
L pbaally Ciyeall sy laall Sy bl
A linially Alaia) @3 el gy Jal (e
ikl ia) jlaiiay) .1

S lal) @l o jaball ¥ L) i :(6)Jd<

Cumulative Dynamic Multiplier: IDE on LS|
Shock Evolution

Responsea
=]

-1
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Horizon

Eviews]2zalin cladiua o slaieYh cpidlal) slae) G @ jlaal)

sob elall @l e jabal oal) Sl B els s Dlel dSally Joaall DUs
.Lf.lbaﬁ\}“ &MJ cﬁ‘gm &iab,a Z\A:C\.ﬂ\ o..léaj ‘L§‘9..1MJ
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S lial) gl e sl jlaiiny) S :(7)Jsad

Cumulative Dynamic Multiplier: LIL on LSI
Shock Evolution

5.6
52 N
[ ™
ag |\
f \
3 f \
E a4 | \
] |I \
o ) \I -
40 | \ W oo M. S I N A R
II N ,//
3.6 | N\
|
3.2
001 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Horizon
(Eviews12) galin claba Ao sldeYl ol das) Ga : juaall

b eliall @l o Aadll lénay) i ela s odlel JSally Jgand) DS (he
.L*QJLA:@)” é.’alnﬂj ij:dl 3.53!3.4 2\;93.\5\ blﬁ‘j ((G9izag
P al) Cipall a3

S lal) @bl Ao o) Cipal) i :(8) Jei

Cumulative Dynamic Multiplier: LTCM on LSI
Shock Evolution
1.3
1.2 \
| ™,
11 \

1.0

Response
\
[

0.9 f
I ‘\/,

0.7
o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15

Horizon

(Eviewsl2) galin claia Ao sladeYh guidlall dlas) e jaal)

(yinas (sh eliall U e sl Cipall ja S el 3 Sl J<allg Joand) PIA e
.édba:t?}“ ém‘j cﬁjﬁﬂ 2\,53\}“ Z\A:\:US\ b..léj
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raball ) .4

Sliall @il e apalall Jlaa) S :(9)dea

-1.0

Cumulative Dynamic Multiplier: LX on LSI

Shock Evolution

A\
e

as” |

-2.0

-25

-3.0

-3.5

-4.0

-45

0 1 2 3 4 5 B 7 88 9 10 11 12 13 14 15

Horizon

(Eviews12) galin claia o slaie¥l cpillhl) dae) e ol

(Grimas Vb eliall @l e chplall Jla) S ela 33 olef (K5 Jgand) DS (50

.QQJL«aﬁY\ ék.'mﬂj éjﬁﬂ 3.53!9.0 2\A=\:\.\S\ b&j

- (Ladd) sl z3sad) Juadll (saall Ciligpa kil 1Ll
il slaly (A=-0.01) ddad) cijgls 38 ECM (1) ot momai an dddes (ot Lo L

Basase Uadl) e Al (o) dligh 43l ADe 25mg o 35 Lae %5 (gsiuse dic (Syinay
S Jsaadly cdsshall o) 3 35l pdag () Bagal) dejes s A daled)l o Cam (g 3sailly

Variable
D(LSI(-1))
ID(IDE)

sl mia aa 235 a3 gy

Uail| pranal g dgad yall il :(13) Jgan

Coefficient

0.415192
-3.71E-11
-6.71E-10
-4.83E-10
-2.88E-10
-1.396307
3.098985
0.579652
1.156837

Std. Error
0.129186
6.92E-11
1.51E-10
1.36E-10
9.21E-11

0.427415
0.572336
0.533280
0.509159

63

t-Statistic
3.213911
-0.536712
-4.437093
-3.559407

-3.127447
-3.266863
5.414623
1.086958
2.272054

Prob.*
0.0048
0.5980
0.0003

0.0022
0.0058

0.0043
0.0000
0.2914
0.0356



Aalpll Fgdal) ) A Juadl

CointEq(-1) -0.849828 0.137674 -6.172754 0.0000
R-squared 0.719261 Mean dependent var 0.065180
Adjusted R- 0.609406 S.D. dependent var 0.338251
squared
S.E. of 0.211398 Akaike info criterion -0.025096
regression
Sum squared 1.027854 Schwarz criterion 0.428391
resid
Log likelihood 10.409 Hannan—Quinn criter. 0.127488
F-statistic Durbin-Watson stat 2.263287

Prob(F-statistic)
((11) Gala ki) (Eviews12) gualin clajpa o syl ciilall 828) (et jiaal)

tok L Joaall DA e s

die digiea \@f CointEq(—1)= 0.849828 (gsluss W lasll s Jalea Lo Ao i
1 ded Julls 0.0000 (sl o Dllan¥) dadll of WS il 5Lak 5 5% disine (g5icse
a0l oy Ja¥) dligha dalgll Al 482 e S5 Lo 13ay Bounds test agaal) 5lisl aei Jabedl)
JaY) SV (e DU 7 3gail) (oS deje Adbeall oda S i z3sailly Uadl) maaa
bl 2l o ) el mesal deles dad of WS cdishl)l da¥) & O35l ) el
e oo (t-1) 5 DA eliall ) Ciayy W 4l (gl (84.98% A5l diad sa Jiny
el sl 3 Cahat¥) 13a e 84.98% o 5)d Lo sl oy 48 maed) (saal 8 L33l
(t)

Wl et an alas o s daly L Slldy Lo legh Ay Jaail 20 of Jaadl LS
ponet i ad rw 0 5 s e 10.25 6l sed 12 00 (1.17) inawe 1.17 o dally
Al Bid) (e oLl 5 ae ARl diadl b (galeai®Y) gail) 8 Gl 8 DAYy clihasy)
Din oy z3gall B RSl of ) ads e

1% Gowiy 4cliny) of Cus c(gsina ey (olu I8 () 3l & bl a1 jlény)
el IS (1) sl 3 A s B3 TIE-TT Aoy elial) glil) paliasl ) (s
—6.71E-10% & eliall @bl (mbas) ) 25 1% @ 8l o i e (gyinay

G 1% Gy aclin) o Cus ogrinay e S0 (1) 8l 3 chalall s S
Lo (gyinas Cinse IS (1) 853l 4 3 a8 c—1.396307% @ o liall gl Galias
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sl 8 5 s 8¢3.098985% o eliall il g i) () s3i 1% @ sl o e
G elall mll gl ) g3k 1% @ 8l o ub e cgpine s nge JSi (t-2)

t\.&iv\ ujl Lfajf 1% (= 5&1:1)'3\ ey L ((G9izag (Aga dSJu (t_3) 5)101\ ‘éA )'.'jj <0.579652%
1.156837% < gcl_hal\ GJL'J\

CUSIM and CUSUM SQ g agaill (Agl) jLaiu) jlis) Wl

MY g Al st () agng (e bl o2 deadiaall Clilud) sla e Sk S
((CUSUM) s3staall 8lsall oSVl & ganall jlodl fia Glld Gouliall hlad¥) asl plasial e
2l (e GHLERY) )38 2ass (CUSUM Of Squares)sastaall 8l clasyal (oaSIl ¢ ganall 135,
(bl 8 IS et () asay oli Ly Cpege Gl g 4 Jlad) 1 8 cllaay)
Glahal) (e SN Cpelal 5 JaY) Bpaal clabeadl g JaY1 Aligh clalaal) alasly bl (S35
COlalaall Mgl hiaY sty LARDL dungial Liabas bass Lils chlad¥) o2 (ie o
CUSUM 5 13 ciejsal)l Luiajll clpmdll I laadl) zigadl Uadll momea dapal 3kl
Sl J<al Jla) s 8 asag %5 (g5 2ic dajall agaall JAla CUSUM of Squares s
Cilalaall A8 i) ansy ¥ 4 Jois Alla 8 %5 Diginall (s5inall vie 3gaal) #)la Laa
) (KA 3 daage LAY oda il L5y0kal

CUSUM Baglaall (8lsull cas)ill gganal) Liid) :(10) ad; J<idl

15

10

0 W

-10

-15
2006 2008 2010 2012 2014 2016 2018 2020 2022

—— CUSUM 5% Significance

( Eviews12) galiy cilajha Ao slaie¥l Gudlal) slas) ¢ 1 jlaal)

65



Aalpall aglal) sy A Juadl

(CusUM of Baglaall (Blgall cilasyal (eS|l gganall jLad) :(11) J<id
Squares)
1.6
1.2
0.8
0.4

0.0

-0.4
2006 2008 2010 2012 2014 2016 2018 2020 2022

——— CUSUM of Squares 5% Significance
(Eviews12) galiy clada o slade¥l ouidlal) das) ot jdaal)

Aaall 3g0al) JAly Hpeana Bagleall Bl ST g sanall of Jaadls cpilid) cpl€al) DA (g
pant Aludud) cOllea aline G Baslaall sl eyl ST gsanall @y s Al i
7z 3saill B0l O aleally 3a0<on cilyurs (o (ggina ¥ z3salll ) aTis dieg cAajall dgaall Jals
el (b Uil s il (e Clpsiie Om DD 3535 S Lee bl B3 e LS B
3all Jaly geane (liaY) clasy Sl ISl 4y JSS 2 3sal) by daghally jaail

%5 Sy die daall
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Jaill ada

daali) st e Habadl aV) W) AV daaldll il JE) Jead) 4 L
by A Jg¥) Gl 8 W8k Cuay (2022_1996) s5dll Pha el b e licall ¢ Uadl
b S Gl 5 LS ) 8 e liall g Wadlly il i) HLEAY) e US sk
Daee eliall il : JEIS o alill jurially dbiad) oia¥) leindl dlfid) @l psial aaf
Cipall o ¢ el L) ¢ aldl anl) L) (elial) ¢ Usall diliad) el aic
Gl vie Bine Judlall paes o AphEa) Hlad) m el WS bl Jlea) ¢ cam)ll
s @ il A deds (S uld isal i S Aadl el ge W (JSY)
duy Ailas)y daddn chlidl sae @l (38ly Cus ARDL dingie (385 @iy dlfisall < yaiall
Apsslad) Ahyal) il e ST
DL G JelSs dgag (gl saaadll i) u dide JalSS 3sag (e Bounds loal (s
idall Jalall axed djpcall dpa dl) by Mlly e licall ¢ Uadll saiy yiluad) oiad]
cdashll gadl e %5 (g5 vie (HO:Pr=f2=P3=............ =0)
Cun Aah)ll Gilyitie (n JaY) Bpaly Aligh duayha ADle 3gag oo k)l ARDL zisad ekl
ceeliall 2l e Salall aY) L) (grine il dlla of ek
sl 8 abadl a¥) L) e JSS Adlas) digiea po Uadll mama 3gal jelil LS
((t=3) sall Leads (1) a5y (1) 85l & chabiall Jlaals o(t=3) sially (t-2) 5ally (t-1)
PasY) oy 84.98% dawss Jaad ) Uadl) s oo ading ¢ peaidl) (s2al 8 120
cgall dlish dlg Al ) Ysaay ¢ juadll (s2all Dla
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dalad) AaTlAd)
Felial el pai o bl ial) ) A duhs el 13 Caagial
@il Y1 Jo¥) daaill & Wl ey Cplead ) Aabal) o3 Caaud Cus il
50 aball Yl L) Ll Uyl LS eliall g Uaally Halall o) lénadd
doadliialy Sihall A bl csa¥) jléna) el SE deadll b Ll . e lial) ¢ Uadl
ALl ia V) LAY ydge Gp AL dadais copshily eliall g Uil Gasads il
o= uall &bl
alai®y) Gpatll dlae aby b 5palall i) Chlna) daeal duhall o3a cidl Cus
Aagal) ChHLEY) Aaally Adiges daite e dlagly @WEWY) Fld) Cpeat ) ooy
O ihalld cleadll (ggie (e @dills Ledaradiy Clehal) digad ae Al laldl Jals 5540l
Y Gl o el Bl aade (gldin) Flie i ) sl es ) )
Qg ey e oo el lglaay 38 S Caldlall slag e caid] Celal) e wand) Jlesiuly
Li€e Laady - lenad) e i alany Loacgleiin) abalits (3iat) doulial) Ll b5 (5l
GAY) Lol cleUadl) Jssaiy edpalai@y) Lpaiil) Jisad & Laga Dgd canli delicall ol Jsal
zls @il eliall gl gl juael 130 clillie g zloaDly ¢ callall Sl ) 4805y
Bygpmall 038 pe AL Gl )
Cpeionall agiadd) el Dbl ) 3 AShal Jlae b sl Al celayld
Jeasill 8 dpans Sl Calgll (e racal 10 VAN (e ded) 5 daadie il culael CulaY)
vl i S Lgae SN 5 Lgihed e 83l Ciagy Al IS aa e 35ie ol ()
BasallS lgie b ) JSLaL) dalled WDliia) dghsll clewgall (Ko ) Gajdll e
el Glagels ) Galballg 4 V) o daialgiall Linglgi€all ¢ aunl) (il clgilatial dmiiial
csthadd) (gsiad) Gea I3 Vs clS 35l oda sk ddiaall anlSall )la
roiluaydl) Lol mili e
e ikl ¥ L (ginally lady) DB Jsa AV Asdasdl) dawa o) o3 —
gl e US4 ellyy (2022_1986) spall DA jihall 4 celiall g Uil (jages
(Las)) roms 39 yacal) (gaally (il JalSal) i) skl
DY) G saal) By dligh Lyl WDle ol b A dudpdl) dawa cld) & -
Aelial) gy iaY)
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Gal 4l ARDL gisall eadll I3 lasiy) z3gar ol 45N dudajdl) daa cld) &5 —
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Null Hypothesis: LS| has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.452451 0.5458
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
Null Hypothesis: LSI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.849396 0.6595
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
Null Hypothesis: LS| has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.069546 0.6986
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
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Null Hypothesis: D(LSI) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.652182 0.0000
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
Null Hypothesis: D(LSI) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.585682 0.0003
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
Null Hypothesis: D(LSI) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.735993 0.0000
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
Null Hypothesis: IDE has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.293815 0.1793
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
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Null Hypothesis: IDE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.982559 0.1508
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
Null Hypothesis: IDE has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.591650 0.4538
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
Null Hypothesis: D(IDE) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.298079 0.0000
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
Null Hypothesis: D(IDE) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.191249 0.0000
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
Null Hypothesis: D(IDE) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.374558 0.0000
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
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Null Hypothesis: LIL has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.345192 0.9077
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
Null Hypothesis: LIL has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.857109 0.6550
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
Null Hypothesis: LIL has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.717976 0.9770
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
Null Hypothesis: D(LIL) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.649971 0.0007
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
Null Hypothesis: D(LIL) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.530377 0.0049
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
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Null Hypothesis: D(LIL) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.241519 0.0001
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
Null Hypothesis: LTCM has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.774296 0.0069
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
Null Hypothesis: LTCM has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.950703 0.1600
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
Null Hypothesis: LTCM has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.334713 0.9513
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
Null Hypothesis: D(LTCM) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.956174 0.0044
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
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Null Hypothesis: D(LTCM) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.872223 0.0020
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
Null Hypothesis: D(LTCM) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.149524 0.0025
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
Null Hypothesis: LX has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.333265 0.6034
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
Null Hypothesis: LX has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.900082 0.6338
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
Null Hypothesis: LX has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.080879 0.9239
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
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Null Hypothesis: D(LX) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.379428 0.0001
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
Null Hypothesis: D(LX) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.136372 0.0011
Test critical values: 1% level -4.252879
5% level -3.548490
10% level -3.207094
Null Hypothesis: D(LX) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.272311 0.0000
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
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Null Hypothesis: LS| has a unit root
Exogenous: Constant

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.357097 0.5921
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
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Null Hypothesis: LSI has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.881879 0.6431
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
Null Hypothesis: LSI has a unit root
Exogenous: None
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 0.081393 0.7023
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
Null Hypothesis: D(LSI) has a unit root
Exogenous: Constant
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.661392 0.0000
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
Null Hypothesis: D(LSI) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 10 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.598727 0.0003
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
Null Hypothesis: D(LSI) has a unit root
Exogenous: None
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.752188 0.0000
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
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Null Hypothesis: IDE has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.167637 0.2210
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
Null Hypothesis: IDE has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.094366 0.1229
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
Null Hypothesis: IDE has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.979615 0.2869
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
Null Hypothesis: D(IDE) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -9.575932 0.0000
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
Null Hypothesis: D(IDE) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -9.487404 0.0000
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
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Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

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

Phillips-Perron test statistic
Exogenous: Constant
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Bounds test ¢ idall ygaal) jlad) il 105 23y Galall

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 4.969942 10% 2.2 3.09
K 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37
Finite Sample:
Actual Sample Size 33 n=35
10% 2.46 3.46
5% 2.947 4.088
1% 4.093 5.532
Finite Sample:
n=30
10% 2.525 3.56
5% 3.058 4.223
1% 4.28 5.84

Gl Glayyall Ak Laulsy (ARDL) gisai sk ilii :06 o) Galal

Dependent Variable: LSI

Method: ARDL

Date: 05/25/24 Time: 19:56
Sample (adjusted): 1990 2022

Included observations: 33 after adjustments

Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic): IDE LIL LTCM LX

Fixed regressors: C

Number of models evalulated: 2500
Selected Model: ARDL(2, 4, 0, 0, 4)

Variable Coefficient Std. Error t-Statistic Prob.*
LSI(-1) 0.565364 0.187951 3.008039 0.0076
LSI(-2) -0.415192 0.221965 -1.870531 0.0778

IDE -3.71E-11 1.10E-10 -0.337873 0.7394
IDE(-1) 5.22E-11 9.54E-11 0.547403 0.5908
IDE(-2) 1.88E-10 9.41E-11 1.998238 0.0610
IDE(-3) 1.95E-10 1.08E-10 1.804815 0.0879
IDE(-4) 2.88E-10 1.10E-10 2.627914 0.0171

LIL 3.404536 1.072197 3.175289 0.0052
LTCM 0.786884 0.367412 2.141691 0.0461

LX -1.396307 0.569206 -2.453077 0.0246
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LX(-1) 1.078978 0.695842 1.550608 0.1384
LX(-2) -2.519333 0.712189 -3.537451 0.0024 -
LX(-3) 0.577185 0.769345 0.750229 0.4628
LX(-4) -1.156837 0.761968 -1.518223 0.1463
C 7.491599 9.510914 0.787684 0.4411
R-squared 0.966770 Mean dependent var 11.47786
Adjusted R-squared 0.940924 S.D. dependent var 0.983160
S.E. of regression 0.238962 Akaike info criterion 0.277934
Sum squared resid 1.027854 Schwarz criterion 0.958165
Log likelihood 10.41409 Hannan-Quinn criter. 0.506811
F-statistic 37.40543 Durbin-Watson stat 2.263287
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model
selection.

LM TEST 314l L3N Jlid) milii :07 a8 Gala

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 4 lags

F-statistic 1.060184 Prob. F(4,14) 0.4122
Obs*R-squared 7.672073 Prob. Chi-Square(4) 0.1044

Jarque-Bera Test 3l ankhll aajsill jlad) zilii 108 a8 Galal

14
Series: Residuals
12 Sample 1990 2022
Observations 33
10
Mean -6.86e-15
8 Median 0.019794

Maximum 0.519201
Minimum -0.330466
Std. Dev. 0.179222
Skewness 0.498233

[e)]

D

N

I. . Kurtosis 3.753586
0 -- -- - Ja rque.Bera 2.146149
1 0.2 0.3 0.4

-04 -03 -02 -0.1 0.0 0. 0.5 0.6 | probability  0.3419560
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ARCH TEST il (pilad cild ate Las) ailii :09 o8 alal

Heteroskedasticity Test: ARCH

F-statistic 0.319558 Prob. F(4,24) 0.8621
Obs*R-squared  1.466429 Prob. Chi-Square(4)  0.8326

JaY) Aligh A8Mal) a3 il 110 aB) galal)

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
IDE 8.07E-10 2.59E-10 3.120775 0.0059
LIL 4,006145 0.589601 6.794675 0.0000

LTCM 0.925932 0.320516 2.888877 0.0098
LX -4.020004 0.764811 -5.256209 0.0001
C 8.815424 11.96132 0.736994 0.4706

EC = LSI - (0.0000*IDE + 4.0061*LIL + 0.9259*LTCM -4.0200*LX + 8.8154)

Uail) prasaal zigal ol gilii :11 a8 galal)

ARDL Error Correction Regression
Dependent Variable: D(LSI)

Selected Model: ARDL(2, 4, 0, 0, 4)
Case 2: Restricted Constant and No Trend
Date: 05/25/24 Time: 20:03

Sample: 1986 2022

Included observations: 33

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

D(LSI(-1)) 0.415192  0.129186 3.213911 0.0048
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D(IDE) -3.71E-11 6.92E-11 -0.536713 0.5980
D(IDE(-1)) -6.71E-10 1.51E-10 -4.437093 0.0003
D(IDE(-2)) -4.83E-10 1.36E-10 -3.559407 0.0022
D(IDE(-3)) -2.88E-10 9.21E-11 -3.127447 0.0058

D(LX) -1.396307 0.427415 -3.266863 0.0043
D(LX(-1)) 3.098985 0.572336 5.414623 0.0000
D(LX(-2)) 0.579652 0.533280 1.086958 0.2914
D(LX(-3)) 1.156837 0.509159 2.272054 0.0356

CointEq(-1)* -0.849828 0.137674 -6.172754 0.0000
R-squared 0.719261 Mean dependent var 0.065180
Adjusted R-squared 0.609406 S.D. dependent var 0.338251
S.E. of regression 0.211398 Akaike info criterion -0.025096
Sum squared resid 1.027854 Schwarz criterion 0.428391
Log likelihood 10.41409 Hannan-Quinn criter. 0.127488
Durbin-Watson stat 2.263287
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