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B530= 2011 28 =l ce}laﬂ Adadl a8l ) 4K Alsa Al
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g AN Bl a5 i) -8

G sianas L5,V 5 e 51 U 5 ) shaia il shaall Ln SISy Yol da glaia § ol ] ()
13 Lsallall )y pdail) (aS) g Lay 33 5ad) Alle iladd anndi et Lo Al al) ailas (e a3

Gileie I (e de gana Gaiail ol ang
Ll s el Jadiy (5 sy gl 5 Glas e JUal) Cailgd) L) a1
A s IV A Sall leod Badai) 3paa Al 4y b 5 -0
lend B g a5 G guladl 5 G YD LD a5 -

e < Y Alaad o Jlal) Asilel) GlallCa y jai e 3 ol g calan il JiaY) Jolaiwl) - &
S5 Sl g Gaske

AN 5y shaiall laliiaVl daldll GSlgindl Lyl gl due all Ola aladind 0d 5
() el (8 gl Calibaall C3ldas § Caaall SIS e GsaS g Dilidaill y platy AT 5 )l
O o= 53 3 8 puS e 60 g J el a5l 5 adianall Gl glasal) e (& s e 5 c )
o L ¢ sady o gllas ale JS Alall gUaill (e gl (o g alall g Uall als ¢ (ppidal gall pren
G bl Jad g At uY) il g Gl HLiiul) G jelal By e piall g Slubaad) paal g o Gl
OBl 8 Al a8 Led ol Ay ) i B SV 85l o 1 GBS

Jall gUad 28 )5 83 guse ¢ 2014-2010 dnesadd] Zgila ol) Adadl) dacy A ol Asadll ¢  Sai¥1 G glaill 5 Jagdadsill 3 ) 5 (1)
. 45,= 2009 « L_,..L“J\ )\MY\ ¢ alal g
UNCTAD ,lraqeTrade Readiness Assessment,Geneva ,UNITEDNATIONS, 2020,p52. )(2
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Sl Juadl)
Anbil) cuilad)
CNLaN g cila glrall Lia o) 385 o 4A8%al) Jalati g (ulid
Baall Aall (ylaly Gamy A A g SV B L) dalaiad g
(2020-2013)

Jo¥) Casall
) Jadanl) B daadiiocal) Apulll) ) ga¥) Gland (o a1 pudalily
(A Caasall
Lgdalasi g 5 jafall dpulll) gz dlail) a8
Ul Euasall

Lgale Juantial) guiliil) 45 A

» |



(2020-2013) 33all 4. g S0 5 il Aaluiaad o cLaiy) g cila glaal) L o635 ) ..., Sl Juadl)

-

T

o eaiaall Al il LAY mand 5yl JURYY il jaiad wiy Jaadl) 134

e Leple Jganll a8 Sl g dlelilat o3 jatall dpuldll = 3laill &5l a je GlIXS 5 ¢ ol Julasl)
e A8 ol itall G 48D Qa5 Al 50 8 Aaad) Al @l ) alasial (3 )
Jalasl (Vector Auto regression Estimates) S jlasi¥l asie slade) o3 3 ¢ daadll
A 3,0 (e palll 13 ey s il g alaill 8 deadtid) Gl poaiall (g A8
3 ectiadl a8 ) yaiall Agia 31 Judld) bl A8l Jlas 8 Raddioaal) (5alaBY) Ll
IS iy upay Jilaia S Jand ¥ alaall (e ol o daing jlasi¥) dntie il ¢ gai ()]
el A 3 aldaill 45 oSl (5 AN i puitall 8 Aoy cduads ppaiall 8 A0 ALkl 13 6 yaia

A8l i i e (S ZA A FAa Ao ia 4 b Za gl Ciiaa 58 (S
<l (Stationarity) 4l 8w jlial el pal oSy ¢ Gl e &l patiall o
Augmented Dickey- gmssall Hlo8 S0 jlal shasiul 3ok e dia )l JuDlll
i U st 3 sk e @i Al d WSl L asl < o (Fuller)
Dbal aladt Ll Al A8l jLis) 5 ¢(Johansen) Jials (Engle and  Granger)
5 _n—adll Llai WY1y Bound-test 252 sl jLaal 148 al (Granger  Causality)
il (s A8 Jodat] A aa) A WLl <) i) e L pé g ¢ Al AL gkl
— ol LSy el el 8 dadiisal
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(bl Julaill (8 daadiicaal) Apudgl) il o) Glanad g B lalill L Jo¥ dasddl G Juadl)

(el Julal) gﬁ dadiical) Apul Bl <) gl (land Bl Jahalil) ¢ O Guaal)

735 5 5 8all Al - 3aill HLaR) 5 5008 8 Aaal) Al <l LAY (e laae dldie] 3 Canall 138 b
« (Granger Causality test)d 4l s «(Vector Auto regression Estimates) 1M jlasay) asia
(i) A 3 Al aill o Soal Jotailly L dadl prn i g wiy i el S A e
Augmented Dickey- 4l &) JLal s (Variation) Alaiwy) cillcas Jalas s (Decomposition)
- i WS a5 (Fuller)

gal) g8 — S JLER) ) ) LSS ; Y

o ASLe Alulidl oda b ST ) dgie y dludes ULy o aaiad 1) dgpdail) clad jall 5 G pad) aen (sl i
o) a8l Sliall ool i) Leia Ailian] (ailiad sae JOA (pe b 2aay 6 (Stationary) 5w
G laaiVI (s jie e Aluld) by () 5S8 Ladie g (e e o) Gl e 3l ue cilaalill
e Ja D AN Gy Gl (e a5y (Spurious) <l o sSs LAY el yal aie ade Jaass
OnS S 3 ) Cllalrall 4 sinal Ailan ) Aall 335 ) ¢(R2) waadll Jelas dad <) Jie cail 31 laasy)
by (Al gl axe )5 (D-W) Gl s mola Jlia¥) Jualee dad B die jomy (SR LLS ) dga
AL ALY Ly ) Y g Sl i€ Aalise Jal sal aan s Al il priall Ay 31 Judlad)
et s dmy 1) clalea®¥1 <l Jsall (VL 5 Lalai®Y) cilarially o Ll Glalill (i s ol ple JS0
) gasa e Llle @lld 8 aLal) Jasill land 3 ala Jo gan dpallall Jaitll (3] gl g3 Latie SlI3 QUi 5 ¢(3) 5ol
s (e palall Sy Al W ) sal Gty HaaeS Ll Jaaill e aaiad i) Jsall o) e Sae gas
i) Gl xgadall 2y e sl 380 i) i ane dallae By 5k e dpie 3l Judladl Gl 8 ¢ sSall aae
BN Agy Hhay ) laniVI A4S Hlay UL alall olad¥W) Asllas (Say XS5 el an Al H3all Cluial )
(Dickey and Fuller) Jbsia) sa 4 3l JuSladl bl S5l ol o sSoadl (uldl ol JLEAY) aal (e
O) (e paall (a8 o) jald sy g cdade (e dgie H) ALbal) ULy 8338 1) Hi dsa g HLAAY a2ty (A
o ALl by Gl ey 1aa g 3as sl s e (g piai ALulull o) ol «(HO: B=0) 01555 (b) delaal
(H1: B<0) i) (a all Al 5 AiSl

Al by (8 ) jEal) o osSaall Alls e Jay 1aa g cdbududl ciliby A3aa ol jda d gl Jay
A gaal) daidl) aa (b) dcalaall dudaall (f) Aibias) 45 )i JOA (e paall (2 B JLEAS Sy | Jrall il

_pan (A uSuyl) ¢ bl g Aeldall Aunalall plall cda o say ¢ Baadaill g 4 il (pa ulidl) SLaB8Y) 8 Cpaall ddglae A de daas alEl) 2 (1)
.675-663 L= <2005
104



(bl Julaill (8 daadiicaal) Apudgl) il o) Glanad g B lalill L Jo¥ dasddl G Juadl)

lsangll Hiadsas o Gai Al adell duia b b 35 A aall dagdll e ST dpiaall ) clS 13 g
OS5 ¢(L) LR Caeati i) () g 3aa gl J3a dea g ade imay Alad) g ) i g (L) 8 axe)
by o) (Ao Jay 138 s3an 5l 3 3 sa 5 (ol Apanall A jal) Jis 408 4 gand) (e JB) dpucinall (1) clS 13)
o e Gl i saa ) aad (Augmented Dickey-Fuller) Jlia) aaieg s, bp fiue ye dlulud)

((P)AY) gzl

- &) Dl 2y g (e ol e s i as e s sing Y zdgad) -

k
Ay, = (p— D)Yeq + Z P AYr + Vy oo 1)
j=1
k
Ay, =a+ (p— 1y, + Z PjAyi—1 + Ve (2)
j=1
- A dapal) 2l g (e olail s i s ae) -
k
Ay, =a+ T+ (p—1Dy;_1 + ij Ay 1 + Vi 3)
j=1

el 3 53 (K) cdaall 5l (s 3l olai¥) (T) ¢adaiall 5l il asdl (@) 1)) Cas
(Cda— Ggmadla 52) & jidiall Jalsil) L) ;LG

Eaaa i Sl Jrdldls dalal) dboany) Gaiboadll L@y aaliall e ol jita) JolSill 5 S8 55 5
e el JalSl o e s Apda®BY) Ayl o pada (e Jas Il ol ST Ol 3 il a5
e (Al ATl 5 & el JalSall) (e gedall Gaiy 3 capmall 2aY) 8 G 3]l A8l 5_SE (3 ke

pstall [ gSall HIo ¢ 5 el i — z3lad a5 — il - ALl (Eviews) gl ) aladiuly (ol SLadyl il ux; 2 Jlee (1)
. 82-81 (= ¢2015 iy ¢ldaca jsill s il 5 padall 5 AN aslall 5 45 5laY)

(?)D.A. Dickey & W.A.Fuller: Likelihood Ratio Statistics For Autoregressive Time Series With A Unit Root, Econometric A,
(New York), Vol. 49, NO.4, 1981, P.P 1057-1071
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(bl Julaill (8 daadiicaal) Apudgl) il o) Glanad g B lalill L Jo¥ dasddl G Juadl)

\.@J‘;_L-aﬂ\ ‘—‘-..‘S)ﬂ‘u:‘A(ﬁ‘(LSM\ J.u:) B yiiall pe 4413l duM\tacd}ml\ Jaa PRENIY c(1983)

() e

Jalaidl 3 cpw Vs ‘Lﬁ(ww)dghjwﬂuhoﬁuxwwﬁaﬁjolﬁl)msw R PRE NP

LG (1S s dail) JLaa) 853 ga ge e Ll iy 5 cuaill aum ge il el (g

zasaill Al sl Clusial a3 dpalall (5 yraall Clay jall 48y jhay 23 gaill 5085 (33 yha e HLEAY) 138 ol jal Al
et (Bl Al ol ) EY) SLA) Il < yeda 13 ¢ Bl eall Ay 51 SELY) LIS o) el o ey ¢ Rl
c(Johansen)Q_udu};Jl_ﬁs\ui e riall o & yide JalSS 0 sa g pae Ao @llh Ja (5 siuall die B j85ua

Oioie e ST ) G jasie e (g siad Sl z3laill aadiod
SIS Ay jlad) (TG

c‘;mLJZd\ Gh}d\ G el die 1 JuSladl Uiy G dnsad) 483al) ol ayasdl ( Granger) Gbyx& PREGH
Aol 2 3lall 8 Landial) Apalai@Y) @ puritall (o dad) A8l LAY

Al gl b 5l e AUl Ly i) () e CulS 13 () kel L canne ()5S (X) el
O ) ClaladY SV Laia) 4y )l clllia 5 dad () oiall Al 4adl) (e duzail (X)Y) Crosiial) DS
Hlea (X)Y) il

X = Y) (V) ssiadl I (X) sl e Do) galad olai] -1
(Y = X) 1 (X) o) (V) sial) e A glad olas) 22

(X <>Y) ol A0l s 3

(1) Badi, H. Baltagi, Econometrics, Fifth Edition, springer Nature, (United states of America),2011, p385 .
¢ Balas ¢ s daals ALaiBY) 55 laY) A0S Alaa ol jitial) JalSll 4yl aladiuly (3 jal) g SN A2 006 ¢y A5 calslS 3l sa a4 (2)
.95 = <2018 2 2l
.3950= ¢2017 ¢« @loall ¢ o5 8l 5 (5o 5 sall CESI I ¢ ol il SLaBY) ¢ aue Mes (3)

(*) Syed M. Ahsan, C. C. Kwan & Balbir S. Sahni: Causality Between Government Consumption Expenditure And
Vol.44 (2) <National Income: (OECD) Countries, Public Finance, (Paris), 1989,P 204-224.
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(X —V) :omsid) pndana dle s 6 Y gl ADELY) 4
- (Vector Auto regression Estimates) () jlaai¥) daiae gigal ki slal
ALY Arpall (a5 ol

K
o AXej + O AYej 3 Upq + Ve (4)
i=1 j=1

L
AYt == O(o +

>

NUIST

(Y) asiall I 6¥) da ol (e (3 dll daaa (AY)

(X) asiall (¥ Al (e J Y1 AN dapa (AX)

B3l Uadll o sas (u_q)

S i) 3 ¢35 pre A (e and L) m calladl (3, ) doaladl 2 sine Aaa e o 13 a0
onadll d.aiﬁ\géicmi\;mazdﬂ__,*gm)

(Impulse Response Function) dlaiad) il )y s slaald

Bk e s daa JAll 4 sdall Glaral (e Saalinn alas Jdll 3 5l sl (IRF) Al Al s

Al (5 A @l il () i s Gaeal) i) (8 555 derall Gl ey (VAR) il (Selinal) JSq)
Guraay 285 ¢ AV Ganill o Lpcany aaiag SIA lasi¥l dsie 73 sad &l e o)) e Jay 13 5 pllaill 4
(VAR) bl dlativl e 83 gdaa Sla glaa (5 g 41 5 j08all COlbaall j3 95 Y g 6 jo8al) 4aiDlalan jrwds
Aoa A derall (VAR) pUaill dladul (e 83 gaae il slaa (5 5 4d 3840 SOLLaall ja 65 Y deriall
gl Saalinll ol lall s Jamdl e gamnll Jal ¢ Ll atoal) iy ¢ gLl o 58 il

(HGhali, Khalifah:"Public Investment And Private Capital Formation In Vector Error-Correction Model Of Growth",
Applied Economics , London, 1998, P.837-844.
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DA (e dopn plad) deriall AN oV dnie 73 sai (8 alill i) dlacial auily ¢ sialidl o g8y 63 084l
Besta ) sl AN 23 gail) 8 Jalal jiall Spabiall & slull jeda) Cua (Uadl) masoa 73 54

(Decompositions Variance) bl < gSa Jalas ;ludla

A claraall g dalall dderia (e Al paid) 48 ja A ) lase ) (VDC) bl Jlad i

& Al ol i) sl e daaall il ) (IRF) Dl Al i s 8 ¢ ,aY) @l jpsiall Juass

Al il el LSaalinall Cllaial) oladl (IRF) geiasi <l 5 s AV @l psiall e (VAR) g2sel
A A Al Aasall juaial) Alaiul aaa i g cplall G S Jalas L

(Error Correction Model) Uil maal 4aia 73 ol slasbu

A0 5Sal) ol el G L Ja) ALy gl A8Nle 2 5a 5 pial ) e 5 sini Lagia (ECM) ghsedll 138 o)

U 25535yl ay ¥ Sl ()l gy shall a1 85 e A8Dle 3 g 5 pracail 138 (a3l

oo maill Jal) 8l juaially <l sy somoail 31aLS agiall sda Ciela s il daYI o35l
Y A gl 4 51 5il) 283l

Jl&all O lalaa ypads Lr\j‘}!\ Ol g lady AR Uaall sl Gl}.aj 08 ol (Engle and Granger) aSi
13 (ECM) 35t (2 Alalsill 28l (e il Ul an Jeatind 203N 3 gladl g ol puziall (& jiddl
LAY Al sk Ao 3 ga 5 ey Slld (8 Lot A jall b g ALalSie il cilS

€23 Aol ¢ Sl ¢ Layadidll (g el sl ¢ Al Slabgudl Dailll Ao ¢ (5 guaaall il s ras (o B2 e 80 ¢ il 5 (7)
.96-950= 20212322l

970a ¢ At Haadll ¢ il ) 5 (2)
2016 3338 22 Alaal ¢ 53,¥) e Aaala ¢ 3l Alsa ¢ 3,¥) Al gatl) delial g Uail Audlit) e il jial) il g janll (e (?)
.374-373=
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s Al z3ladl) Jalas g el UGN Gl

e oY) el e ) Gl gleall Lia JISS G joada e HA) e g il Liad Gl 138 8

el 8 Aliae s (g1 ARY) Clel st ¢ pdallp ) e Y1 ¢ JUal Calel) adiion

iy il w35l 5 (2020-2013) saall s il Al Jgn (iany 8 (A s SV 5 ladll) bl
el Jalail) 8 Laasivaall 3 e 1 Y san elae) (e 0¥ dpuldll 2 3ladl il o) sl Jd 5 (quarterly)

il Qa8 dansineal) a1 (7) Jsoa

(el )l

L S8 e EC

Cui Y] (eddiee dae N1
Jail) Cailgl) eading axe N2
aokaill g Casd) e slasy) RD
gl Y Glel p e BR

C AU dlae) e jaadll

2 RD skl g cadll g (BR gAY cilgl y 33e g (EC) A g s 3 il (p ABal) yalsi oY )
—: (U.A.E) 8aadiall 4 ) < jla¥) 4 5

&A._\S\H.céﬁ&‘}[b&%ﬁ)ﬁﬁﬂwmam}@\jw@})ﬂy‘ﬁ)\éﬂ\QHUMﬁﬁﬁc‘ﬁ\ej
T3 3315 (2020 -2013) sall 5 Ay i ) Ll aladiuly 95 ) Saall Baall Aldiiie Ol juaia y glail)

L Y G il

EC=f(BR,RD).c..eeeeeeeeeeeeeeeeeeeeeeeeeene 1)

:L)AJQYBJ)SM\AEMJ:}JES;\J;\JﬁJ

Al JuBlall Sl Jiadll (1)
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L)) piladl) Julaig ppats L T G Juadl)

: (ADF) Ll — .S (Unit-root) 4 jiiuy Jlaal ¢l al (2)
At 0 Judldl L) el (1)

Ot e il 5 e e Lgily oaslil) Qi) 8 Aaditueall 4 gie 31 JasDlaall ) Jfiail (o e
Dl LS5 5 Sl Cnll e JBIA (mledi¥l 5 g i Y

i 31 Judlall ) Jiaill(5) Sl

N1 RD
100 6
98 | 5 |
96 -
4
94
34
92
24
90
88 | 14
T 1 S ————
2013 2014 2015 2016 2017 2018 2019 2020 2013 2014 2015 2016 ~ 2017 2018 2019 2020
N1
100
o8 |
96
94 |
92 |
90 |
88 |
86 T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020

(Eevuse9 ) gl cla Aa o alaie Yl ald) e e : jdaall
p Aia 3 Judball ADF (Ul s — (Sat)ban gl sda 4y ) 0uN) jLdd) -2

S 3 al Aa) ate ¢y i) a8 (EC) A SV s sl o lsd— o Soasasgll s Laal Ll

Al 2808 RD skl g Sl e B o) AV Slel p o e B (adliy) Second-difference
el o S0 Apilean V) daadll 35 jliay Iy e JYaiul & (first-difference) ds¥1 Gl (3_dll 3a xie
o) P-value 4 o)) GBS pania oSl g ALudidl Gl 4 ) il Jle @l 03 045 4, sina (5 s die da al
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Lol zladl) Julady s Al Eaal) Galll) Sacadlf

S Jlia) a5 e (5585 RA,BR,EC @ ysrdiall @l 4 1 il e A1V 95 4 siall (5 siua (e JI
: (H1) Al dpia 8l Jidi 5 (HO) panll dpia j8 (b yidple 5 H 8 —
Ho: Series have aunit root
H1: Series have no aunit root

Or Ho is not True

Y A 4 3al) 3 saill ADF g sall JVsé — (S (Unit-root) sas sl jis Jlasl  (8) s
(2020-2013) 520l 5252 & 52

level 5 el
Variables A B C
EC
dilaa ) dadl) -0.06 -2.95 -1.30
daall daall -2.96 -3.58 -1.95
P-Value 0.94 0.16 0.17
Variables A B C
RD
4lany) daall -1.48 -2.31 2.008
Ia jal) Al -2.96 -3.56 -1.95
P-Value 0.52 0.41 0.98
A B C
BR
ibany) dagll -1.00 -1.24 0.75
da jal) Al -2.96 -3.56 -1.95
P-Value 0.73 0.88 0.87
N1
Jdial Aadl) -0.64 -2.31 -2.00
Ia all Al -2.96 -3.56 -1.95
P-value 0.84 0.41 0.98
N2
dpudinal) dadl) -3.25
ia alldaall -2.97
P-value 0.02
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Aol dl) CJLA.\S\ Jalad g juass gJL:'d\ Eiasall Sl Juadl)

First differene JsY) 3l
Variables A B C
EC
Lilaa) Al -1.65 -0.90 1.56
da ) dadl) -2.97 -3.58 -1.95
P-Value 0.44 0.94 0.96
Variables A B C
BR
Ailaa ) dal) 242
da jall dadl -2.96
P-Value 0.0001
Variables A B C
RD
dilaay) Al -5.32
FENGEN OV | -2.96
N1
il dasl) -6.12
FENGEN OV | -2.96
P-Value 0.0000
P-Value 0.001
Seond  -difference Pt | g B
Variables A B C
EC
ilasy) Al -225.82
da jall Al -2.97
p-value 0.0001
bl g Ak C sladl g adald a3 : b iy iai: g

(Eevuse9) gl n cla ha o slaic Yl Lald) das) ¢ 2 jdaal)

: SJJSM\ ABNall (VAR) gl\ﬂ\ Jaaiy) Z\.@.é a3

&1 Y el ya aae 5 (EC) A s S 6 ladll s A8Mall (VAR) A lasiVl G 50085 ¢ jal o

Ul il oS el g (4 s ) il ) (2020-2013) 324l (RD) _nshaill g Sl e 3615 (BR)
Lngiall Gl ale s W) oAl 2l e iin) 38 (R, BR) diisal) <l yriiall 5 G (5 8 2ie iinl 8 Ec
el LWl 320 48 yra (pe 20 oDhe) pa@ill ¢ yal s ¢ (VAR) (o= ouldll Jolaill 832 cinal)
bsad & 73 saill Tl eUai¥l 530 o e (AIC,SC,HQ,LR,FPE) sl i jLil 3 (Optimal-Lag)

:(Lag=1) sasl5axa )
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Al g iladl) Julag als

Vector Autoregression Estimates

Date: 03/29/22 Time: 16:51

Sample (adjusted): 2013Q2 2020Q4

Included observations: 31 after adjustments

Standard errors in () & t-statistics in [ ]

....... ) Gagal)

DA Zill VAR AT (9 )dsas

EC BR RD

EC(-1) 0.995230 46.45508 -0.097024

(0.03787) (91.4079) (0.07716)

[ 26.2816] [ 0.50822] [-1.25736]

BR(-1) -3.45E-05 0.741687 6.85E-06

(5.3E-05) (0.12872) (0.00011)

[-0.64773] [5.76199] [ 0.06305]

RD(-1) 0.006760 -325.6362 0.776919

(0.06692) (161.529) (0.13636)

[ 0.10102] [-2.01597] [ 5.69758]

C 0.940961 5911.590 1.077896

(1.16586) (2814.23) (2.37572)

[ 0.80709] [ 2.10061] [0.45371]

R-squared 0.966700 0.705520 0.657547

Adj. R-squared 0.963000 0.672800 0.619497

Sum sq. resids 6.098255 35532707 25.32214

S.E. equation 0.475249 1147.182 0.968430

F-statistic 261.2677 21.56232 17.28098

Log likelihood -18.78433 -260.2427 -40.85132

Akaike AIC 1.469957 17.04792 2.893633

Schwarz SC 1.654988 17.23295 3.078664

Mean dependent 7.057935 20033.84 2.736406

S.D. dependent 2.470688 2005.513 1.569962
Determinant resid covariance (dof adj.) 245720.1
Determinant resid covariance 162348.0
Log likelihood -317.9225
Akaike information criterion 21.28532
Schwarz criterion 21.84041

(Eevuse9) gl p cla ha o slaie Yl Zald) das) e :jaal)

EJEN Jadl)

Ay SV 5 el e A0yl A8y day Lyt ) il glall 5 Gl e 31 ol (VAR) s Ll

e g1 el dalae S (s ¢ (0.006) Apasd) Aaleall Ao cualy 3 Ay jall ol jla¥I A gy &
Adle < Loyl 3 (1) dalall Aiaadl 8 4 yie y Aalaial) A g yiSIV) 5 jlal dalas Lal g Slld (o (il
solaill 8 @ il Lpanes Aliaall &l yusiall ol 5 ¢ (0.99) Led saad) Josall Al casly 3 da s 5400 5k
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Apuall) g iladll Julad g ot

EJEN Jadl)

ol 5 Al Jal se Al 352y (%4) ALy R? 2aatl) e e (%96) <l Tas Alle Aty 4 5 51V

die (26.12) F-test (Fisher ) selbaa) dad cualy 3 A llaa ) Aalil) (e (5 sina 3 gaill 5 ¢ 3 gaill JAN

LM- JLis) wa (auto correlation) (1) el ;¥ A G e 3 il lay &l 5 (%5) 4o sinae (5 e
(a3 (s Uil ) (%5) A sinal) (s siase (e 81 Sl Jsaall 3 P- value ded oS &l s test
P- value dasd o < lldg o8 — (i m JLa) s (Hetero Scedas ticity) (wiladll axe A5 (e Y
o=d 15 (HO) paad) A ji 1183131 (0.06) 8! (%5) 4 siadll (s sivn (w0 =S) chi-square S gl
(H1) bl dpm il

Ho: 20ul = ou2 = ou3 = --- = o2un

H1 :oul # ou2 # ou3 # ou4 ... # o2un

D3l 73 5eill (optimal -Lag )estiall ea¥) s 38 (10 ) s

VAR Lag Order Selection Criteria
Endogenous variables: EC N1 BR RD
Exogenous variables: C

Date: 03/29/22 Time: 16:49

Sample: 2013Q1 2020Q4

Included observations: 29

Lag LogL LR FPE AIC SC HQ
0 -418.1137 NA 51644360 29.11129 29.29988 29.17036
1 -327.3397 150.2466* 301604.8* 23.95446* 24.89743* 24.24979*
2 -323.3638 5.484001 741819.8 24.78371 26.48105 25.31530
3 -314.3629 9.932042 1452820. 25.26641 27.71811 26.03425

* 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

(Eevuse9) gelin cla Aa o s ald) el a1 jdaal)
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VAR Residual Serial Correlation LM Tests
Null Hypothesis: no serial correlation at lag

order h
Date: 03/29/22 Time: 17:02
Sample: 2013Q1 2020Q4
Included observations: 31

Lags LM-Stat Prob

1 4.679759 0.8613
2 3.959566 0.9141
3 4.425534 0.8812
4 98.28229 0.0000
5 2.468252 0.9817
6 2.563359 0.9791
7 2.932655 0.9669
8 85.54286 0.0000
9 3.150140 0.9580
10 3.470308 0.9427

Probs from chi-square with 9 df.

(AL daall

(LM-test) 5130 Ll ¥ jlsal (11 )dsas

(EViews9) gebin cla i o slaieY Lald) e et jdaall
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VAR Residual Heteroskedasticity Tests: Includes Cross Terms

Date: 03/29/22 Time: 17:05
Sample: 2013Q1 2020Q4
Included observations: 31

Joint test:
Chi-sq Df Prob.
56.46233 42 0.0672
Individual components:

Dependent R-squared F(7,23) Prob. Chi-sq(7) Prob.
resl*resl 0.072181 0.255616 0.9650 2.237603 0.9455
res2*res2 0.337416 1.673225 0.1655 10.45989 0.1640
res3*res3 0.261299 1.162248 0.3615 8.100269 0.3238
res2*resl 0.348434 1.757085 0.1451 10.80147 0.1475
res3*resl 0.318137 1.533014 0.2059 9.862235 0.1965
res3*res2 0.154179 0.598932 0.7504 4.779561 0.6868

(Eviews9) gbin cla Aa o sl ald) e e : jdad)

EJEN Jadl)

(Johansen- Jusles ) oudawa — Caild 52 & jidial) Jalsill i) -4

a2xs (Trace) ™) JWEA) caws 5 (Johansen-Jusles ) sbua— cpila sa & il Jal&ill sl Ll

Lo all @l e J8(15.18) dadlll 5 dpbean ¥ Al o) oS @lld g 73 gaill ol e G & idie JalSS 05 g
s AV SLEY) il WIS 0476 (5) % 5 Ay sinall (5 st (e »S) Ll p-value Gl O 5 ¢ (29.79)
O5S D38l Z gaill Gl i (g & jidie JalSE 0 ga 5 a2y 3 438l (Max-Eigen) (elaal) dadll il
3l ) yaiall (p ALalSE A8 aa Y 131 ¢ (21.13) Aa sl dall (e J8) (11.26) dilas ) Ll
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Date: 03/29/22 Time: 16:58

Sample (adjusted): 2013Q3 2020Q4
Included observations: 30 after adjustments
Trend assumption: Linear deterministic trend
Series: EC BR RD

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.313076 15.18402 29.79707 0.7680
At most 1 0.101772 3.918071 15.49471 0.9100
At most 2 0.023002 0.698127 3.841466 0.4034

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.313076 11.26595 21.13162 0.6208
At most 1 0.101772 3.219944 14.26460 0.9310
At most 2 0.023002 0.698127 3.841466 0.4034

Max-eigenvalue test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):

EC BR RD

0.029265 0.000424 0.847827
-0.335088 0.000428 -0.229692
-0.312847 -0.000375 -0.004683

Unrestricted Adjustment Coefficients (alpha):
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1 Cointegrating Equation(s): Log likelihood ~ 3077178

Normalized cointegrating coefficients (standard error in parentheses)

EC BR RD
1.000000 0.014475 28.97118
(0.00718) (8.59625)

Adjustment coefficients (standard error in parentheses)

D(EC) -5.84E-05
(0.00254)
D(BR) -16.62008
(6.22371)
D(RD) -0.007579
(0.00553)
2 Cointegrating Equation(s): Log likelihood -306.1078

Normalized cointegrating coefficients (standard error in parentheses)

EC BR RD

1.000000 0.000000 2.980244
(1.38566)

0.000000 1.000000 1795.556
(495.452)

Adjustment coefficients (standard error in parentheses)

D(EC) 0.015283 -2.05E-05
(0.02898) (5.2E-05)
D(BR) 51.82662 -0.328055
(70.2025) (0.12572)
D(RD) -0.098542 6.55E-06
(0.06086) (0.00011)

( Eviews9)glin cila Ax o slaicYl Lald) e e : jdadll
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:(VECM) Wil zronaas dagia -5

Long run association ) 2e¥! ik gk 44051 53 48de 258 5 p2ay (VECM) Lot meon i 3 g LS
adjustment speed coefficient Jyxaill 5 Ca Sl dalea 4 () oS 735l Ol i G(relationship)
- (%5) 4 siaall (5 sie e 3S) (02 5(0.96 ) W p-value dad 4 sine 52 (S1(-0.0001) sy 4l

Dependent Variable: D(EC)

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 04/13/22 Time: 22:37

Sample (adjusted): 2013Q4 2020Q4

Included observations: 29 after adjustments

D(EC) = C(1)*( EC(-1) + 0.0138338178894*BR(-1) + 26.8195512377*RD(
-1) - 358.095430883 ) + C(2)*D(EC(-1)) + C(3)*D(EC(-2)) + C(4)*D(BR(
-1)) + C(5)*D(BR(-2)) + C(6)*D(RD(-1)) + C(7)*D(RD(-2)) + C(8)

Coefficient ~ Std. Error t-Statistic Prob.

C(1) -0.000142 0.003157 -0.045040 0.9645
C(2) -0.461222 0.204376 -2.256732 0.0348
C(3) -0.461222 0.204376 -2.256732 0.0348
C(4) -6.65E-07 7.16E-05 -0.009294 0.9927
C(5) -6.65E-07 7.16E-05 -0.009294 0.9927
C(6) 0.000823 0.102693 0.008015 0.9937
C(7) 0.000823 0.102693 0.008015 0.9937
C(8) 0.497473 0.117194 4.244863 0.0004
R-squared 0.292443 Mean dependent var 0.258566
Adjusted R-squared 0.056591 S.D. dependent var 0.467991
S.E. of regression 0.454556 Akaike info criterion 1.489959
Sum squared resid 4.339040 Schwarz criterion 1.867144
Log likelihood -13.60440 Hannan-Quinn criter. 1.608088
F-statistic 1.239942 Durbin-Watson stat 2.794894
Prob(F-statistic) 0.325858

(Eviews9) gelin cila i o e dald) e Ga 1 juaall
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~:(granger-test) dxsud) JLEA) -6

el aae 5 skl s Giadll (RD) o Aalie 5ils A8e dsa g pams (Ll S ) ) jliial LA

352 s aae S ¢ (%5) Ay sinall (5 siss 0 S (fisher) selasy P-value 4 (S el (BR)g Y|
A g g are g 48 ] (EC) 4 iV 3 il g BR g1 3aY) cile) j aae O Aol Ll A8
skl s il e Y1 Cus (BR) g Y @lel 232 5 (RD) _nskaill s candl) e Fay) oy Alabiia

Pairwise Granger Causality Tests
Date: 04/13/22 Time: 22:22
Sample: 2013Q1 2020Q4
Lags: 1

coSall Gl g o) AN Gile) j dae G

Dl z3 gaill il S Al LA (15) Jsaa

Null Hypothesis: Obs F-Statistic Prob.
BR does not Granger Cause EC 31 0.58802 0.4496
EC does not Granger Cause BR 1.09838 0.3036
RD does not Granger Cause EC 31 0.16122 0.6911
EC does not Granger Cause RD 1.64040 0.2108
RD does not Granger Cause BR 31 5.16113 0.0310
BR does not Granger Cause RD 0.00496 0.9443

( EViews9)malis cils s o slaicYl Lald) aae) (a2 jsaal)

(Cusum-test) xSl 4y ) i) Lol -7

Al il g s e Ll 1A G5 sl Ja¥) 5 aamil) Ja¥) O baa SLERY) 138 eia sy

£ yanall e GBS (cusUM) dxdiiall 315l oSl il g panal Sl LSSV Jadiys ¢ o 3l 52n 5 DS
B sina (5 sianar (LAY Bslian ¥ (ilal) JSEN LS 13U ¢ (CusumQ) uadiiall 31 sall o sl o) 5l
3aall LA LS 130 Ll ¢ 5 _jiana 23 seaill Agl) cidlalaall L dajal) 2 aall Ja1s St (% 5 )opne
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— CUSUM ————- 5% Significance |

Al 3 galll LS jal) Julatl) -8
e Coppeand (o3 AT (oo JLEAY) 130 ¢ 0S5

Decomposition variation ¢x&al 4 jas -

5o (sa o g sanl s A lma bas y laiey 4o SV 6 jlail) (A il Eugan (o il 48 jas laal s

Ll 3 (%99.65) (V! Al 8 94100 Ay dudi piiall 8 ldl jad) ) 055 Al Ayie ) <l s
aae o cpl Cogas o g el Al 8 (%90.19) () Jaai i 138 5 AN daudl 8 (%98.97) Al
2 (%0.33) sy Ay g IV 3 jlaill 6 a0 a5 5 jlama il yadl laia o) AN Sile)
Aiadl (3 (%5.76) () Joa (i 13%a 5 Aag ) Al B (%1.67 ) A Aind) A (%0.93) Anll Al
O 4l e (%1) ) a5 s bire ol _adl laiey skl g caagd) e (Slasy) L8 CDA) Egan ol 5 Al
13 5 AN Al 3 (%60.08 ) Al didl (8 (%0.009) Aumssiy i 5 58I 5 jlaill 8 Slitls ) (g5

Al Al 8 (%4.03) S Sl s Jead s
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Variae Decomposition of EC:

Period SE. EC BR RD

1 0.475249  100.0000 0.000000 0.000000
2 0.662530 99.65602 0.334491 0.009485
3 0.801519 98.97966 0.937346 0.082997
4 0.915623  98.05050 1.673122 0.276379
5 1.013946  96.92865 2.453659 0.617692
6 1.101092  95.66929 3.224001 1.106710
7 1.179690  94.32422 3.952121 1.723656
8 1.251357 92.93972 4.621442 2.438836
9 1.317143  91.55448 5.225433 3.220088
10 1.377763  90.19876 5.763783 4.037458
Variae Decomposition of BR:

Period S.E. EC BR RD

1 1147.182  9.272689 90.72731 0.000000
2 1490.561  10.29359 85.35768 4.348726
3 1717.726 11.07426 78.10907 10.81667
4 1887.692 11.78436 71.20941 17.00623
5 2018.111 12.52655 65.47198 22.00147
6 2117.791  13.34359 60.98381 25.67260
7 2193.263 14.24205 57.57047 28.18748
8 2250.082  15.20957 55.00374 29.78669
9 2292.962  16.22486 53.07516 30.69999
10 2325.763 17.26351 51.61500 31.12149

( Eviews9)glin cila Aa o slaicYl Lald) ase) e jdadll

Impulse — re sponse )4 58l dilaia) clay o

A g ISV 8 ladll 8001 o) aals jhaiey dedea ) dan Gigan o Ay sdll aiuY) Gl il LSl
13S0 5 Al 2l 3 (% 0.45) 5 (V1 Ridl 5 (%0.47) Ry Ansit il 8 s Shan) ) (505
8355 (%] ) Lty ) 88V il o (8 dan Sigaa Gl 5 ¢ Al Al 18(%0.35) A JE i
13S0 5 AN 2l (% 0.06-) 5 5 (5 (%0.03-) Fts s 1IIVI 5 il b Fulls s el
@35 (%1 ) Ay pohaill s daaall & dana Gigaa o) Gl ¢ 4B Al (8 (%0.013 -) ) Ja as
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Jasi in 138 5 2N Al 5 (% 0.02 ) s Auslill Zindl b s 3SIV) 5 jlail) 3 i ge iliimsi s

Bl )l & (0.14% ) S

Respe of EC:
Period EC

BR

RD

0.475249
0.459972
0.445469
0.431442
0.417720
0.404211
0.390874
0.377701
0.364703
0 0.351900

= O 0o ~NO O WwNPE

0.000000
-0.038318
-0.067480
-0.089471
-0.105825
-0.117738
-0.126145
-0.131782
-0.135231
-0.136951

0.000000
0.006452
0.022171
0.042236
0.063509
0.084068
0.102809
0.119172
0.132946
0.144139

Respe of BR:
Period EC

BR

RD

349.3294
326.6025
313.1376
305.2313
300.4272
297.1309
294.3382
291.4452
288.1153
284.1875

© 00O ~NOoO Ol wWwN B

[uny
o

1092.701
838.1282
638.9207
482.4811
359.2546
261.9556
184.9986
124.0781
75.85646
37.73213

0.000000
-310.8357
-471.7375
-535.5760
-538.5846
-505.3273
-452.2227
-390.0377
-325.6463
-263.2664

Respe of RD:
Period EC

BR

RD

-0.139516
-0.152110
-0.160568
-0.165824
-0.168601
-0.169460
-0.168839
-0.167082
-0.164459
-0.161182

© 00N Ol WwN K-

[uny
o

-0.085020
-0.058567
-0.036042
-0.017077
-0.001281
0.011734
0.022335
0.030859
0.037611
0.042861

0.954549
0.741608
0.573414
0.440113
0.334165
0.249767
0.182430
0.128660
0.085724
0.051470

EC BRRD

(Eviews9) gbin cila e o e Aald) dae) (e : jdaall
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Gagl) o GV g (N1) i i) (addlivis 328 (EC)E._)JJJZSN\ Bladll cp ABNal) ua 8% Lyl

-2 Baaiall 4 all <l jLa¥) A g3 & (BR) £1AAY) Cilsl 23 5 (RD) a9

Gaanl A L_A“ oyl (Nl) C'_tga‘).t.N\ GAM Ja e g c_'\_a NERPLSY (EC) 4_}.15)35&‘2\ '&)\;ﬂ\ Ol ) c\)_;\ f"’
4.).\):1\ <l Ly ‘éJ (2020-2013) Baall g Alatina Gl [N SIX (BR) t\ﬂa‘}“ Cilel e (RD) ﬁ}kﬂ\}
: ‘_;1\2“ Caua il Gl}qﬂ\ A g Bastal)

EC=F(N1,RD,BR) ....(2)

Croa Baal g Aia j B gad a5 il cUaiW) 5 558 A8 jaa e 1Y 5 S0l ABDll VAR i o) jal Jd
: olia) i 90 WS 5 (FPE, LR,HQ,AIC ) _uladll

VAR Lag Order Selection Criteria
Endogenous variables: EC N1 RD BR
Exogenous variables: C

Date: 06/17/22 Time: 21:13

Sample: 2013Q1 2020Q4

Included observations: 29

Lag LogL LR FPE AIC SC HQ
0 -455.6057 NA 6.85e+08 31.69695 31.88554 31.75601
1 -365.4834 149.1679* 4186898.* 26.58506* 27.52803* 26.88039*
2 -351.3119 19.54684 5097789. 26.71117 28.40850 27.24275
3 -334.2941 18.77834 5743500. 26.64097 29.09267 27.40881

* 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

(Eviews9) gabix cla Aa Ao sVl Lald) ) Cra s yuaall
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15 9S3all AMall (VAR ) A1 jlaniy) dgia pali -]

(RD) sl 5 unall e 3LY1 5 (N1) a5 aniiins 2o ofg Lo ) Glaiall (VAR) s i)
aall J el A caaly 3 (EC) Ao s 58IV 3 jlaill e 4 50 A8Me i3 (BR) g8 Y) el yo a2e
8 S Ay Ao ISV 8 jlaill (8 58 ) 5Sall Gl posiall ()5 (M sl) (e (1.00) ¢ (0.03) ¢ (0.001)
O S sina i salll 5 ¢ 2 paill Jaat a1 (5 5a) Jal g2l 292 %4 (AL R? aaill Jales s 9496 iy
ACia (o A gl Py alg ¢ (189.26) drdli ye Apnd F Aad Cialy 3 Fotest LA s Adlaa) dualil)
pe A S (e IS Jlay &l 5 %5 (e S P- Value s aea 058 ld g LM WA e 5130 Dl jY)
(= 81 (0.09) Chi- Square 'S &2 <! P-Value 4« ¢ 5S ( Breusch-Pagan ) )Lis) s il
(H1) 4ol duza 8l (yad yi g (HO) el daia 8 Jads 1 965

Ho :oul = ou2 = ou3 = --- = og2un

H1 :oul # ocu2 # ou3 # ou4 ... # o2un

DN Z3 el VAR 385 (19) Jsas

Vector Autoregression Estimates

Date: 06/17/22 Time: 21:16

Sample (adjusted): 2013Q2 2020Q4
Included observations: 31 after adjustments
Standard errors in () & t-statistics in [ ]

EC N1 RD BR
EC(-1) 0.991859 0.373839 0.135726 -2310.305
(0.14625) (0.33079) (0.29334) (1383.49)
[ 6.78175] [ 1.13014] [ 0.46269] [-1.66991]
N1(-1) 0.001865 0.781428 -0.132723 1342.132
(0.07943) (0.17966) (0.15932) (751.392)
[ 0.02348] [ 4.34958] [-0.83308] [ 1.78619]
RD(-1) 0.035402 0.107838 0.782682 -774.3710
(0.06618) (0.14968) (0.13274) (626.025)
[ 0.53494] [ 0.72045] [ 5.89656] [-1.23697]
BR(-1) 1.00E-05 1.12E-05 -1.38E-05 0.672123
(1.5E-05) (3.3E-05) (2.9E-05) (0.13828)
[ 0.68694] [ 0.33959] [-0.47021] [ 4.86073]
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C -0.157731 17.83507 12.30817 -101879.1
(6.46405) (14.6200) (12.9648) (61146.7)
[-0.02440] [1.21991] [ 0.94935] [-1.66614]

R-squared 0.966797 0.946923 0.669203 0.551717

Adj. R-squared 0.961689 0.938758 0.618312 0.482750

Sum sq. resids 6.080431 31.10444 24.46023 5.44E+08

S.E. equation 0.483594 1.093766 0.969937 4574.554

F-statistic 189.2662 115.9645 13.14953 7.999770

Log likelihood -18.73896 -44.03922 -40.31454 -302.5370

Akaike AIC 1.531546 3.163821 2.923519 19.84110

Schwarz SC 1.762834 3.395109 3.154807 20.07238

Mean dependent 7.057965 94.18323 2.736406 18173.85

S.D. dependent 2.470693 4.419762 1.569962 6360.609

Determinant resid covariance (dof adj.) 1686489.

Determinant resid covariance 834507.2

Log likelihood -387.2846

Akaike information criterion 26.27643

Schwarz criterion 27.20158

(Eviews9) g=b_n Gl jaae e alaie YU dalil dlae) e juadll

VAR Residual Serial Correlation LM Tests

Null Hypothesis: no serial correlation at lag order h

Date: 06/17/22 Time: 21:16
Sample: 2013Q1 2020Q4

Included observations: 31

Lags LM-Stat Prob

1 20.46183 0.2001
2 8.207124 0.9425
3 18.99940 0.2687
4 69.32313 0.0000
5 23.45564 0.1021
6 4.076013 0.9988
7 14.62363 0.5524
8 99.25388 0.0000
9 10.56265 0.8356
10 3.857294 0.9991

Probs from chi-square with 16 df.

(Eviews9) z=bi n cla A o sl Lald) ae) a1 jiaall
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 2.341373 Prob. F(3,28) 0.0947
Obs*R-squared 6.417628 Prob. Chi-Square(3) 0.0930
Scaled explained SS 4.743478 Prob. Chi-Square(3) 0.1916

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 06/18/22 Time: 17:49
Sample: 2013Q1 2020Q4
Included observations: 32

Variable Coefficient ~ Std. Error t-Statistic Prob.

C 4.153754 1.938966 2.142252 0.0410
N1 -0.043666 0.019560 -2.232435 0.0338
RD 0.021715 0.059069 0.367624 0.7159
BR 1.31E-05 1.38E-05 0.947336 0.3516
R-squared 0.200551 Mean dependent var 0.346496
Adjusted R-squared 0.114896 S.D. dependent var 0.489171
S.E. of regression 0.460212 Akaike info criterion 1.402210
Sum squared resid 5.930267 Schwarz criterion 1.585427
Log likelihood -18.43537 Hannan-Quinn criter. 1.462942
F-statistic 2.341373 Durbin-Watson stat 0.709496
Prob(F-statistic) 0.094704

(Eviews9) gabix cla Aa Ao slalisVl Aald) dae s daal)
: 3l 73 gaill granger Al JLid) -2

) ECs (i) eddinwe sae ) N1 o Jalsia DA Sga g aaen Al granger gl L)
3:Laa¥ p-Value 4ed S s RDsBRyN1 sBRyN1s < RD ¢« EC ¢« RD 5 (4ui 5 IV 3 jlail)
L g2 sadl) ol paie (g Alolite 05 A8 aa 55 W IR 045 4 ginall (5 sl (e S (F-test)  Fisher
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Pairwise Granger Causality Tests
Date: 06/17/22 Time: 21:21
Sample: 2013Q1 2020Q4

Lags: 2

N KATA WA

Al il S HLERI(22) Jsas

Null Hypothesis: Obs F-Statistic ~ Prob.

N1 does not Granger Cause EC 30 0.00610 0.9939
EC does not Granger Cause N1 0.84559 0.4412
RD does not Granger Cause EC 30 0.09093 0.9134
EC does not Granger Cause RD 0.88359 0.4258
BR does not Granger Cause EC 30 0.77404 0.4719
EC does not Granger Cause BR 0.11950 0.8879
RD does not Granger Cause N1 30 0.09106 0.9133
N1 does not Granger Cause RD 1.23386 0.3083
BR does not Granger Cause N1 30 3.04354 0.0656
N1 does not Granger Cause BR 0.54135 0.5886
BR does not Granger Cause RD 30 1.46023 0.2513
RD does not Granger Cause BR 0.57776 0.5685

(Eviews9) gl n cla i o slaicYl Lald) e e : jdaall

d (o — Gl 52) & Adiad) Jalsil) -3

Alaa ) Al O (5 58 23 gaill ) jria (o & jidia JWSSA8Ne 3 g g aaan (Trace) LAY las) LS

dgagade A abaall Aol Hladl s g SEN HLAAY) HLI Gl ¢ (47.85) da ) dadll (e JB) (33.35)
Ji e 5 (27.58) da_all Al (e J81 (16.72) A1l 5 Aglas¥) dadl) ()5S Lay &l i JalS3 483e
A i Al (HL) Al dpa 8l b yig & yidie JalSS o g g aae (M) i ([l 5 (HO) aand) dnia b
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Date: 06/17/22 Time: 21:18

Sample (adjusted): 2013Q3 2020Q4

Included observations: 30 after adjustments

Trend assumption: Linear deterministic trend
Series: EC N1 RD BR

Lags interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test (Trace)

(AL daall

Gllil) Sacadl)

oala — Caila s — & i) JalSil) jLaal(23) Jsas

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.427310 33.35337 47.85613 0.5374
At most 1 0.318941 16.63104 29.79707 0.6671
At most 2 0.148945 5.107843 15.49471 0.7973
At most 3 0.008943 0.269483 3.841466 0.6037
Trace test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.427310 16.72233 27.58434 0.6039
At most 1 0.318941 11.52320 21.13162 0.5951
At most 2 0.148945 4.838360 14.26460 0.7621
At most 3 0.008943 0.269483 3.841466 0.6037
Max-eigenvalue test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b*S11*b=I):

EC N1 RD BR

0.173246 -0.050154 0.351706 0.000187

1.247535 -0.828318 -0.142447 2.43E-05

-1.048793 0.474749 -0.694909 2.67E-05

0.746103 -0.227795 -0.211143 1.09E-05

Unrestricted Adjustment Coefficients (alpha):

D(EC) 0.030124 0.023842 -0.027459 -0.038434
D(N1) -0.050226 0.308147 -0.218816 -0.045873
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(AL daall

D(RD) -0.242850 0.377748 0.191297 0.017004
D(BR) -2325.471 -1742.200 568.4892 36.26048
1 Cointegrating Equation(s): Log likelihood -370.3017

Normalized cointegrating coefficients (standard error in parentheses)

EC N1 RD BR
1.000000 -0.289496 2.030097 0.001077
(0.34594) (1.06338) (0.00026)

Adjustment coefficients (standard error in parentheses)

D(EC) 0.005219
(0.01472)
D(N1) -0.008701
(0.03275)
D(RD) -0.042073
(0.03172)
D(BR) -402.8785
(154.476)
2 Cointegrating Equation(s): Log likelihood -364.5401

Normalized cointegrating coefficients (standard error in parentheses)

EC N1 RD BR

1.000000 0.000000 3.687808 0.001894
(1.80723) (0.00046)

0.000000 1.000000 5.726205 0.002824
(2.75534) (0.00070)

Adjustment coefficients (standard error in parentheses)

D(EC) 0.034962 -0.021259
(0.10683) (0.07039)
D(N1) 0.375723 -0.252725
(0.22456) (0.14795)
D(RD) 0.429181 -0.300715
(0.20915) (0.13780)
D(BR) -2576.335 1559.727
(1029.86) (678.529)
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3 Cointegrating Equation(s):

Log likelihood

-362.1209

N KATA WA

Normalized cointegrating coefficients (standard error in parentheses)

EC N1
1.000000 0.000000
0.000000 1.000000
0.000000 0.000000

Adjustment coefficients (standard error in parentheses)
-0.034296

D(EC) 0.063761
(0.13872)
D(N1) 0.605216
(0.28291)
D(RD) 0.228550
(0.26453)
D(BR) -3172.562
(1326.59)

RD

0.000000

0.000000

1.000000

(0.08092)

-0.356607

(0.16502)

-0.209897

(0.15430)
1829.617
(773.810)

BR
-0.003567

(0.00107)

-0.005656

(0.00169)
0.001481
(0.00038)

0.026280
(0.06701)
0.090498
(0.13667)

-0.272155

(0.12779)

-964.7594

(640.845)

(Eviews9) gabin cila e o slaicYl Lald) dlas) Ga : jiuaal)

VECM il zaal diagia -4

uj&«ﬂh}(dﬂjﬂ\d.\d\u‘_\c))M\CJMMY\@%UJ\}QMM JPJ(’J":’@MSCS}“:’C)A@.AS\
= S 0.72 Led p- value 4ed (55 (0.005) <ol A sina e g4 9o Sl gl Joaatl) dalas daid o)

Dependent Variable: D(EC)

Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 06/17/22 Time: 21:20
Sample (adjusted): 2013Q3 2020Q4

Included observations: 30 after adjustments

D(EC) = C(1)*( EC(-1) - 0.289495687294*N1(-1) + 2.03009658571*RD(-1)
+0.00107686183616*BR(-1) - 4.77441806527 ) + C(2)*D(EC(-1)) +
C(3)*D(N1(-1)) + C(4)*D(RD(-1)) + C(5)*D(BR(-1)) + C(6)

95

DAl 23 5all VECM 2503 (24) Js2a
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Coefficient  Std. Error t-Statistic Prob.

C(1) 0.005219 0.014719 0.354562 0.7260
C(2) -0.410397 0.297574 -1.379141 0.1806
C(3) 0.101902 0.141554 0.719876 0.4786
C(4) -0.031514 0.098579 -0.319678 0.7520
C(5) 2.49E-05 2.08E-05 1.197237 0.2429
C(6) 0.304560 0.098366 3.096206 0.0049
R-squared 0.161036 Mean dependent var 0.249947
Adjusted R-squared -0.013749 S.D. dependent var 0.462191
S.E. of regression 0.465358 Akaike info criterion 1.484835
Sum squared resid 5.197383 Schwarz criterion 1.765074
Log likelihood -16.27252 Hannan-Quinn criter. 1.574486
F-statistic 0.921339 Durbin-Watson stat 2.201902
Prob(F-statistic) 0.484232

(Eviews9) z=bi n cla A o slaieYl Lald) lae) a1 jlaall

-1 (CRhEN At LR ) g gaill Sl sl -5

Ban g jlalay (i i) eddiie 23 ) N1 (8 QLS o) Gl asl Egas ol o) 45 328 HLSA) (e ealy

Ay 45 STV 8 plaill 8 il Ggan () (g0 Ale die ) O 51 B i (3 (o g Baal 5 4y Jlna
o e (i 1380 Al Al (8 940,006 « A3 Al 3 940,004 « Al 2l 3 9%0.005
3al5 (5 e il il e RD skl s oadl 8 Il &gaa o) SIS ¢ 50 ALl L3 940,36

¢ AN Al 8 940.77 ¢ Al Al 8 940,32 Aty Ao IV 5Ll 8 ) jad) Cilas) L 535
Ergaa o Loyl s ¢ 550 Al (894266 ) il A Joat 5a 1380 5 dayl )1 23001 8 941.20
Aty A g IV 5 jlall 8 el Calas) V) (5358 Ay Jlma 83 g ldiay BR g )Y Cilel b il ja)
3 uilall dndl 18943.23 () Ll o Juad s 138 5 Al )1 Al 8941.39 ¢ Al Al 8 940,35

BR £143Y) Gigl  aae g N2) A8 it ggdl 3ae 9 ([EC)Ami g AS) b ladll ¢ ABDlad) i ¢ LG
(2020-2013) 52all 3aalial) Al ) ladd

il — 3 Sl Baall § 4S5 Ha¥) saadiall LY sl 4 5 ¢ Aadl laly e aly A i o) jaly Dalll Culs
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C o Y By Sl A8l past Jdd g

e Agia 3 Judlall () ¢ i 31 QD) ) syl e praadl 3 2 dgie 311 JusSall bl Jiaill -
5 sShall Canall Bae IR (mledsY) 5 g e Y (o Leiad CA._)E“ -

Aia 3N Judlall (7)) Jeid)

EC N2

800,000 460,000,000

700,000 -| 440,000,000 -
600,000 -| 420,000,000 -
500,000 -| 400,000,000 -
400,000 380,000,000
300,000 -| 360,000,000
200,000 -| 340,000,000
100,000 -| 320,000,000

0 300,000,000 ‘ ‘ : : : : :

— T T T T T T T T T T T T T T T T T —— T T T T T T T T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020 2013 2014 2015 2016 2017 2018 2019 2020

(EViews9) gl n cila i o slaie Yl Lald) slae) (et juaal)
4a 31 Judall (UNit-root) sas gl i L) -2

Y1 (ol 141 e il 8 ol LusieS Ay IV 5l o ¢ (ADF) gmsall Ul — oS0 il Ll
e Ad@) (gl gol) 22c (N2) ikl Leine &) 3aV) Slel ppaxe (BR) I ( ck\ﬁ.\ ) ( First difference)
b ¢ V1 Ll die 5 e a3 gl b AL ol il S 8 Al ¢ (adall ¢y s J V1 G5l 3
a3 3 o e sal) il il gadll 513 S aiY) ) (ARDL) b (gmuibil) Jodaill 8 52 ainall dng il
J p-value “ad o585 o) A5 ¢ Aa jall Aadl) an Aiban ) el 45 e (e Ay ) jEY) e YY)
(1) Al G il (s ¢ (HO)pm) i i s i a5 Lo oS5 05 LiSe (%45) 5 siae (3

Ho: series have a unit root

Hi: series have not a unit root
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ADF g5l il s (unit-root) sas sl jia jLas)(25) s
(2020-2013) 52all 48 ypa¥) sasiall IGY sl 3 aiall b geill (e 30 JusDlaal) 3y ) i)

Variables A B c
EC
Alaal dagll -0.89 -1.98 0.53
daall daall -2.96 -3.56 -1.95
P-Value 0.77 0.58 0.82
Variables A B @
N2
Ailany) el -0.53 -2.73 1.38
A all dagll -2.97 -3.58 -1.95
P-Value 0.86 0.23 0.95
Variables A B @
BR -0.78 -2.45
Ailan ) dagll -2.96 -3.56 1.76
daall dagll 0.34 -1.95
P-Value 0.80 0.97
N1:
ddinall dagll -2.57 0.14 2.06
daall daall -2.97 3.58 -1.95
p-value 0.0001
RD
dudiadl dadll | -1.15 -6.21 -
da alldadll | -3.61 - -3.61
P-Value 0.67 0.0002
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First differene Js¥ Gl

Variables A B C
EC
Ailaa¥) dagll -5.49
da all 4l -2.96
P-Value 0.0001
Variables A B C
N2
Alaal dagll -2.57 -2.07 -2.58
daall daall -2.97 -3.58 -1.95
P-Value 0.10 0.53 0.01
Variables A B ©
BR
Ailany) el -5.95
daall dagll -2.97
P-Value 0.000
N1:
Ailan¥) el -2.26 -2.08 -0.29
daall daall -2.97 -3.58 -1.95
P-Value 0.18 0.53 0.57
SUll gl
Ailan ) dagll -19.87
daall Al -2.97
P-Value 0.0001
ehld oga s olavily gl ini: b &l 2z a

(Eviews9) gl n cila jia o alaie Yl Laldl dlas) et jiaall
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59S3al) ABDall ARPL aiii - 3

Glabeall Jalai cia 5 ¢(1,4,1) Optimal Lag Liall eUasy) s 558 340 axy ARPL uai (e geaal)
o ((0.01) Aalaall Fad cualy 3 A5 IV 5 jlaill e dayka A83e <l (N2) Al il ggl) 22 ) dgaal
5 lail) dalaa cailS 5 (<1.971) duan) dalaall da ualy 3) ) GSA £ 1 AY) sl BR d8Me il (s
N2(-3) Lite  dalasall 306 (ot el aae Eabea s ¢ (0.48) Lial n 5o E(-1) Lie 5 Rilatall s IV
S8l (5 Al ) (o, Al cldlaall Gl (s (8(2.10) BR (-1) 5 (S.S1) A A 5
zasaill s (R?) waaill Jalas s (%91 )iy A 5 53SIVI 5 el 85 508 Ay Lgagen Alisal) ) jpiiall
s sima (e JB) Fisher ssbas P-value 4 <ual 3 ( F-test) Jlis) crva Lllea¥) 4alill e (5 siae
i) o L 585 250 3 JS A (51301 ol Y1 Al (e 3 5ail e a5 (%0.000) USs %5 & sinal
Chi-) ¢S aaal P-value ded o S @b puiladl) are A5 (10 Y 5 (%5) 4 sinall (5 giun (0 JS) LM
(H1) Al dpm il (b 335 (HO) pdadl s 5 J 131 (0.34) %5 L sinall (5 siase (e 1S) (Square

Ho :oul = ou2 = ou3 = --- = c2un

H1 :oul # ou2 # ou3 # ou4 ... # oun
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Dependent Variable: EC

Method: ARDL

Date: 03/29/22 Time: 15:15
Sample (adjusted): 2014Q1 2020Q4

Included observations: 28 after adjustments

Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic): N2 BR

Fixed regressors: C

Number of models evalulated: 100
Selected Model: ARDL(1, 4, 1)

N KATA WA

il 2350l ARDL i (26) Jsoa

Variable Coefficient ~ Std. Error t-Statistic Prob.*
EC(-1) 0.481797 0.137900 3.493821 0.0024
N2 0.013888 0.002429 5.716725 0.0000
N2(-1) -0.003515 0.002077 -1.692661 0.1069
N2(-2) -5.95E-15 0.001538 -3.87E-12 1.0000
N2(-3) 5.51E-15 0.001538 3.58E-12 1.0000
N2(-4) -0.006290 0.001969 -3.195263 0.0048
BR -1.917873 1.710868 -1.120995 0.2763
BR(-1) 2.102471 1.727725 1.216901 0.2385

C -1639998. 374968.7 -4.373693 0.0003
R-squared 0.916831 Mean dependent var 423128.9
Adjusted R-squared 0.881812 S.D. dependent var 200034.1
S.E. of regression 68768.59 Akaike info criterion 25.36997
Sum squared resid 8.99E+10 Schwarz criterion 25.79818
Log likelihood -346.1796 Hannan-Quinn criter. 25.50088
F-statistic 26.18127 Durbin-Watson stat 1.624673
Prob(F-statistic) 0.000000

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

selection.

(Eviews9) gebin cla ke o slaie Yl Laldl dae) et juaal)
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Ddall 23 saill Bl (Uai¥1 3 5 (30)d 52

Akaike Information Criteria (top 20 models)

25.72

25.68 |

25.64 |
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25.52 |
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14,2
2,41
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3,41
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3,4,2
4,4,1
4,4,0
2,4,4
3,4,3
4,4,2
3,4,4
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4,4,3

N N - > Sl N B M . S gt

ARDL/
ARDLI
ARDLI
ARDLI
ARDLI
ARDLI
ARDLI
ARDLI
ARDL|
ARDLI
ARDL/
ARDL|
ARDLI
ARDLI
ARDLI
ARDLI
ARDL|
ARDLI
ARDL/
ARDLI

( Brush-pagan test) osdlaill aae jUia) (27)d 52

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.969426 Prob. F(8,19) 0.4877
Obs*R-squared 8.116169 Prob. Chi-Square(8) 0.4222
Scaled explained SS 4.165253 Prob. Chi-Square(8) 0.8419
Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 03/29/22 Time: 15:23
Sample: 2014Q1 2020Q4
Included observations: 28

Variable Coefficient  Std. Error t-Statistic Prob.

C 3.11E+10 2.67E+10 1.164322 0.2587
EC(-1) 7637.746 9828.486 0.777103 0.4467
N2 -232.1987 173.1481 -1.341041 0.1957
N2(-1) -69.36269 148.0134 -0.468624 0.6447
N2(-2) 6.15E-11 109.5857 5.61E-13 1.0000
N2(-3) -7.64E-11 109.5857 -6.97E-13 1.0000
N2(-4) 257.0514 140.3040 1.832103 0.0827
BR 95224.71 121938.3 0.780926 0.4445
BR(-1) -119145.3 123139.7 -0.967562 0.3454
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( LM-test ) S Ly juial (28 )dsas

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.696479 Prob. F(2,17) 0.5120
Obs*R-squared 2.120531 Prob. Chi-Square(2) 0.3464

Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 03/29/22 Time: 15:21

Sample: 2014Q1 2020Q4

Included observations: 28

Presample missing value lagged residuals set to zero.

Variable Coefficient  Std. Error t-Statistic Prob.

EC(-1) -0.187099 0.214860 -0.870792 0.3960
N2 0.001719 0.002916 0.589552 0.5632
N2(-1) 0.001036 0.002299 0.450697 0.6579
N2(-2) -4.75E-05 0.001565 -0.030344 0.9761
N2(-3) -7.05E-15 0.001563 -4 51E-12 1.0000
N2(-4) -0.001740 0.002528 -0.688272 0.5006
BR 0.802802 1.874199 0.428344 0.6738
BR(-1) -0.495690 1.807356 -0.274262 0.7872
C -458726.0 556766.1 -0.823912 0.4214
RESID(-1) 0.370113 0.322968 1.145972 0.2677
RESID(-2) 0.148188 0.277968 0.533112 0.6009

(Eviews9) galin cila Aa o alade Yl Aald) dae) ¢ s jlaal)
(Bound - test) 2sasdl JLial 5 &l ikl JolSill dngie -4

zasaill &Gl aie G (cointegration ) & yidie JwW\SSA8Ne 3o o (Bound-test) 2 gaall jladl LA
& i 2 Y1 (4.14) (upper term )( oY) aall e 1S (6.98) Axdlll 5 F-test dad o S @l
ol 23 saill bl jaiall JalS

139



Al g iladl) Julag als

ARDL Bounds Test

Date: 03/29/22 Time: 15:17
Sample: 2014Q1 2020Q4
Included observations: 28

Null Hypothesis: No long-run relationships exist

& idall Jolsill (hound -test )

(AL daall

Test Statistic Value k

F-statistic 6.984085 2

Critical Value Bounds

Significance 10 Bound 11 Bound

10% 3.17 4.14

5% 3.79 4.85

2.5% 441 5.52

1% 5.15 6.36

Test Equation:

Dependent Variable: D(EC)

Method: Least Squares

Date: 03/29/22 Time: 15:17

Sample: 2014Q1 2020Q4

Included observations: 28

Variable Coefficient Std. Error t-Statistic Prob.
D(N2) 0.013888 0.002429 5.716725 0.0000
D(N2(-1)) 0.006290 0.001969 3.195263 0.0048
D(N2(-2)) 0.006290 0.001969 3.195263 0.0048
D(N2(-3)) 0.006290 0.001969 3.195263 0.0048
D(BR) -1.917873 1.710868 -1.120995 0.2763

C -1639998. 374968.7 -4.373693 0.0003
N2(-1) 0.004083 0.001141 3.577046 0.0020
BR(-1) 0.184597 1.173949 0.157245 0.8767
EC(-1) -0.518203 0.137900 -3.757830 0.0013
R-squared 0.678227 Mean dependent var 20102.89
Adjusted Rsquared 0.542744 S.D. dependent var 101697.5
S.E. of regression  68768.59 Akaike info criterion 25.36997
Sum squared resid  8.99E+10 Schwarz criterion 25.79818
Log likelihood -346.1796 Hannan-Quinn criter. 25.50088
F-statistic 5.005980 Durbin-Watson stat 1.624673
Prob(F-statistic) 0.001888

140

........ Gl Juadl)

3padl JLial (29) Jsas



Aol dl) CJLA.\S\ Jalad g juass Ll Easall Sl Juadl)

Dl 73 gaill aall Ay sha 5 5 ypal Alaiu¥) -5

giallddigh A SABe 53 Gl Jadall 23 sl Gl aall Ay shall 55 il et (e oy
il o) oSl A alaa dad o) oS3 ( long  —run  association relationship )
ad i sbid Agsiaa ye Sy (=051 ) “sxliadlw(adjustment  speed  coffiie)
(%05 Yasimall (s sl 0 B 25 (p-value)

DBall =3 5aill (sl ALy 5o 53 juad AlainV)(34) Jsas

ARDL Cointegrating And Long Run Form
Dependent Variable: EC

Selected Model: ARDL(1, 4, 1)

Date: 03/29/22 Time: 15:17

Sample: 2013Q1 2020Q4

Included observations: 28

Cointegrating Form

Variable Coefficient  Std. Error
D(N2) 0.013888 0.002429
D(N2(-1)) 0.000000 0.001538
D(N2(-2)) -0.000000 0.001538
D(N2(-3)) 0.006290 0.001969
D(BR) -1.917873  1.710868
CointEq(-1) -0.518203 0.137900

Cointeq = EC - (0.0079*N2 + 0.3562*BR -3164777.2183)

Long Run Coefficients

Variable Coefficient  Std. Error
N2 0.007879 0.002016
BR 0.356225 2.251090
C -7.218298 5.80548

( Eviews9) paliy cla e o sldieWl Laldl slie) ez juaall
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A Linaada Lo 5 58 e g 430 g2l oL ¥) 0 Histogrem s Sl i osell gaadall 55l sl Ll
ad¥) 131 (0.93) ) (%5) 4 sixall (s siva (e 1SI (0.14) Jarque-Bera asl=a P-value 4 o 5
QETMATIPECS PR

(5 A el 5l LS8 (8) Joil

7
Series: Residuals

6 Sample 2_014Q1 202004
Observations 28

51 Mean -9.43e-11
Median -191.4202

44 Maximum 121207.3
Minimum -148695.5

3 Std. Dev. 57687.94
Skewness -0.131261

5 | Kurtosis 3.229098
Jarque-Bera  0.141638

1 Probability ~ 0.931630

0 T

-150000 -100000 -50000 0 50000 100000

(Eviews9) gl n clajda o sl Bald) slas) G : jluaal)

de gana o ainy HLAAYI 138 o) 3¢ (0.11) &) (% 5) 4 sinall (s sise SI (F-test) s (t-test) g olisy
F oAl sl Jie e JLEaY1 o
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Ramsy —test saiall 73 saill sl ) sl (35)d 52

Ramsey RESET Test

Equation: UNTITLED

Specification: EC EC(-1) N2 N2(-1) N2(-2) N2(-3) N2(-4) BR BR(-1) C
Omitted Variables: Squares of fitted values

Value Df Probability
t-statistic 1.671721 18 0.1119
F-statistic 2.794651  (1,18) 0.1119
F-test summary:

SumofSq. Df Mean Squares
Test SSR 1.21E+10 1 1.21E+10
Restricted SSR 8.99E+10 19 4.73E+09
Unrestricted SSR 7.78E+10 18 4.32E+09

Unrestricted Test Equation:

Dependent Variable: EC

Method: ARDL

Date: 03/29/22 Time: 15:24

Sample: 2014Q1 2020Q4

Included observations: 28

Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic):

Fixed regressors: C

Variable Coefficient  Std. Error t-Statistic Prob.*
EC(-1) 1.084623 0.383939  2.824988 0.0112
N2 0.030493 0.010200 2.989334 0.0079
N2(-1) -0.007970  0.003323 -2.398490 0.0275
N2(-2) -1.98E-14  0.001470 -1.35E-11 1.0000
N2(-3) 1.92E-14  0.001470 1.30E-11 1.0000
N2(-4) -0.013828  0.004886 -2.830105 0.0111
BR -2.360312  1.656653 -1.424748 0.1713
BR(-1) 6.098745 2.905508 2.099028 0.0502
C -4805022.  1926902. -2.493652 0.0226
FITTED"2 -1.69E-06  1.01E-06 -1.671721 0.1119
R-squared 0.928008 Mean dependent var 423128.9
Adjusted R-squared 0.892012 S.D. dependent var 200034.1
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S.E. of regression 65734.16 Akaike info criterion 25.29708
Sum squared resid 7.78E+10 Schwarz criterion 25.77287
Log likelihood -344.1591 Hannan-Quinn criter. 25.44253
F-statistic 25.78095 Durbin-Watson stat 1.601549
Prob(F-statistic) 0.000000

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

( Eviews9)gelin cila jia o aldie) Lald) das) a1 jdaal)

(Cusum-test) i) 4y ) Hainyl jlisl -8

ISl il unll 3 sa s (e Ll 518 GBSy Byl Ja¥y peeaill Ja¥) B llae JLEAY) 134 s sy
g sanall Ao <llas s cusum Amliiall 81 sl aSI Al g senall o Jlia¥) daidy g ¢ el 2aa s Ja
(e Ay giaa (5 gieaay (LAY Belian Sl JSAI IS 136 ¢ cusumQ dastiiall (B sall o el (oS) 53l)
Laall 253l 2 LA LS Lal ¢ 5 jiasa 723 sail] 40001 ilabaall U8 Aa jad) 3 saall Jala ¢ Slia (%5)

Bodda e Clalrall ()55

a4l G'a}.dﬂ (cusum) _Lisl (9) ‘54\..:.\]\ Jad)

15

10

-10 |

-15

‘ — — — — — ‘
LI 1V 1 1 V8 1 11 V2 R | 1 VI AVZZt Y | A |y AVt S | B {1 I A4
2015 2016 2017 2018 2019 2020

| —— CUSUM -——-- 5% Significance |

(Eevuse9) gl n cila jia o alaie Yl Lald) slae) (a1 juuaal)
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o« WA (addiia a8 g (N1) cud A (addiee 230 9 (EC) A8 g Y B ladl) ¢y ABSlal) 485 . ia-)b

Baaial) 4y pl) <l L) A (BR) £1A8Y) el 3ae 9 (N2) JUail)

ailel) eddiiue 2o g (N1) o V) eddiae 2o g i yieS (EC) 45 yiSIV 3 jladl) cp juoss Lied
- S Cana gl 23 gaill A 53 ) sSAal) Baell Alilise ) yuaieS BR g )_8aY) cile) y 2xe 9 (N2) Jaill

EC=F(NI,N2,BR) ....(1)

‘;M\ gUayy) 5 )8 48 yma e 1Y (VAR) u_'\’\ﬂ\ Dlaasy) 4adia e\dalmh oSle) A8l yuadi ) yal 8
(H0,SC,AIC,FPE,LR) sbed) e 5 33 5 ka3 528 4 5 (Lagi)

VAR Lag Order Selection Criteria
Endogenous variables: EC N1 N2 BR
Exogenous variables: C

Date: 06/17/22 Time: 20:05
Sample: 2013Q1 2020Q4

Included observations: 29

) sl 8L

D) 23 paill il cUai¥1 6 38(30) Jsaa

AIC FPE LR LogL Lag
91.04745 4.09e+34 NA -1316.188 0
86.14479* 3.08e+32* 144.1465* -1229.100 1
87.01705 7.90e+32 4.623847 -1225.747 2
87.61935 1.74e+33 8.018445 -1218.481 3

*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

(Eviews9) glin cla Aa o slaie Yl Lald) slae) ¢ : jdaall
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55831 483all (WVAR) (5 lasiV) asie i -]

e fn e ABMe 3§ IAY) sl yy aae (BR)s i Y addioe 222 (N1) ol VAR i L)
Ly iU S ) sl o5 (-0.001) €l Gl (N1) d8de cuilS s 3 (EC) A s 5S35 sl
Cre gl oy pls ¢ 23 palll dans ol g AT Jol se Alaad 35y %621 (Ll 45 IV 5 il (8 %79
(o) Jsaall 3 P-Value s aoes O3S LM L) cova g &l j3dl) adans 8 S0 el )Y 21K0a
(H1) Al dpua ) Jiis 5 (HO) pnll G b (o 53 131 ¢ 955 &y ginall (5 siase

HO: Series have aunit root
H1: Series have no aunit root

Or HO is not True

i 5 Chi- Square ¢S g el P-Value e o sS @lld 5 Guilal) axe Ui o Liay) 23 sall ey ol
L (H1) Alad) A 53l (b 53 5 (HO) pandl A b Jis 13 945 4y sinal) (5 siusa (10 151 (0.15)

HO: Series have no aunit root
H1: Series have aunit root

Or H1 is not True
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Vector Autoregression Estimates

Date: 06/17/22 Time: 20:06

Sample (adjusted): 2013Q2 2020Q4
Included observations: 31 after adjustments

Standard errors in () & t-statistics in [ ]

EC N1 N2 BR
EC(-1) 0.788912 -1.43E-06 -1.066937 0.019284
(0.14124) (4.1E-06) (15.7279) (0.01524)
[ 5.58553] [-0.34543] [-0.06784] [ 1.26548]
N1(-1) 3916.179 0.879718 283419.3 552.9127
(4173.49) (0.12209) (464735.) (450.269)
[ 0.93835] [ 7.20560] [ 0.60985] [ 1.22796]
N2(-1) -0.001048 5.48E-08 0.861542 -9.21E-05
(0.00164) (4.8E-08) (0.18225) (0.00018)
[-0.64038] [1.14378] [4.72719] [-0.52133]
BR(-1) 0.880414 -2.14E-05 -13.69286 0.737679
(1.57525) (4.6E-05) (175.411) (0.16995)
[ 0.55890] [-0.46520] [-0.07806] [ 4.34055]
o -884731.2 21.32695 -15176491 -33430.94
(677686.) (19.8245) (7.5E+07) (73114.1)
[-1.30552] [1.07579] [-0.20111] [-0.45724]
R-squared 0.797223 0.967184 0.943761 0.892699
Adj. R-squared 0.766027 0.962135 0.935109 0.876191
Sum sq. resids 2.47E+11 211.6030 3.07E+15 2.88E+09
S.E. equation 97521.49 2.852819 10859413 10521.38
F-statistic 25.55496 191.5742 109.0787 54.07710
Log likelihood -397.3835 -73.75833 -543.4776 -328.3569
Akaike AIC 25.96022 5.081183 35.38565 21.50690
Schwarz SC 26.19151 5.312471 35.61694 21.73818
Mean dependent 401205.8 281.5265 3.98E+08 343237.7
S.D. dependent 201612.4 14.66080 42629929 29901.73
Determinant resid covariance (dof adj.) 1.72E+32
Determinant resid covariance 8.49E+31
Log likelihood -1315.499
Akaike information criterion 86.16123
Schwarz criterion 87.08638

(EViews9) glin cilajda o slaie Yl dald) e (a1 juaall
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4l (granger) sl S Al sl 2
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il et 2ae Y N2 5 (S iVl eadiise sae ) N1 (4 SV ladll ) EC 5 (gl
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Pairwise Granger Causality Tests
Date: 06/17/22 Time: 20:17
Sample: 2013Q1 2020Q4

Lags: 1

Null Hypothesis: Obs F-Statistic ~ Prob.
N1 does not Granger Cause EC 31 2.30739 0.1400
EC does not Granger Cause N1 0.00619 0.9379
N2 does not Granger Cause EC 31 1.38350 0.2494
EC does not Granger Cause N2 0.01241 0.9121
BR does not Granger Cause EC 31 1.87020 0.1823
EC does not Granger Cause BR 2.01412 0.1669
N2 does not Granger Cause N1 31 0.96426 0.3345
N1 does not Granger Cause N2 0.39890 0.5328
BR does not Granger Cause N1 31 0.00050 0.9824
N1 does not Granger Cause BR 2.26549 0.1435
BR does not Granger Cause N2 31 0.00063 0.9802
N2 does not Granger Cause BR 0.93721 0.3413

(Eviews9) gebin cla i o alaicYl Lald) e e : jdadll
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Date: 06/17/22 Time: 20:12
Sample (adjusted): 2013Q3 2020Q4

Included observations: 30 after adjustments

Trend assumption: Linear deterministic trend

Series: EC N1 N2 BR

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

. %5 4y 5ira

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.333116 28.37382 47.85613 0.7972
At most 1 0.278225 16.21966 29.79707 0.6967
At most 2 0.174302 6.438405 15.49471 0.6437
At most 3 0.022822 0.692604 3.841466 0.4053

Trace test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.333116 12.15416 27.58434 0.9263
At most 1 0.278225 9.781253 21.13162 0.7649
At most 2 0.174302 5.745801 14.26460 0.6460
At most 3 0.022822 0.692604 3.841466 0.4053

Max-eigenvalue test indicates no cointegration at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

(EViews9) gelin cilajda o slaie Yl dald) e (a1 juaall
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(VECM) ot gusmasi 350(34) I3

Dependent Variable: D(EC)

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 06/17/22 Time: 20:15

Sample (adjusted): 2013Q3 2020Q4

Included observations: 30 after adjustments

D(EC) = C(1)*( EC(-1) + 41358.0685888*N1(-1) - 0.0185710972235*N2(-1)
- 2.18689310101*BR(-1) - 3896201.32085 ) + C(2)*D(EC(-1)) + C(3)
*D(N1(-1)) + C(4)*D(N2(-1)) + C(5)*D(BR(-1)) + C(6)

Variable Coefficient ~ Std. Error t-Statistic Prob.
C(1) -0.008057 0.086306 -0.093356 0.9264
C(2) -0.004468 0.253885 -0.017600 0.9861
C(3) -2703.886 9676.179 -0.279437 0.7823
C4) -0.000273 0.003485 -0.078262 0.9383
C(5) -0.155229 2.524347 -0.061493 0.9515
C(6) 24508.27 22404.30 1.093909 0.2849
R-squared 0.011565 Mean dependent var 18762.70
Adjusted R-squared -0.194359 S.D. dependent var 98260.50
S.E. of regression 107385.7 Akaike info criterion 26.18310
Sum squared resid 2.77E+11 Schwarz criterion 26.46334
Log likelihood -386.7465 Hannan-Quinn criter. 26.27275
F-statistic 0.056163 Durbin-Watson stat 2.030473
Prob(F-statistic) 0.997714

(EViews9) gebin cila jda e slaie Yl Laldl dae) et juaal)
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(Decomposition — Variation) ¢:ual 4353 JLis) L&l culal) 455a0 / gigelll Sl Julail -5

san) 5 4 jlma ban 5 [ 2al 5 (5 jlana ol padl jlalay (Y] eddiie 2ae ) N1 (A @l s &gaa ol

) 3 %%0.46 A A5 SSIV) 6Ll g )y o ) ga 5 Adlite e )l i 5 ke (sa e g
Bl Al 289415.66 (A Jaad (s 1388 5 dayl ) Al 8942 .95 ¢ AU Al 8 941 .47 ¢ Al
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Al 5 90,17 ¢ A Al (15 90,10 ¢ Al Al 5 960,03 s sy 5N 8 a1 il
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(bl & jad ) Z3saill S all Jilasll HLadl(35) Jsas

Variance

Decompositi

on of EC:
Period S.E. EC N1 N2 BR
1 97521.49 100.0000 0.000000 0.000000 0.000000
2 123650.7 99.22364 0.463631 0.033123 0.279609
3 138487.9 97.73077 1.478449 0.100810 0.689974
4 148501.6 95.79521 2.950788 0.179867 1.074134
5 156026.6 93.62268 4.768710 0.246624 1.361983
6 162109.7 91.35016 6.822663 0.287014 1.540168
7 167280.9 89.06169 9.014889 0.299273 1.624148
8 171833.3 86.80630 11.26252 0.291668 1.639512
9 175940.2 84.61208 13.49788 0.278211 1.611827
10 179708.5 82.49564 15.66772 0.274429 1.562219
Variance

Decompositi

on of N1:
Period S.E. EC N1 N2 BR
1 2.852819 6.588610 93.41139 0.000000 0.000000
2 3.998240 7.193468 92.26744 0.380546 0.158547
3 4.856264 7.540487 90.89914 1.138285 0.422093
4 5.560727 7.701414 89.42994 2.144778 0.723867
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5 6.162009 7.735850 87.93816 3.297066 1.028922
6 6.685209 7.688611 86.47379 4517745 1.319852
7 7.145019 7.591624 85.06826 5.751325 1.588796
8 7.551107 7.466860 83.74048 6.959677 1.832988
9 7.910460 7.329043 82.50086 8.117779 2.052315
10 8.228519 7.187801 81.35404 9.210187 2.247971
Variance
Decompositi
on of N2:

Period S.E. EC N1 N2 BR

1 10859413 27.71362 35.78669 36.49969 0.000000
2 14627116 26.99102 38.33122 34.67293 0.004833
3 17156196 26.24150 40.59236 33.14696 0.019178
4 19057192 25.48780 4257891 31.88807 0.045216
5 20572006 24.74790 44.30740 30.86105 0.083650
6 21823782 24.03493 45,79852 30.03258 0.133960
7 22883733 23.35779 47.07468 29.37277 0.194763
8 23796532 22.72197 48.15847 28.85540 0.264162
9 24591923 22.13034 49.07181 28.45781 0.340038
10 25290688 21.58388 49.83542 28.16044 0.420261

(Eviews9) gl n cla i o slaicYl Lald) e e : jdaall
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(2020-2013) 48 sua¥) Baniall ¥ ol Libuaadl) cililll-g

ye BR EC N1 N2 RD

2013Q1 290083 196591 260.32 310698000 455205.1
2013Q2 290083 196591 260.32 310698000 455205.1
2013Q3 290083 196591 260.32 310698000 455205.1
2013Q4 290083 196591 260.32 310698000 455205.1
2014Q1 329612 297012 262.24 355500000 476916.7
2014Q2 329612 297012 262.24 355500000 476916.7
2014Q3 329612 297012 262.24 355500000 476916.7
2014Q4 329612 297012 262.24 355500000 476916.7
2015Q1 322449 337148 270.4 382307000 495899.4
2015Q2 322449 337148 270.4 382307000 495899.4
2015Q3 322449 337148 270.4 382307000 495899.4
2015Q4 322449 337148 270.4 382307000 495899.4
2016Q1 334107 382423 278.58 396000000 522612.7
2016Q2 334107 382423 278.58 396000000 522612.7
2016Q3 334107 382423 278.58 396000000 522612.7
2016Q4 334107 382423 278.58 396000000 522612.7
2017Q1 347372 104149 285.46 400000000 556388.6
2017Q2 347372 104149 285.46 400000000 556388.6
2017Q3 347372 104149 285.46 400000000 556388.6
2017Q4 347372 104149 285.46 400000000 556388.6
2018Q1 339512 505170 290.49 422000000 607431.5
2018Q2 339512 505170 290.49 422000000 607431.5
2018Q3 339512 505170 290.49 422000000 607431.5
2018Q4 339512 505170 290.49 422000000 607431.5
201901 370423 576528 297.14 442457000 657357.1
2019Q2 370423 576528 297.14 442457000 657357.1
2019Q3 370423 576528 297.14 442457000 657357.1
2019Q4 370423 576528 297.14 442457000 657357.1
2020Q1 399055 759472 302.28 455457000 600770.2
2020Q2 399055 759472 302.28 455457000 600770.2
2020Q3 399055 759472 302.28 455457000 600770.2
2020Q4 399055 759472 302.28 455457000 600770.2

(Eviewse9) gabi cila i o alaie Yl Lald) e a1 jdaall
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(2) eyl Galal

(2020-2013 ) 5asiall 4y 2l &l (Quarterly ) dslad) cilibd) - b

ye BR EC N1 N2 RD
2013Q1 18747 3.3 88 182.53 2.7961794
2013Q2 18747 3.3 88 182.53 2.7961794
2013Q3 18747 3.3 88 182.53 2.7961794
2013Q4 18747 3.3 88 182.53 2.7961794
2014Q1 20321 4.2432 90.4 193.7 2.7961794
2014Q2 20321 4.2432 90.4 193.7 2.7961794
2014Q3 20321 4.2432 90.4 193.7 2.7961794
2014Q4 20321 4.2432 90.4 193.7 2.7961794
2015Q1 21415 5.2224 90.5 212.64 3.2054067
2015Q2 21415 5.2224 90.5 212.64 3.2054067
2015Q3 21415 5.2224 90.5 212.64 3.2054067
2015Q4 21415 5.2224 90.5 212.64 3.2054067
2016Q1 18777 6.2832 90.6 208.98 3.440748
2016Q2 18777 6.2832 90.6 208.98 3.440748
2016Q3 18777 6.2832 90.6 208.98 3.440748
2016Q4 18777 6.2832 90.6 208.98 3.440748
2017Q1 19042 7.4256 94.82 208.5 3.3400748
2017Q2 19042 7.4256 94.82 208.5 3.3400748
2017Q3 19042 7.4256 94.82 208.5 3.3400748
2017Q4 19042 7.4256 94.82 208.5 3.3400748
2018Q1 18450 8.568 98.45 200.63 5.397363
2018Q2 18450 8.568 98.45 200.63 5.397363
2018Q3 18450 8.568 98.45 200.63 5.397363
2018Q4 18450 8.568 98.45 200.63 5.397363
201901 18686 9.6832 99.15 217.2 0.44336
2019Q2 18686 9.6832 99.15 217.2 0.44336
2019Q3 18686 9.6832 99.15 217.2 0.44336
2019Q4 18686 9.6832 99.15 217.2 0.44336
2020Q1 24511 10.7984 100 204.9 0.48688
2020Q2 24511 10.7984 100 204.9 0.48688
2020Q3 24511 10.7984 100 204.9 0.48688
2020Q4 24511 10.7984 100 204.9 0.48688
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Abstract:

The research reviewed the concept of e-commerce and the statement of
the role of the information and communication sector, which is one of
the pillars of the information economy and because of its effective role
in the development of e-commerce, based on the hypothesis of the
study adopted and its content "The hypothesis of the study lies that
there is a relationship between the development of indicators of the
information economy and the sustainability of e-commerce" and to
prove the validity of this hypothesis or its invalidity was based on the
descriptive and analytical approach in the study in the theoretical side of
it, The research aimed to analyze the performance of the ICT sector in
the economy environment of the sample countries and to identify the
reality of e-commerce in the environment of the US, UAE and Iraqi
economies And the obstacles that prevent its spread and development
in the Iraqgi economy, and adopted comparative analysis based on
statistical data for indicators of the information technology sector and
indicators of e-commerce, and the research concluded the weakness of
e-commerce in lrag compared to the countries of the sample, which is
the result of the weakness of some indicators of the information
economy in lraq represented by the infrastructure of information and
communication technology, as well as the presence of obstacles to the
spread and development of e-commerce in Iraq, including security,
financial, banking, technical, legal, organizational, cultural and security,
The research reached a number of recommendations that would raise
the level of e-commerce in Iraq, as it took upon itself the development
of information technology infrastructure and open the way for
investment in the aforementioned sector, while providing a legislative
legal regulatory environment and developing the skills of workers in the
field of information technology applications and encouraging the use of
a secure system for electronic payment and benefit from the
experiences of developed countries. Information technology in the
United States of America plays a positive role in e-commerce, as the
value of the marginal parameter (0.01) during the research period, and
the number of mobile phones, patents and e-commerce in the seventh
year was affected by 91% in e-commerce, while spending on research
and development is linked to a positive relationship with e-commerce in
the United Arab Emirates, as the value of the marginal parameter
reached (0.06), R&D spending and the number of underdeveloped and

..non-backward patents affected 96% in e-commerce



Ministry of Higher Education and Scientific research
University of Karbala
College Of Management and Economics

Department Of Economics

The effect of ICT on the sustainability of e-
commerce: the experiences of selected countries
with an attempt to benefit from it in Iraq for the

period (2013-2020)
Thesis submitted by:
Marwa Hussein Abd Ali Musa

To thecouncil of the Faculty of Management and
Economics - Karbala University, which is part of the
requirements of obtaining a master's degree in
economics

Supervis
Zainab Hadi Nehme AL-Kafigi

A.D 2022 A-H 1444




	img20221124_14003879
	رسالة كاملة للطباعة 2022

