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(o= g Uil ok il de ) ) 3l YY) Calide 5 g Bilas ST 3k aladiud 5 agalil
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(50) (o) s sl Caniif L 5 (% 3.57) i Jamas 5 e (58) oilS 5 psaalli (e 51l
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VY (3) idass siall Lol (8) b _pamaall A1 gaall sl slae) S Cum el 3l Gi ol 3y )k
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Cilia g u Aa il 5 5 piaall g )il dlae) 1 Laalall 1aa3 (2020) ple s
8ae Ll o 3B (L sl e A1 ()5S Ly T g 5 e (51 23 50 W5 & 5 e (1) () sl
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Aae ) )30 8 bl (a5 B o san G eaall U (e A gaall 5 320011 &y L)

ol QI 1 sl in i)l ) 2 g m i) a3 5 A8 Al 3l o Ly
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(il | el |
il 20 guomield (S | ;U

(Stability of time series) duied sl Just Yossid | dui 3 gl :29|
1M e ) (Asaldall et caat Al Ailias ) Cilaaldiall aae duia 3 Alududl aady
Llabaas il 5 Lgilaladil s LeS sl 48 jaa g (ha 30 aa b paldall Al ol s 4l 31l g3
Lol G380 Frans g 5l Ay ) 90 L] quzads sl slall o3a il L 13) (383l 5 Ala Fyia ) Al 5l

WD alad) el jall 5 Jagadsll
)l ynl) Al 50 Lgia Caagl) Aaadlie &y ) 53 Aliles o8l gl (e 3 jaldal 2 L)
il Lgalatinl 5 Leailis g Lealond bty cpa 311 (e B0 JMA Lol il 5ol e el yla 36 () 6
@ Jitall bl &) ga Sl il 3 S8 e Talaie
o Lad S5 At 31 JuSlall Jalad (g (i) i g3l 0 5
Aaliial) Cilaaliall DA (e 3 jaldall dapla e (i il (1

Leitdle 33 o Grag il pniiall (el ol ol 4 ilia 28y 5k ol 3 gad (N Jsaasl) (2
RIS PEPRAT

ol priall dlisal) adlly 5l (3
AV ailiadll Led <o il 5513 (5 jiiue) Sk dgia 3l ALulid) a5 (4

(time) ¢V e Ll Alulull (mean) sl Jau ) 05 o -1

EXT)=p
:oh )
ol o s gy
;b e Wl (Variance) codll oS of -2
E(Yi—p)?= 0 BE

1- Chris Chatfield ,The Analysis Of Time Series An Introduction,5the. M London,1995 , p11.
2022012 o iy diban il &gl g paill (o pal) dgaall e 3l JuBludl ¢ Al g 5 Al - 2
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ol s o
Ol s Jad (1-5) 8 saill e Taaiae Auld) d Giiad (ol o @il Bl y¥) 0 5S0 of -3
O o 3 A sle @ (Covariance) sl e crusy (311 a3l ddadl) daidll Jle
tOdia )
E{(Yi—n)(ys—n)}/0%=pes

Ol g aladl Jass ) LS 130 5 e () K5 At Hl) ALulid) o Jsill oSy @l e Sl
(B (32 5350 Aah Lagia J<5) o) e S

o Lo o (5 5t Leil imy 1068 ) Y1 ane (e (et dyie ) ALl il 130 ol
IR e 45 )88 uiia o Sy g B jTiana e Gilaaliiall Jaay 630 (Unit Root) sas 5l )i
A5y Aabed)

Yt = Py +Ug
: o3

(DN (& el 1 (i)
Dsbsa s Bl 05 bl s (u=0) iall Uglone (bosn Jass gy Gty " Sl siall Uadll s (UE)
.cov (V=0) 5 (0 2=1) 2= 51

(bl yail Lgad g Al gindl oladi¥) gons dgaia () oS5 i 3l ALl (L8 (P=1) ()5S0 Laaind
Ay pal (et Y Aie ) ALubidl s Jrag (s2) ¥ e s e (815 Ladl e Ll 0 S0

O Ladie 5 3 e e g 4 jladil ) 63 dgia I ALl O ey 1N (P>1) 0555 Ladie
o Ll Sy e 95 e () 5S35 daily Clyas Lgad dhaad W Ay 31 ALl ola (P=0)

B )

-

1- Roman Kozhan , Financial Econometrics With Eviews , Ventus Publishing APS , 2010, P
55.

+396 L=« 2017 ¢ 12 ¢ Blall e 58l 5o 5 5e S la ¢ ol 2La®Y) ¢ e 2o as - 2

(purely & S sde (Lanl sl sa) white noise error term oasy) Waally ey 3o gdial) Uadd)

random)

b 5 e Ll 3Ly Al Apndall gl At 33 JusSlad &g ) il LA ¢ dana (abas dea - 3
U= 2013 ¢ 70 222l ¢ 19 alaall ¢ ALaidy g 5 laY) Al ¢ alary daala 3..))\1‘2(\} oAby ?)S’J‘ Alsa ¢ é\)ﬂ\
. 385-384
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sV sl e (H1) Aol A ) 5 (HO) pandl dpia 8 a5 (S

HO: I P 1= 152a 1) jda aa 505 () sSuill pae AlK5a (e ALuLl ilad o
H1: I Pl<l8ass 5da an s Vg o sSadl aae A0 (e Alad Y AL o

led u\ (Nelson and plosser) 4l 3 Leia g bl Hall (e 2p2a) Adaca gl La 13
(UNit ROO) s sl sia e Ll sinY Ll ) pins i Lgal sl o3 3 i 31 JusdLd
Wiie 3l Judld) Qlel e Sulaiy g adall A b agde [aiile 13

A 3 Judhad) 4 5) il Gandl Logs 151 (UNit ROOE) 523 51l s sl asy 5 LS
Lo gia (il iay 138 5 (@A) 5 jlanil il ) (o258 5 jitasall e A 1 Judlal) ) oS0 ela jni U8
a1l Jalaa g Léi ) agle Jas Al AW il 3l Gras ea i) ue Cpliiee e el cplai g
I BLE YN 355 e S An s ()5 (1) 30 Slabeall Alan Yl 2 indl) 535 55 <(R?)
Las dima Cog b Sy At 1 JiBlaall Uiy (8 ale olai) 35 5 s «(Autocorrelation)
Eaangs o & yidall aa gl o 8 sa alall olad¥) S Glg a5 olad) b et ULl @l Juay
day Y] L ale 5 callal) colslboaill Calide Ley s il S5l 5f alusl el i 3 Lile 10
il 4 ilaial) g dapmall ardll e Jgamndl Ao 3l Judldl Jalas g 4 o 8 Ll Uy
lad BSLAl e dyie 3 Jusdld) (e e 53 @lilin 5 (@) a8l 3 gasY!

- :(Trend Stationary) TS £.5 ¢ 4dSlad) & dxia 30 Judd) (1

e 1,800 (1) o) sl A daalll 6 5 s 6l 58 05 S Judlal)l e p 5l 1 ag
s Al 4Gk alaatul Ay 3l AL a3 ) 5 axe Al 3le (Say s (Transient)
(OLS) s _puall cilay 5l 44y L

404 Ga ¢ 083 Bas Hlaa ¢ (ol SlaBY) ¢ 2 ape e -]
2- Mohsen Mehrara and Yazdan Gudarzi Farahani and Others, The Effect Of Macroeconomic
Varaibles on The stock Market Index of the Tehran stock Exchange, International letter of
social and Hamanistic sciences, 2016, p18 .

Gyl 8 ApalaB®V) o il 5 ) s i) G Aanadl A8l (el 5 Jlas ¢ e dana ¢l 5 JalS (g Dle -3
¢69aladll calaidy! 9 BJ\A}“ Z:AS 6:\3‘55” FPAPN cg\ﬁ‘)\ﬁy\} %JLASQ‘)“ ?M Lg)aj\ s <2010 - 1974 sl
224-223 4= ¢ 2013 «2923])
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- :(Difference Stationary) DS .5 ¢» &Sl & dia 3 Judladl (2

e S 5 Al G yels Jla a5 o(TS) Y & sl e 1l 1T Judlll 238 () S5
g il e Slia g edyia H Aludud) ) j85u) (§8s5 a3l (Difference) G al pladiul a3d 3 jiiue
8 patune ClulSadl S g 5555 o gu Aipma dia j Adaad 8y (gl Cugan Jla 8 45l 4y ) 51 (4
D aae AL e Aadliigg

s S Ll o sas sl s e Al ) il dadlaad aadcios ) ol HLaaY) aal
(Augmented Dickey-Fuller)gssal Jsé S sl s(Simple Dickey-Fuller) ksl
A8 aaing Capa Bas gl ia (e Alad Al bl dadlee 8 deddiuall (5 k) aal (e any 3
c(a.;t}'u.d\ 5 siua g ¢dial) PEES) cC.J}oﬂ\ 4.:.,94) e Hay)
:u-‘fi\ dagall -

AY = athY Yo DAY, jre.......... (1)

Caldll aad) 3 g 5 ol

Ho: A=0or p=1,a=0
Hi:A<0 or p<l,a# 0
Al ddsal) o

AY, = a+ Bt+ AY i+ X5 pjAY_ e (2)

rsd LR 3 el g il 5 caladl olai¥) g gl aall 5 g 5
Ho: A=0 or p=1,a=0, B=0
H1:A<0 or p<1, a=0, B=0

Lol o iy (£y)s cAlualall 361 G55 8l ey (A) s oW Jliia) ol yall Alulid) Jiay (YY) &) 3
(o) sl

Al iy paal) Uil oy U Al el Fm ) iy sy RIS Al 50 (e 65 an s ain el -1
-10 .= <2014 ¢5aaxll cM\ ?jk’) :’\ﬁdhaﬁﬁﬂ e)lal\ :\:\K cw.]\:\]\ ‘;}3\; PPN ‘daaj\} ﬁl:‘:.'\ﬂ\ dss ‘)E\J;J\
A1
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A R Z\.i,yal\ -

AY( =AY+ XF_ pjAY,_jre... 3)
rsd U sl s caladl olad¥l g i) aal) G gy g

Ho: A=0 or p=1
H1:A<0 or p<1

sl Jal W1 A G &35 G ) (K) At 30 5 5adl) uld (35 58l e 220 )50l Qs
Augmented ) g sal) Hlod oD Jal aladiuly willl i o5 (DWH) sl e Talae)
.(Dickey-fuller

¢ Al dia 8l 5 adell a3 LA e Jarin (ADF) 32a 0l jda LA ) ja) anyg

Ay e 0555 LeTla (Al sanll) s all Lgiad e 5S) (Rlan V) Ay sasnall (1) el S 138

ALl g san gl 3 e ALl g1 (gl Janall (ia yil) i g pall Fain i (b i 13g] Lilian

a5 i g Abia) A il (b 3 A Al Lead (ga B 4 susnall (1) A ulS 1) Laiy ASSL

amy iall Gl 1Y) Al s 106 ¢ Y1 (59l A i s Al ye () 5S5 Alualuall g paall

AV As Al e (358 380 SLARY) ) S5 S 5 e e CilS 13 Lal o 001 Al (e DLl
o W s Al o f ) 13

garl Baae LY A 31 Judlall Aplian ) el 4 o dpaal aa i

Liloas) ) i) oo caling Laboasl daa 30 Judlall il & (1
Dl 213 3 Al ) ol JUARY) il b5 dpslea@Y) ol ppaiall KL e Zagalall ) (2
(oSar Lo J8l (5 55 45 6S0 laniV) Cllalaal 5 el el (b 5 casl 30 Lo V)

8 BEia sl ¢ [(0) by siasall 85 e dyie 311 Alulid) S e 13) ol g8 JalSill da o L

s S Ll el el JwlSil As 534 jae iy g ¢ (2) QU G B el (1) ds¥) L4
AYtht—Yt_ :d‘;\}“ d)ﬁl\ L.A‘c cu:j,d\

408-407 Uac 683 (3w yias ¢ ol ALaBY) ¢ e e M - ]
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AY= AY - AY¢ A Gl

05 el (L)an Al e ALalSia L3l QU il sinnal) 35 jitse e AN 5 1 jiise J5Y) (3 Al O\S 130
DN A 2l e A8l e dgie 31 Judldl () 5S5 Gl

(Co-integration) & b Juo Seid :build

(1983) oo (4 (Granger)s e sl Lol of (8 & i) JalSill 45 &yl
Jradlad) 4y ) i dpm plaa o o 28 S Ji La skt 3805515 (1987) ale 4 (Engle) s
sl g alail ((Saalinall) (Soadl ol 5 5uSia — (S 5 408 ad dilee (e Al o4 5 Aia )
Lo 1 Adadll o il (5585 Cpon (88 el e Aia 3l bl e i) o2 35 58 Uaal)
U3 ey 5 clagainny ae sl saall (3 (LS ety 5 4 an sl J g Lagd B sl 8 e ey
D) e (3883 (g san ) Haadl il jlaly o ye o jidiall JalSil) 5 g 5 ¢ agin AoLalSHl) A8
g O LD (ol il JalSill o pa g e 2SUD (e O HLEAY) 038 rans LeS ()
b yitall Cp JBY) e aal g LelS ania 5 ga g @ i) JalSill o ga g da yidy g ¢ e 3l Judlll
D jisall JalSall Gailad aai 5 alaBy)

d Aol ¢e Alalsia A Abeabes 01985 (1
b yise dyie 3l ALubidl Jas Jal (a5 e (d) <l gill Gl 2313 X — 1(d)
1 Al e AlalSe Xy (oAl Alidis 5 3 jatue X gp duie ) Aludis oS3
Xt = 1 (0)
Xt 1(1)
Al 55 e 5V il aany Ll LY 5 e e Y= Xp+ Xpp Adudull axig
pleoladl e (g 5ia33 ey
Xyt )d..qls:si__?.)a Qh‘\‘fzué(d) da Al (e UlalSie Xop 5 X olilades Wal il 1)
(B 5a) celeladl) ol )Ls) 48 yaa e i g3 daiilld (aXy, + Bxog) JelSida 50 o Las ¢ (Xy

AS jilie s ey ASaaliny 3 5a g dasi yig

Ly i) JalSil aladiuly Y sall Cojea e s dadil) el G A8 ¢ (5 AT 5 Al an S sage Ji -1
A1-100=¢ 2011 ¢(4) Aaall e] 202l calaid¥) 53 oY) 4 sl 4xals «(Granger)

289 4= <¢2011 <1k il all eyl Cile gadaall o) g0 c‘;.u\:xﬂ\ ALaidy) ‘GL)J dasa -2
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The two series are” (Yid X;) osiladad) oo o jidie JalS el of J s
Oflaalull A das 3 55 () Jeelll A 50 iy Uil sie Lale Lalas) iseas 3"cointegrated”
s JalSida ol dlde e d}mﬂl,ac_nuﬂ

X¢—1(d) L oS
Y.~ 1 (d)
X Yy = CL(d, b) i@ 3 2d =b >0 = aX; + 3,y = 1 (d-b ) Cux
Akl Jasill g ey cann [a; @] Sus
s ol e (K) Ll S 13) dalad) A

Xy = 1 (d)
Xy — 1 (d)

Xt:[ Xlt th XKt] ca.a.\

gdaX, = 1(d-d) (k1) sva=[ a1a..... ak]‘ﬂ):’-‘-md-ﬂtﬁal-’—ﬂhj (2
d,):eaia s didad Jalsill glad @l jlall JalSll duald Jaat K laaae Al &l jpaiall
b>0& X; = Cl (b

( Causation Tests) A | i ki | : Gl

o) Jas g kil eleas¥l Jin 8 o slabal) Legal s AS 50l cibaadll (e
Ly i Al il ekl s (Time Series) Ao )l Judbad) Leie ¢p5<a  Al cbladl e Jilgd)
st Leils o G Clngiall sl daga ) e patll il 8 o pud) 2385 aa s el
e SN desy (s IS e Bl U 5 3 e sad e b Sl clilall Gle gana
S Ailaayl) Al ClEMall CaiS e 5508 6 ol s kel s Jia ol CailSE (A 6 gl
JalSi 3 ga g pde s (5)) 2V B juad da (V) el (e Ole 53 lia 5 bl G (A1
JalSill 3 ga g2) 2a¥) AL gl dan Al 5 (Granger Causality) s s ds a5 (& s
(Toda Yamamota) U selabla 58 A o8 5 (& jidal)

105



oty ool W00 ] S

(Granger Causality) a3 4w (1

s <l el G M) Aol il CHlALAIY) (e a0 guin g o Cpuaalal) (paal)
«(information theory) lastaall &y ks Jia (e ¢ Suan¥l al @Y GUas e 7 A5 Y
bl Al (e Alieadl) DA 2ali J AT daa eda (K15 ¢(control theory) aSadll 4, ylas
& ol e e ialll e el @) 885 (Granger Causality) ol s 4o 54
DAY L) 3l ae &5 laally Juadl il (§ias

psmsall diny 3 ¢ (1956) ale (G s Dnysh I8 (e 30 JsY L) aseie Jaalg

e Y Gy b Al & gede Ao la Bale) Caad o o Gaudigall L) Cilaaly Hl) 8 sl 4y Hk)
ol Jd

A8y o laill g ApalaiBY ] (il 8l Adlie & 43S el maliall (e Baa) 5 sl o sede

L asede Ao 5l A Al jall da 85 dpaliail Clal) 8 dpd) Adlise iy jad aa g

(1969) il ya J8 (e Lga jo &3 A i) ja

lgiraad Ay 5 dalie & Alaall <3 Cila sleal) aaen of ity 4ld el jad Lol Ciy il 8
Laiy Lginanal o Jad e slaall 238 (0 dae 8 A sane @llin o culas o cadl 1) 8 (S (sl
@) ) jppaiall (A ) ClBe | seda ) a5 Of (S 1) Aagal) ol puiiall Jlae ) 5

D Bl Al waalia JA) 3ok e ALl 038 ((1982) Hsiao sbes Jsli

Apnd) AR (e A & 55 O G 28 ¢ gaadll dn s e il DG 23 gad 8 480 )
(5 rilaall) Cay a3 a3 ) AdasDlall 028 l g cclla slaall (o A pane (a5 13) dEAy 4830 )
oo 4l ¢ Pdariidl Cila glaall de gana (o Hhaill G jeay 5l 8 st 3 g callati ) Al
L ol aad¥) e O priall 3adate dgie ) Al (e Al (Saed Judadl agd Jal e () el 1)
Ll e clEMal) (a0 dali ey ALl e sleall (e de gamal dsad) pae 8N Al o

1- For more information see: Shuixia Guo and other, Granger Causality: Theory and
Applications, Frontiers in Computational and Systems Biology Computational Biology
Volume 15, 2010, pp 83-111.

2- For more information see: Wiener, N. The theory of prediction. In Modern Mathematics

for the Engineer; MacGrawHill: New York, NY, USA, 1956.

3- Cheng Hsiao, Autoregressive modelling and causal orderinf of economic variables,
Economic research program, research, No. 274, 1980, page 3.
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ihﬁ)ﬁ@mﬁ\.@.\\ﬁ&\)@b)ﬁuﬁ)ﬁs‘&Lﬁ}&é\cduﬂ\u\A&ch}:uA}Ac‘)ﬁY\
D) Al a2 ClEMal) 538 s e JulS 4liie Cipa 51l

(Y;) siall 8 ) sy (X)) Lwcial) GAS13T il sl e sl Al 5 Al
pre o ST (Xp_q) oiall Aalull i) alasiuly (ST A8y (1) Jssiall Alall pilly il oSy 43la
sl oda 88 (V) o il Lia ) a0 sy (X)) o3 <) (8 138 e 5 clgaladiiu
(el oS ARl 5 Al (X ) Alal O (ina 1385 (Vg 2 oo (X)) OF S 0 o

P sl Ay sl 5 580 om0 5 o5 ¢V g ) ) 5 5m Jasi¥) 508

Ll 8 Jglai g (W Yy, Xp) <l e A0 Wad ol Liia yid) 13U el Aavis o
ARl (X q) a5l J sl &5 ey (W) 5 (X ) ABld) madll aladils (X, 1) pis il
Aansldl) ) HLaa U b g & gima HST A 50l COS I (W) 5 (Yy)s (XA 3 Aalad) a8l
AR il Gl (X g s 50 (B 2oL e slae e L sial edad (V) dilud) i) (s
395 Caniin (V) 018 1388 5 (S (5 il Jule 0 5S5 (W) 0l 530 3 ais (W) 5 (X)
BN (Xpyq) b alall il yaall ¢ ol ja

c(Xpyp) B (X)) *

o snse o I I Qe (X ) o ol (8 Bahe Sl gl o (55T Lgdl o0
SAY G el
P JRC) ') P EVYIPENP PR T I e PN P e T R R Gl N [ | BN PN B P
STy (X)) Aed 185 0% SN (X, V) sl (X)) el annsy (V) Liilalld a5 ol
L (7, 1 28wl ) Al (X)) Al Al aladialy
(Xp) s (Y) O A ) oty Miaind il Aall (e ST A ganll (F) e il 1303

e pSally il e s

1- Michael Eichler, Granger-causality graphs for multivariate time series , Universit at
Heidelberg, JEL, 2011, page 2.

2- Olivier Amblard and Olivier J. J. Miche, The Relation between Granger Causality and
Directed Information Theory, The University of Melbourne, Department of Mathematics and
Statistics, Parkville, VIC, 3010, Australia, 2012, page 115.

3- Yavuz ARSLAN, Expectation Errors, Uncertainty And Economic Activity, Research and
Monetary Policy Department Central Bank of the Republic of Turkey, 2011, page 16.
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(V) 3 Aolaa iy 48l ol ghadll i 30le ) oy (V) caes (X)) Of Ja L) dal e
DY) Al 5 ZIAY 8l Zila) A5l Lgiad e

Ty il s dpn s aladi b 23 sl (g aie (o JaY) Byl A8l LAl Kiy
A3y yhay ) Giilabaal) 085 Al s allay 5 (Error Correction Modle) Waall s
{(OLS) Laliie V) (s aall a5l

Yt = day + Z;'l:l ant_j'l'Z?:l ﬂlXt—l + Up ceennnnn. (1)
Yo =Bo+ Xjc1 BiYeojt i aiYeri + Ve o Q)
Of s

c_ﬂﬂ\ );uu.d\ :Yt
i) il X,
Azia jl) & gl e ()

R PRARPENFR (AT
o)yl @l amy atysaa gl Hha il jlidl o)yl 8ok e (Al i) e 2SUN dey
JiaY (F)obaal el yal Gllag (1) adabaall Aabiaall alleall dilias ) &) ginall JLaaY (F) laal

a5 (2) Aalrall Aalide daf 3 ga 5 Jh 3 (Y )Jiiall piall dalisal) allaall dilian V) 4 sinall
rul€ 3 (1) sl B (V) s Y (X, ) Ol QBN poal) G 8 L) 4ty pai) » o sede

Hy:B1=PB2=P3=""Pm=0

SIS 13 (Yy) i (X) Al L il i
Hy:B1=P2=P3s="Pm >0
il 130 (2) Alalaall b (X,) s Y (Yy) p2adl Ao i) o Led
H0:a1= a, = a3='“an=0

SIS 1Y) (Xp) oan (V) Al dpm il il

Une ool Qa5 (2010-1975) saall Gloall 3 ials ¢y i8 sl 5 e sSall (Y1 ¢ ) allu o S0 -1
Alua 2011 s ydall s ualall a3l Aialill Taad) i oY1 5 dualaB¥) o slall g j3l)
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H():al: a, = a3:"'an>0

Gz WS (Number of ags) (s i) shalall il 38 aae pasd sy HLaa¥l I o) Y
ALYl el shlall Gl 38 lgady oS xS (V) o ssinn ) 2l e jlaad¥) dae
el sV o) pal Aty LaS, Aliiie &) jurieS e 3 shaldll <ol 38l 8 (X)) Lpsiall )
(F) dca 40 )lia 233 U1 amy g ¢ ylani¥) 8 e 30 shalll <l 6 8 (X,) ol o s siny ¥ sl
gl Vs 6 @llia 5 A saall (F)iad e 4 snall

il Sl ¢ AU il 8 i Y1 ariall 06 Ledie ol dpalal dpuud) o
A1 il 8 i Y G

(S AV A i e S 06 Laxie sl il o
O Cp pritall O (ol guiary (A S5 Y ol priall () 5S5 Ladie AIDMELLY) o
-:(Toda Yamamota) & sabely 1355 s (2

¢ g3al) e asaall ad LAY s b V) el el Al i) Budat daby (e ae ) e
Granger- JLuial aady L_uLS RN B yaaal Aol ai8y) LBl pa @il aad% adl L
il sall Jainall SLai¥) ) (5 5AY) ol il HAl5 4 il (5 (e il (Causality)
25 e oS ailh Sl o die 31 il dde 5 23 saill Ciliial gl Gl L) jlas) s TS
Zsaill 3 el Al s jallally Alia ¢l il 1) dalisg

doaraia i (1995 ) sle i (Yamamota) s sewls 5 (Toda) 1255 e JS sl il
el (panaty Apalaa®y) 5 jaldall jpudil adiiall 73 gail) ) 5S Alla 8 (ol caa¥) AL oo CEDLaL)
Gl a8 ey e e A 3 (VAR) S aaiy) Cilgatie =3 gai a5 A e oS il
e il sile) a3 a5 «(HQ, SC, AIC, FPE, LR) <laslaall jules JMA (e i) sUasy)
Toda Yamamota i alasiul a3 (ye 5 (Paagaall die 3l @l 3kl (VAR) 72505 DA
(X) el 8 aaill Of (sl s 35a s Sle Ja @l (%5) e BT (P-value) e () 55 Laiad
(Y) aaiall (8 ) Caan

1- Hiro Y. Toda, Taku Yamamoto, Statistical inference in vector autoregressions with
possibly integrated processes, Journal of Econometrics N.66, page 233.
2- Jean-Marie Dufour and others, Short run and long run causality in time series, Journal of
Econometrics inference N.132, 2006, page 249.
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- s Toda Yamamota L HLiay ddlal) dauall

t
Vo=Yo+ ¥+ + Y+ )1+t yent &

»

;Q\ (GETEN

t=1,2
bl Gilelagy) axe -k
el aaia dlida tY,
3 gaal) dasia andall 43 5 1]

JE (P-value) e 0 5Si Laxind () Lasiall Ca ¥ (X) el Of o8 pall dnm 4 o8 Lia
e 0Sall 5 () Lsiall s (X) _siall O J 585 cpand) dpm 53 (i g3 0 5838 (%5) O

Toda Yamamota dssw JLidl g s -

oS A A 3 LS A ) il e Ay Y Ja s Y (1

1(2) LU Gl e 3 jite Judlall (585 o Saall (g (2

ke JalSs dllia (58 o s (3

DLia¥H e TS & 5 e dudlad) Jesins ¥ (5

Toda Yamamota 4sse JLEa) (Gubi —o
O JS1 Lo Jall 8 5 5 WS (VAR) zdsei JA e Toda Yamamota s Gadai st
A8 @l ghadll cia 5 (1995) ale Yamamota 5 Toda

Ay Glelay ¢ g (VAR) ‘;g\;s\ Dl Gilgatia Gsys IR e G';}Aﬂ\ a8 (1

HQ, SC, AIC, FPE, ) Cleshaall julas Guyb g dpuliall dpiajll cilelay¥) i (2

(LR

Al 5 shaall 3 L i i i e 3l ClelaU (VAR) z2sai B3 Ga il 33le] (3

.(Residual Serial Correlation LM) (8 s:ll Luloall Ly jlsdl (4

DLl cela¥l s (VAR) zisa JA e Toda Yamamota due Gabsi (5

1 - Damodar Guijarati, Basic Econometrics , Palgrave Macmillan, 2012, Page 280.
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Gl saiall o Jaadl (20) Jsaall A (e ¢ (% 1) dsinall (6 siase 2ie 5 ale olail g ool
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Null Hypothesis: D(SFL) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

IAugmented Dickey-Fuller test statistic -4.158696  0.0107
Test critical values: 1% level -4.186481

5% level -3.518090

10% level -3.189732

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SFL,2)

Method: Least Squares

Date: 07/13/22 Time: 14:32

Sample (adjusted): 2009Q3 2020Q1
Included observations: 43 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
D(SFL(-1)) -0.631124 0.151760 -4.158696 0.0002
D(SFL(-1),2) 0.309920 0.154873 2.001129 0.0528
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D(SFL(-2),2) 0.309820  0.154863  2.000604  0.0528
D(SFL(-3),2) 0.309721  0.154854  2.000078  0.0529
C 93651472 43566392  2.149627  0.0382
@TREND("2008Q1") -2223882.  1365270. -1.628896  0.1118
R-squared 0.318820 Mean dependent var -1118450.
/Adjusted R-squared 0.226768 S.D. dependent var 1.18E+08
S.E. of regression 1.04E+08 Akaike info criterion 39.87900
Sum squared resid 3.97E+17 Schwarz criterion 40.12474
Log likelihood -851.3984 Hannan-Quinn criter. 39.96962
F-statistic 3.463498 Durbin-Watson stat 1.757373
Prob(F-statistic) 0.011466

Eviews 12 gzU » e e YU sl slac) (et Haaall
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Null Hypothesis: D(NSP1) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -1.975113 0.0471
Test critical values: 1% level -2.616203
5% level -1.948140
10% level -1.612320
*MacKinnon (1996) one-sided p-values.
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(NSP1,2)
Method: Least Squares
Date: 07/13/22 Time: 14:35
Sample (adjusted): 2008Q4 2020Q1
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(NSP1(-1)) -0.124014 0.062788 -1.975113 0.0544
R-squared 0.074006 Mean dependent var -0.038043
)Adjusted R-squared 0.074006 S.D. dependent var 0.485819
S.E. of regression 0.467497 Akaike info criterion 1.338652
Sum squared resid 9.834907 Schwarz criterion 1.378405
Log likelihood -29.78899 Hannan-Quinn criter. 1.353544
Durbin-Watson stat 1.920565

Eviews 12 GAL.I‘)._! e e YU Adalil) dlae) e Haadll
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Exogenous: None

Null Hypothesis: D(NAP2,2) has a unit root

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

IAugmented Dickey-Fuller test statistic -6.633250 0.0000
Test critical values: 1% level -2.617364
5% level -1.948313
10% level -1.612229

Method: Least Squares

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

IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(NAP2,3)

Date: 07/14/22 Time: 15:12
Sample (adjusted): 2009Q1 2020Q1
Included observations: 45 after adjustments

Variable

Coefficient Std. Error t-Statistic Prob.

D(NAP2(-1),2)

-1.000000 0.150756 -6.633250 0.0000

R-squared
)Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat

0.500000 Mean dependent var 0.000000
0.500000 S.D. dependent var 0.941469
0.665719 Akaike info criterion 2.046073
19.50000 Schwarz criterion 2.086222
-45.03665 Hannan-Quinn criter. 2.061040
2.000000

Eviews 12 gl » e e YU Aalll slae) (et Haaall

& jidial) Jalsil U530 (2
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Date: 07/13/22 Time: 14:43

Sample (adjusted): 2008Q4 2020Q1
Included observations: 46 after adjustments
Trend assumption: Linear deterministic trend
Series: NAP2 NSP1 SFL

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 * 0.517145 49.09993 29.79707 0.0001
At most 1 * 0.194474 15.61011 15.49471 0.0481
At most 2 * 0.115816 5.662164 3.841466 0.0173

Trace test indicates 3 cointegrating eqn(s) 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 * 0.517145 33.48982 21.13162 0.0006
At most 1 0.194474 9.947949 14.26460 0.2154
At most 2 * 0.115816 5.662164 3.841466 0.0173

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

Eviews 12 gl » e e YU sl dlae) (e r Haadll
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VAR Lag Order Selection Criteria
Endogenous variables: NAP2 NSP1 SFL
Exogenous variables: C

Date: 07/13/22 Time: 14:45

Sample: 2008Q1 2020Q4

Included observations: 44

Lag LogL LR FPE AIC SC HQ

0 -1166.735 NA 2.48e+19 53.16977 53.29142 53. 21488
1 -924.8405 439.8079 6.27e+14 42.58366 43.07026 42.76412
2 -886.9471 63.72996* 1.70e+14* 41.27032* 42.12187* 41.58611*
3 -881.3442 8.658923 2.0le+14 41.42474 42.64123 41.87587
4 -875.3613 8.430463 2.38e+14 41.56188 43.14332 42.14835

* 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

Eviews 12 z<l » e Alde YU Aalll slae) (e r Haadll
Luadlial) c L8ay) (4
AN Bl Y Lad)
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(1) b Y AlSe (e il 3 sl SlA e Jy Lea (0.05) (= 0S) (25 (0.5700)
Ll i

I B (LM) sl (24) Jsas

VAR Residual Serial Correlation LM Tests
Null Hypothesis: no serial correlation at lag
order h

Date: 07/13/22 Time: 14:47

Sample: 2008Q1 2020Q4

Included observations: 46

Lags LM-Stat Prob
1 7.647276 0.5700
2 3.639268 0.9335

Probs from chi-square with 9 df.
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VAR Residual Heteroskedasticity Tests: No Cross Terms (only levels and squares)
Date: 07/13/22 Time: 14:48

Sample: 2008Q1 2020Q4

Included observations: 46

Joint test:
Chi-sq Df Prob.
169.4796 72 0.0000

Individual components:

Dependent R-squared F(12,33) Prob. Chi-sq(12) Prob.
resl*resl 0.814970 12.11243 0.0000 37.48861 0.0002
res2*res2 0.838144 14.24043 0.0000 38.55463 0.0001
res3*res3 0.706078 6.606239 0.0000 32.47961 0.0012
res2*resl 0.631906 4.720923 0.0002 29.06769 0.0038
res3*resl 0.539618 3.223298 0.0038 24.82242 0.0157
res3*res2 0.821032 12.61591 0.0000 37.76749 0.0002
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Inverse Roots of AR Characteristic Polynomia
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VEC Granger Causality/Block Erogeneity Wald Tests
Date: 07/13/22 Time: 14:51

Sample: 2008Q1 2020Q4

Included observations: 45

Dependent variable: D(NAP2)

Excluded Chi-sq Df Prob.
D(NSP1) 20.39870 2 0.0000
D(SFL) 18.66789 2 0.0001
All 21.24311 4 0.0003
Dependent variable: D(NSP1)
Excluded Chi-sq Df Prob.
D(NAP2) 6.085544 2 0.0477
D(SFL) 9.799412 2 0.0074
All 9.893583 4 0.0423
Dependent variable: D(SFL)
Excluded Chi-sq Df Prob.
D(NAP2) 0.003110 2 0.9984
D(NSP1) 0.143960 2 0.9305
All 0.558090 4 0.9676
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T aald 33 15 A (3l e il (APL) Jiiedl) sl o Jaadli (27) Jsaad) M (e
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Null Hypothesis: D(APL,2) has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -8.035817 0.0000
Test critical values: 1% level -3.596616
5% level -2.933158
10% level -2.604867
*MacKinnon (1996) one-sided p-values.
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(APL,3)
Method: Least Squares
Date: 07/13/22 Time: 14:58
Sample (adjusted): 2009Q4 2020Q1
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(APL(-1),2) -1.656168 0.206098 -8.035817 0.0000
D(APL(-1),3) 0.650767 0.171279 3.799448 0.0005]
D(APL(-2),3) 0.638169 0.138920 4.593793 0.0000
D(APL(-3),3) 0.625572 0.097594 6.409967 0.0000
C -4590423. 4183570. -1.097250 0.2796)
R-squared 0.763530 Mean dependent var 0.000000
)Adjusted R-squared 0.737966 S.D. dependent var 51871286
S.E. of regression 26552525 Akaike info criterion 37.13849
Sum squared resid 2.61E+16 Schwarz criterion 37.34536
Log likelihood -774.9083 Hannan-Quinn criter. 37.21432
F-statistic 29.86706 Durbin-Watson stat 2.054738
Prob(F-statistic) 0.000000

Eviews 12 gl » e e YU Aalll slae) (et Hauaall
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Null Hypothesis: D(NSP3) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -2.852989 0.0053
Test critical values: 1% level -2.616203
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5% level -1.948140
10% level -1.612320

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

IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(NSP3,2)

Method: Least Squares

Date: 07/13/22 Time: 14:59

Sample (adjusted): 2008Q4 2020Q1
Included observations: 46 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(NSP3(-1)) -0.289593 0.101505 -2.852989 0.0065
R-squared 0.150681 Mean dependent var 0.038043
IAdjusted R-squared 0.150681 S.D. dependent var 0.709004
S.E. of regression 0.653408 Akaike info criterion 2.008269
Sum squared resid 19.21239 Schwarz criterion 2.048022
Log likelihood -45.19019 Hannan-Quinn criter. 2.023161
Durbin-Watson stat 1.776843

Eviews 12 z<l » e Alde YU sl slae) (e r Haadll
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Null Hypothesis: D(NAP4,2) has a unit root
Exogenous: Constant
Lag Length: 7 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.809238 0.0000
Test critical values: 1% level -3.615588
5% level -2.941145
10% level -2.609066
*MacKinnon (1996) one-sided p-values.
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(NAP4,3)
Method: Least Squares
Date: 07/13/22 Time: 15:01
Sample (adjusted): 2010Q4 2020Q1
Included observations: 38 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(NAP4(-1),2) -2.775563 0.477784 -5.809238 0.0000
D(NAP4(-1),3) 1.776246 0.432026 4.111438 0.0003
D(NAP4(-2),3) 1.775759 0.386076 4.599508 0.0001
D(NAP4(-3),3) 1.775272 0.333873 5.317208 0.0000
D(NAP4(-4),3) 0.681031 0.266759 2.552981 0.0162
D(NAP4(-5),3) 0.680952 0.226890 3.001241 0.0055
D(NAP4(-6),3) 0.678951 0.184992 3.670167 0.0010
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D(NAP4(-7),3) 0.676949 0.130773 5.176528 0.0000

C 0.017109 0.070695 0.242007 0.8105

R-squared 0.845830 Mean dependent var 0.000000

IAdjusted R-squared 0.803300 S.D. dependent var 0.974333

S.E. of regression 0.432125 Akaike info criterion 1.363190

Sum squared resid 5.415227 Schwarz criterion 1.751039

Log likelihood -16.90061 Hannan-Quinn criter. 1.501184

F-statistic 19.88798 Durbin-Watson stat 2.005428
Prob(F-statistic) 0.000000

Eviews 12 gl n e dlaie YU Baldl slae) (a1 sl
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Date: 07/13/22 Time: 16:23

Sample (adjusted): 2008Q4 2020Q1
Included observations: 46 after adjustments
Trend assumption: Linear deterministic trend
Series: NAP4 NSP3 APL

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* 0.328451 30.47204 29.79707 0.0345
At most 1 0.153437 11.15629 15.49471 0.2021
At most 2 0.073144 3.494045 3.841466 0.0616

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* 0.328451 22.31575 21.13162 0.0185
At most 1 0.153437 7.662243 14.26460 0.4141
At most 2 0.073144 3.494045 3.841466 0.0616

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
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VAR Lag Order Selection Criteria
Endogenous variables: NAP4 NSP3 APL
Exogenous variables: C

Date: 07/13/22 Time: 16:25

Sample: 2008Q1 2020Q4

Included observations: 44

Lag LogL LR FPE AIC SC HQ

0 -1177.121 NA 3.97e+19 53.64188 53.76353 53.68700
1 -935.2921 439.6898 1.01e+15 43.05873 43.54533 43.23918
2 -885.5370 83.67898* 1.59e+14* 41.20623* 42.05777* 41.52202*
3 -882.5814 4.567681 2.13e+14 41.48097 42.69747 41.93211
4 -876.5004 8.568682 2.51e+14 41.61366 43.19510 42.20013

* 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
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VAR Residual Serial Correlation LM Tests

Date: 07/13/22 Time: 16:26
Sample: 2008Q1 2020Q4
Included observations: 46

Null Hypothesis: no serial correlation at lag order h

Lags LM-Stat Prob
1 4.890428 0.8438
2 1.383496 0.9979

Probs from chi-square with 9 df.
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VAR Residual Heteroskedasticity Tests: No Cross Terms (only levels and squares)
Date: 07/13/22 Time: 16:28

Sample: 2008Q1 2020Q4

Included observations: 46

Joint test:
Chi-sq Df Prob.
134.3152 72 0.0000

Individual components:

Dependent R-squared F(12,33) Prob. Chi-sq(12) Prob.
resl*resl 0.448948 2.240452 0.0332 20.65159 0.0557
res2*res?2 0.730656 7.459990 0.0000 33.61017 0.0008
res3*res3 0.393429 1.783681 0.0931 18.09773 0.1128
res2*resl 0.686570 6.023897 0.0000 31.58223 0.0016
res3*resl 0.490991 2.652653 0.0132 22.58558 0.0315
res3*res?2 0.552390 3.393748 0.0026 25.40996 0.0130
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Inverse Roots of AR Characteristic Polynomial
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Gad Y (Ao sidll g jliiall aae) Jiay 5315 (NAP4) il yuriall sy Y (Al saal) 5 5 530
(0.05) o ST a5 (0.3224) e < s (P.value)
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I\VEC Granger Causality/Block Exogeneity Wald Tests
Date: 07/14/22 Time: 16:30

Sample: 2008Q1 2020Q4

Included observations: 45

Dependent variable: D(APL)

Excluded Chi-sq Df Prob.

D(NAP4) 0.835866 2 0.6584

D(NSP3) 2.861321 2 0.2392
All 2.892650 4 0.5759

Dependent variable: D(NAP4)

Excluded Chi-sq Df Prob.

D(APL) 2.263627 2 0.3224
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D(NSP3) 0.203982 2 0.9030

All 2.542716 4 0.6370

Dependent variable: D(NSP3)

Excluded Chi-sq Df Prob.

D(APL) 2.166305 2 0.3385

D(NAP4) 0.820266 2 0.6636
All 3.373165 4 0.4974

Eviews 12 b e alaic YU Zialll dae) o aadll
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Null Hypothesis: D(ALU,2) has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*

IAugmented Dickey-Fuller test statistic -12.71867 0.0000
Test critical values: 1% level -3.596616

5% level -2.933158

10% level -2.604867
*MacKinnon (1996) one-sided p-values.
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(ALU,3)
Method: Least Squares
Date: 07/13/22 Time: 16:40
Sample (adjusted): 2009Q4 2020Q1
Included observations: 42 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
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D(ALU(-1),2) -2.855631 0.224523 -12.71867 0.0000
D(ALU(-1),3) 1.860533 0.209542 8.879044 0.0000
D(ALU(-2),3) 1.865582 0.193549 9.638813 0.0000
D(ALU(-3),3) 1.870631 0.176254 10.61324 0.0000
C -85384152 85493180 -0.998725 0.3244
R-squared 0.876806 Mean dependent var 0.000000
IAdjusted R-squared 0.863488 S.D. dependent var 1.47E+09
S.E. of regression 5.44E+08 Akaike info criterion 43.17734
Sum squared resid 1.09E+19 Schwarz criterion 43.38420
Log likelihood -901.7241 Hannan-Quinn criter. 43.25316
F-statistic 65.83501 Durbin-Watson stat 2.065352
Prob(F-statistic) 0.000000
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Null Hypothesis: D(NSP5,2) has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
\IAugmented Dickey-Fuller test statistic -9.054048 0.0000
Test critical values: 1% level -3.596616
5% level -2.933158
10% level -2.604867
*MacKinnon (1996) one-sided p-values.
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(NSP5,3)
Method: Least Squares
Date: 07/13/22 Time: 16:42
Sample (adjusted): 2009Q4 2020Q1
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(NSP5(-1),2) -1.752192 0.193526 -9.054048 0.0000
D(NSP5(-1),3) 0.743015 0.163472 4.545199 0.0001
D(NSP5(-2),3) 0.740846 0.134783 5.496582 0.0000
D(NSP5(-3),3) 0.738677 0.098097 7.530092 0.0000
C -0.117968 0.140134 -0.841822 0.4053
R-squared 0.804788 Mean dependent var 0.000000
IAdjusted R-squared 0.783685 S.D. dependent var 1.939638
S.E. of regression 0.902120 Akaike info criterion 2.743206
Sum squared resid 30.11137 Schwarz criterion 2.950071
Log likelihood -52.60732 Hannan-Quinn criter. 2.819030
F-statistic 38.13450 Durbin-Watson stat 2.019925
Prob(F-statistic) 0.000000
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Null Hypothesis: D(NAP6,2) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -6.558057 0.0000
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(NAP6,3)
Method: Least Squares
Date: 07/13/22 Time: 16:44
Sample (adjusted): 2009Q1 2020Q1
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(NAP6(-1),2) -1.000094 0.152499 -6.558057 0.0000
C -0.016668 0.261740 -0.063682 0.9495
R-squared 0.500047 Mean dependent var 0.000000
\Adjusted R-squared 0.488420 S.D. dependent var 2.454703
S.E. of regression 1.755722  Akaike info criterion 4.007063
Sum squared resid 132.5500 Schwarz criterion 4.087360
Log likelihood -88.15893 Hannan-Quinn criter. 4.036997
F-statistic 43.00811 Durbin-Watson stat 2.000000
Prob(F-statistic) 0.000000

Eviews 12 gl n e dlaie YL Zald) slae) (a1 jradll
& ikl Jalsil U330 (2
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Date: 07/13/22 Time: 16:45

Sample (adjusted): 2008Q4 2020Q1
Included observations: 46 after adjustments
Trend assumption: Linear deterministic trend
Series: NAP6 ALU NSP5

Lags interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
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None * 0.341172 37.67259 29.79707 0.0051
Atmost 1 * 0.215387 18.47714 15.49471 0.0172
At most 2 * 0.147099 7.319168 3.841466 0.0068

Trace test indicates 3 cointegrating eqn(s) 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 0.341172 19.19545 21.13162 0.0913
At most 1 0.215387 11.15797 14.26460 0.1465
At most 2 * 0.147099 7.319168 3.841466 0.0068

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
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VAR Lag Order Selection Criteria
Endogenous variables: NAP6 ALU NSP5
Exogenous variables: C

Date: 07/13/22 Time: 16:47

Sample: 2008Q1 2020Q4

Included observations: 44

Lag LogL LR FPE AIC SC HQ
0 -1351.347 NA 1.09e+23 61.56123 61.68288 61.60635
1 -1139.999 384.2689 1.11e+19 52.36360 52.85020 52.54405
2 -1090.587 83.10224* 1.78e+18* 50.52668* 51.37823* 50.84248*
3 -1088.186 3.710796 2.44e+18 50.82663 52.04313 51.27777
4 -1085.434 3.878377 3.34e+18 51.11062 52.69206 51.69709

* 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
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VAR Residual Serial Correlation LM Tests
Null Hypothesis: no serial correlation at lag

Date: 07/13/22 Time: 16:49
Sample: 2008Q1 2020Q4
Included observations: 46

Lags LM-Stat Prob
1 2.172334 0.9884
2 0.439343 1.0000

Probs from chi-square with 9 df.
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Date: 07/13/22 Time: 16:50
Sample: 2008Q1 2020Q4
Included observations: 46

VAR Residual Heteroskedasticity Tests: No Cross Terms (only levels and squares)

Joint test:
Chi-sq Df Prob.
95.40723 72 0.0339
Individual components:
Dependent R-squared F(12,33) Prob. Chi-sq(12) Prob.
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resl*resl 0.156830 0.511503 0.8921 7.214199 0.8431
res2*res2 0.774550 9.447815 0.0000 35.62929 0.0004
res3*res3 0.177011 0.591478 0.8331 8.142507 0.7739
res2*resl 0.111394 0.344737 0.9735 5.124146 0.9537
res3*resl 0.207387 0.719538 0.7221 9.539819 0.6563
res3*res2 0.495190 2.697595 0.0119 2277874 0.0297
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Inverse Roots of AR Characteristic Polynomial
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VAR Granger Causality/Block Exogeneity Wald Tests
Date: 07/13/22 Time: 16:53

Sample: 2008Q1 2020Q4

Included observations: 46

Dependent variable: NAP6

Excluded Chi-sq Df Prob.
ALU 1.949569 2 0.3773
NSP5 5.966721 2 0.0506

All 6.117684 4 0.1905

Dependent variable: ALU

Excluded Chi-sq Df Prob.
NAP6 0.570708 2 0.7517
NSP5 0.075283 2 0.9631

All 12.53693 4 0.0138

Dependent variable: NSP5

Excluded Chi-sq Df Prob.
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NAPG 0.643648 2 0.7248
ALU 1.131293 2 0.5680
All 1.347552 4 0.8533
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Null Hypothesis: D(ORL) has a unit root
Exogenous: None
Lag Length: 4 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -2.511054 0.0133
Test critical values: 1% level -2.621185
5% level -1.948886
10% level -1.611932
*MacKinnon (1996) one-sided p-values.
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(ORL,2)
Method: Least Squares
Date: 07/13/22 Time: 16:58
Sample (adjusted): 2009Q4 2020Q1
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(ORL(-1)) -0.483476 0.192539 -2.511054 0.0165]
D(ORL(-1),2) 0.241738 0.149306 1.619076 0.1139
D(ORL(-2),2) 0.241735 0.149305 1.619070 0.1139
D(ORL(-3),2) 0.241735 0.149305 1.619070 0.1139
D(ORL(-4),2) -0.418542 0.149305 -2.803267 0.0080
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R-squared 0.518094 Mean dependent var -108928.6
IAdjusted R-squared 0.465996 S.D. dependent var 1.02E+09
S.E. of regression 7.45E+08 Akaike info criterion 43.80674
Sum squared resid 2.05E+19 Schwarz criterion 44.01360
Log likelihood -914.9415 Hannan-Quinn criter. 43.88256
Durbin-Watson stat 1.857354
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Null Hypothesis: D(NSP7,2) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -6.561252 0.0000
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(NSP7,3)
Method: Least Squares
Date: 07/13/22 Time: 17:00
Sample (adjusted): 2009Q1 2020Q1
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(NSP7(-1),2) -1.000581 0.152499 -6.561252 0.0000
C -0.022235 0.140597 -0.158148 0.8751
R-squared 0.500291 Mean dependent var 0.000000
)Adjusted R-squared 0.488670 S.D. dependent var 1.318574
S.E. of regression 0.942877 Akaike info criterion 2.763666
Sum squared resid 38.22776 Schwarz criterion 2.843962
Log likelihood -60.18247 Hannan-Quinn criter. 2.793599
F-statistic 43.05002 Durbin-Watson stat 2.000001
Prob(F-statistic) 0.000000
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Null Hypothesis: D(NAP8,2) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -6.579045 0.0000
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
IAugmented Dickey-Fuller Test Equation
Dependent Variable: D(NAPS8,3)
Method: Least Squares
Date: 07/13/22 Time: 17:01
Sample (adjusted): 2009Q1 2020Q1
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(NAP8(-1),2) -1.003289 0.152498 -6.579045 0.0000
C -0.050164 0.133163 -0.376715 0.7082
R-squared 0.501645 Mean dependent var 0.000000
IAdjusted R-squared 0.490055 S.D. dependent var 1.248863
S.E. of regression 0.891818 Akaike info criterion 2.652318
Sum squared resid 34.19963 Schwarz criterion 2.732614
Log likelihood -57.67716 Hannan-Quinn criter. 2.682252
F-statistic 43.28383 Durbin-Watson stat 2.000022
Prob(F-statistic) 0.000000
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Date: 07/13/22 Time: 17:03

Sample (adjusted): 2008Q4 2020Q1
Included observations: 46 after adjustments
Trend assumption: Linear deterministic trend
Series: NAP8 NSP7 ORL

Lags interval (in first differences): 1to 1
Unrestricted Cointegration Rank Test (Trace)
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Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.342908 40.43223 29.79707 0.0021
At most 1 * 0.280281 21.11539 15.49471 0.0064
0.0
At most 2 * 0.122023 5.986228 3.841466 144
Trace test indicates 3 cointegrating eqn(s) 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 0.342908 19.31683 21.13162 0.0880
At most 1 * 0.280281 15.12917 14.26460 0.0364
At most 2 * 0.122023 5.986228 3.841466 0.0144
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
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VAR Lag Order Selection Criteria
Endogenous variables: NAP8 NSP7 ORL
Exogenous variables: C

Date: 07/13/22 Time: 17:04

Sample: 2008Q1 2020Q4

Included observations: 44

Lag LogL LR FPE AIC SC HQ
0 -1273.920 NA 3.23e+21 58.04182 58.16347 58.08693
1 -1119.993 279.8676 4.46e+18 51.45422 51.94081 51.63467
2 -1047.606 121.7422* 2.52e+17* 48.57298* 49.42452* 48.88877*
3 -1045.953 2.554689 3.57e+17 48.90693 50.12343 49.35807
4 -1044.067 2.656548 5.09e+17 49.23033 50.81177 49.81680

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
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AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion
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VAR Residual Serial Correlation LM Tests

Null Hypothesis: no serial correlation at lag order h
Date: 07/13/22 Time: 17:07

Sample: 2008Q1 2020Q4

Included observations: 46

Lags LM-Stat Prob
1 2.647852 0.9766
2 1.899160 0.9930

Probs from chi-square with 9 df.
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2 5(0.0021) Jlrias & yeda (Povalue) ad o)) aadl (49) Jsaall DA (e
Okl Gulad Gl aae A (e (il 23 gaill gl e Ja Laa (0.05) oo S8

A et i pae L) (49) Jsoa

VAR Residual Heteroskedasticity Tests: No Cross Terms (only levels and squares)
Date: 07/13/22 Time: 17:07

Sample: 2008Q1 2020Q4
Included observations: 46

Joint test:
Chi-sq Df Prob.
111.1173 72 0.0021

Individual components:
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Dependent R-squared F(12,33) Prob. Chi-sq(12) Prob.
resl*resl 0.308520 1.226977 0.3068 14.19192 0.2886
res2*res2 0.253436 0.933544 0.5267 11.65808 0.4735
res3*res3 0.874970 19.24476 0.0000 40.24863 0.0001
res2*resl 0.312647 1.250857 0.2925 14.38178 0.2770
res3*resl 0.487438 2.615202 0.0143 22.42214 0.0331
res3*res?2 0.427735 2.055466 0.0505 19.67581 0.0735
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Inverse Roots of AR Characteristic Polynomial
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Aaid )Y c(:da_..ujw\ @J\_&A\ J.A_c) Ha Lﬁu\) (NAP8) @Lﬁ\ il cn Y (:\_'\.'SAS\
(0.05) o= ST 2 5(0.04090) e & yeds (P.value)
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\VEC Granger Causality/Block Exogeneity Wald Tests
Date: 07/13/22 Time: 17:10

Sample: 2008Q1 2020Q4

Included observations: 45

Dependent variable: D(NAP8)

Excluded Chi-sq df Prob.
D(NSP7) 0.658293 2 0.7195
D(ORL) 1.787867 2 0.4090

All 2.086239 4 0.7199

Dependent variable: D(NSP7)

Excluded Chi-sq df Prob.
D(NAPS) 0.278155 2 0.8702
D(ORL) 0.226410 2 0.8930
All 0.442055 4 0.9789
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Dependent variable: D(ORL)
Excluded Chi-sq df Prob.
D(NAPS) 0.103890 2 0.9494
D(NSP7) 0.357384 2 0.8364
All 0.952772 4 0.9169
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Abstract

The research attempted to examine the relationship between the
independent variables represented by the loans provided by the Agricultural
Bank / Babylon branch, such as loans (small farmers, livestock, agricultural
mechanization, orchards), and the dependent variables represented by (the
number of small and medium enterprises), and the research problem is
summarized in the following main question (Is there a role for the Agricultural
Bank - the Babylon branch in supporting small and medium enterprises),
bearing in mind that the hypothesis was (that the Agricultural Bank - the
Babylon branch has a positive role in supporting small and medium enterprises

in the province).

The research found that there is a direct relationship between small
farmers' loans with the number of funded small and medium projects, and a
completely opposite relationship between loans (livestock, agricultural
mechanization, orchard establishment) and the preparation of their projects,
which negatively affected the productivity of the agricultural sector in Babil
Governorate due to the presence of structural imbalances in the economy. Or
problems related to water or imports that affect the province and the incomplete
agricultural infrastructure, and the following conclusion was reached (the
existence of a structural imbalance in the sectors contributing to the agricultural
output of the province of Babil, and this feature can be generalized to the
agricultural sector in Irag in general) and the most important recommendations
were to address that It is (linking the credit provided to the agricultural sector to
the productivity of that sector).
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