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ABSTRACT

THE IMPACT OF THE BANKING SECTOR ON ECONOMIC GROWTH IN IRAQ
FROM 2004 TO 2020

The well-developed banking sector greatly affects the economic growth of any country
& the importance of the banking sector comes through the important services it
provides to the economy through the processes of mobilizing domestic savings in the
form of deposits with banks, giving credits, monitoring operations, risk transfer and
facilitating financial operations within the economy. This study aimed to measure the
impact of the banking sector on economic growth in Iraq for the period 2004-2020 for
semi-annual data, depending on the Central Bank of Irag. By using the Autoregressive
Distributed Lag model (ARDL) method, this study concluded that the Iraqi banking
sector was underdeveloped during the study period and was unable to play an
effective role in encouraging economic growth in the country. Thus, targeted policies
must be taken that seek to activate the role of the banking sector in the overall
economic development process in Iraq. The study concluded with giving proposals,
including: Policies that aim to activate the role of the banking sector in the process of
economic development in Iraq must be taken and the need to adopt macroeconomic
policies to determine the relationship between the banking sector and economic
growth because it has developmental implications for all economic sectors within the
Iragi economy and encouraging the policy of banking proliferation in order to increase
the likelihood of being able and reaching new customers with the followers of a savings

policy that is compatible with the characteristics of the Iragi economy.

Key words: banking sector, analysis of economic growth indicators in Iraqg, central
bank loans, broad money supply, monetary multiplier
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2004'TEN 2020'YE KADAR IRAK'TA BANKACILIK SEKTORUNUN EKONOMIK
BUYUMEYE ETKISIi

Geligmis bankacilik sektoru, herhangi bir Glkenin ekonomik blyumesini buyuk olgude
etkilemektedir ve bankacilik sektorUnin onemi, ekonomideki operasyonlar, risk
transferi ve finansal operasyonlarin kolaylastirilmasi yoluyla yurtigi tasarruflari
bankalarda mevduat seklinde seferber etme, kredi verme, izleme surecleriyle
ekonomiye sagladigi onemli hizmetlerden kaynaklanmaktadir. Bu c¢alisma, Irak
Merkez Bankasi'na bagl olarak, bankacilik sektorinin 2004-2020 dénemi icin
Irak'taki ekonomik buyume Uzerindeki etkisini alti aylik verilerle Olgmeyi
amaclamaktadir. Otoregresif Dagitilmis Gecikme modeli (ARDL) yontemini kullanan
bu galisma, Irak bankacilik sektérinin ¢aligma suresi boyunca az gelismis oldugu ve
ulkede ekonomik buyumeyi tesvik etmede etkili bir rol oynayamadigi sonucuna
varmigtir. Bu nedenle, Irak'taki genel ekonomik kalkinma surecinde bankacilik
sektorinin rolint harekete gecirmeyi amaclayan hedefli politikalar izlenmelidir.
Calisma, asagidakiler de dahil olmak Uzere 6nerilerde bulunmakla sonuglanmigtir;

Irak'ta ekonomik kalkinma surecinde bankacilik sektorunun rolunu harekete gecirmeyi
amaclayan politikalar alinmalidir ve Bankacilik sektorlu ile ekonomik buyume
arasindaki iligkiyi belirlemek i¢cin makroekonomik politikalarin benimsenmesi gerekir,
cunku Irak ekonomisindeki tum ekonomik sektorler icin gelisimsel etkileri vardir, ayrica
Irak ekonomisinin 6zelliklerine uygun bir tasarruf politikasinin takip edilmesi ile yeni
musterilere ulasma olasiligini artirmak i¢in bankalarin yayginlasma politikasinin tesvik

edilmesi.

Anahtar kelimeler: bankacilik sektoru, Irak'ta ekonomik buyume godstergelerinin

analizi, merkez bankasi kredileri, genis para arzi, parasal ¢arpan..
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sale) Cany Al oda g ¢ pigaill 8 Baagll yia dga o el g Sl Alls Ll dgia )
(N BN 5V Bl sl JSS el (C) zasedll JLEsY) s jpadill dlee

LD ) glaall Ayl o3 peniadi g Al Al

‘bz gaill yaass ]

k
Ay, =a+(p—1y,1+ ij Ay, 1+ E;
j=1

sl .2
Hyip =

Hi:p<1
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DY Al ) e AN 5 ghaal) 6 Gl Uy je LS ¢(ADFy, JS& O aly JLoa¥l e 8 4d) Eua
Critical value s sl dedll ae dpuisdl 4adll 45 )la o ol 2y | il Sn LA
Ay & (Ho pasll daia 8 (b ) 2iad B3le) Leana 53 Gaw Al MacKinnon 4 sl (ADFy, M
Ailas ) Lalil (e jiiuse =3 5alll o) e Jy
S Al dgea il s (p = 1) ok We(0=a) : of e Jsi Al el Gl sl -3
- A Al (p = 1) o We (070) tle gl
H,: (O(, p) = (0: 1)
Hi:(a,p) = (a,1)
Uy pd 1 ¢ A gl Leiay Lei s ((ADFyy ) Vsd oSl JUERYI JA (e s 138
Oe BN Als ) L)) i el Geall Alls Wl A0 5 gladdl LY Jgath Cogu ¢ adall (m dll

Uaall aall sxgadall a5 5l La) JMA ey a5 (Hyrp = 1) aadl g dll sl 3 5haall 4
b zasall 38y Ao ASle bl of Ao Ja ed dlilian) Lalil) (e dua g peH 0S5 Lodind
D)y it ddee sale) oy @l g ¢ ASLa e Auie 1) Judbadl cilily o Je Jay ails u&e Wl
L li g il drsay s b g3 saill Ty i)

Al @ gladl) Als pall o3 Cpeacati o 2AIEN Al

A zigaill pasi g

k
Ay, =(p—Dyeq1+ pjAy; 1+ E;
j=1
Jaaf 2
Hy:p=1
Hi:p<1

A Al dad 5 jlaa ADFtp LAY JBA e ¢ odle) Leall (3 okml o8 ) ALl &l sladl) &
MacKinnon J 4 s«sll (ADF, H Critical value 3 sxa)) dedl) ae (Aaiaall) lelusial
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Ay Se 5@ g saill G5 dplan V) Lalil) (e 43Sla cilibyd) (6 axel) (o @l (b Al &
Aia 3l Judladl sas 6l j3a (e 5145 Y3 sNoN stationary 4sSle e bl o) e Ja 4ilé
L3l oot Caliday s oMo Al Jal yall paes (Gaadad sale) camy Allall oda g | Al jall ol il
el s Anadioal) dyie 3 Judlad) Gl 3 el Al ) Jsa sl o (S8 Sin (35 8 drpay
aaad g ¥ JAT Ly gy deoll Ll ey (d) Aol (e AlalSie i) o J sl (S
Akaike Information _lial aladiul A Ge iy () el e shlall Bl cladll

. Criterion

Cointegration Test ¢ adal) Jalsill jL5di: 2,2.3

gsall sl A jlaady) zigadl) duag 1

(ARDL) (Autoregressive distributed lag model)

AoV 8 Ldlaind 5l & il JalSall Aalinll Aadaill bl g (ARDL) zdsail iny
Aakaliiall @l ysriall JUAaY 48yl 23 saV1 138 aady 3 ¢ Al il jall 8wl 5 JSE 5 aY)
Pesaran ) Ji (e zasa¥) 18 Gaka 3) ¢ 735V (8 Aliise ol jpaiaS ((Lia ) ddlaial ) i)
Khalil and ) .2001 e 3 o5 305 (Pesaran) Js (e o nski &35 (and Shin 1999
( Dombrecht ,2011 : 2

o AlalSia 3 iV 3 A jall ol priall 585 () Ja iy Y 43 (ARDL) z2saiY) &l jaas (e
Aol (e ALalSie ol ppiall S 1) Allariad ¢Sy 41 31 ¢ JalS A 0 a5 Lgnad A5 )
G e ALalSia L (sl 1(1) 2n)5 Aol e AalSia ) (5 sinsall A ALalSia il g 1(0) L
le (ARDL) zasei¥) (5585 Julls e ¥ G (A5 s simsal) (3 (sf LS (e i 5 ¢ IV
(Budha, 2012 : 3 ). omila sal & yiiall JalSill g DA

Ll Y e LA (50 351 (Y 8 9858 5 A0 el A 23 g1 13wy IS
Ohagdi 5 i) |, 5 ppoall Cilipall 8 a3 sai¥) 138 aadinsy Lia 5 cpbiil) il axe A1 g 1A
(186: 2013,

el 3 gail (385 Jashall 5 aalll Ja3U Liobeal Sl a3y (ARDL) z25e3¥) ol J sl (S
a5 (UECM) & »aisy 53l (Unrestricted Error Correction Model) xial e Uaall
Bound Tast ) asadl JLis) zeie Ghy Gl paiall (g lad oVl Alysha 483e 25 lal
Ji (e Aediall Aalall A saall il e F- Stat lis) dad 4l &b e 5 (Approach
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da jall dadll e aall e €I sl F — Stat 4ed <l 13 ¢« (2005) 2 Narayan
JalSS 483e 3 ga 5 ) (H1: b#0) dbhad) dpca jdll J 585 ( HO: b=0) pandl dnia ji () oy Ligh
OS5 Aagiilld Laall g Llal) 3 sanll G @ dpudiaal) Al i€ 13 Wl ¢ <l piall (s Ja¥) AL sk
Alimi, 2014 ) Ja¥) il sk 48Me 3 ga g ade Lirg 1agh o) 2all (e J81 il 13V Ll ¢ Al e
(: 107

t YL (ARDL) zdseil il dagiall <l ghadll juaial Koy

LeLalS Ay g (o sSaall A Eiuy) As 50 3as g Agie 31 JusDlaall 3 ) i ol Hlaad ;- gY1 5 ghadl
(ADF) gassall g8 Sl as gl jia loial Jlasinly

o5 (VAR) aall jie  SIAN 5laasV o3 sail Jlariady i) eUay¥) <l 3io apaas - 43500 5 ghadl)
OIS G Lleas (SC) Jolsé 5 (AIC) <Y julaall e B8 Joad ) elaV) 300 A
Gl aa Jlastial Sy e Aall aaa 5 45 51 SUL ClS Y J 68y Ol Jbe O O (2 L(HQ)
(39: 2010, ¢sid 5 A k). sUail) <l il

da¥) gl o jife eSS Ale a5y HUia) da) e (ARDL) zdsasl paii ;- AGNAY 3 gladl)
( Narayan, 2004:11) Bound Tast 25l jlad) Jleainly

D5 A (e de sana (b 0o 72 sai dpapdliill LAl 1 dayl ) 3 gladl)
(Breusch-Godfrey ) JLial &b e (S als )Y calS jlaal

(LM Test) Garb oo gisai¥) (A gl Dl pxe 1S5 Ge ISH sl

13434) (CUSUM , CUSUM Squares) J-is) gisb oo g3 sV AlSell 4 ) jiiul jlaal
(49 :2012, o

(ARDL) zsail Jlaaiaaly dusd jall ol i gail) cinagi : 3.3

. gl &l pte cinagi ; 1.3.3

W dlasiaal cangy ) ol 3 gl Lgle iy i) Al 5 4 jpdil) ol ppaiall apaa (e 4aldati L DA
O Al el g ¢ g3 aand 8 Aala®Y) Ay Hhaill (§ghaie o alaie V) i Ala yall sda b 4ie
: A_ALJ\ QYJML&S}Q‘M\ Y e )g.\’.ﬁ\ w;uﬁj . C.J}A.IM d;\:fx_mb‘aﬁ‘}l\ g_w\).w.d\
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Adinall il g5 ¢ (YY) el T laialal ey dll Jao o siag dic jueall o) saill 1
¢ A Al ol piall Gmmy DA (e o jpasd aly (53

(X)) el Tolaia) al ja s sl Caeliaall 2

(X2 ) ol sl 28l ym e 3

. (X3) ol g Sl iy a5 5 4

Gl e akie YU (2020 - 2004) saall dia 3 Aladid 4 i Caeal cilily dl jall cudae N
Bl g 38 el il Jd (e s )

) A gall) @il adle : 2.3.3

DA WY B adle 1 Y )

amsall Sl (S Jladly @l s Eviews. 10 geebi s Jleastinly Al jall &l e 4 )l il jlddl o

L.;jzasgg\(iusuﬁb)zm'" ﬁf_e\(lt&.u)zm'" ) yartial \O\daié)ud;\&o(ADF)
@m‘&b}d\&hﬁ\w)@ﬁﬁndﬁ\w3$&M\@J%M@Bh)ﬂ)h;&

Baall Al yall <l puaiall i 1 JuSlall 4y 51 5EY o gall Jlsd S0 Jldl) il (edle 13 s
(2020-2004)

Al ADF &dgaal) dal) | 4 gesnal) dasdl) idal)

%5 A sina (5 ginse dic ADF
Ne b fiue -3.562882 -3.944485 | JAa (e 3 Al uual b gia
JsY @Al sl
Y
de  Bilwe -3.557759 -4.134913 il s Laal)
6 siaall X1
Ne b i -2.960411 -4.527511 ol g1l 283N 2 e
JaY A X2
de 5 yiiea -2.986225 -3.367523 ISl i g A
& siaall X3

. Eviews 10 gebin e dieYu caldl deae (a1 ydadll

)l e ol paxiall i 31 Sl () s sl Sl S i) aladinls (3 ) Jsaall (pe g
Aalaie oS da py (axi Y (X2 sl ) a8l (aje ¢ Y sl JRal e 2 Al sl Lo si)
A (e AalSie Ll ) a3l ¥ L JaW) Al AT Lels L5 (g il
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da ) et Lglh (X3 S el clid) (g i ¢ XTsaiil) Caelizas) ol jpaiall Aol Lale (V)
(6 siall (8 Asata 4 S
(ARDL) gsall stadd A1 jlaady) aladiuly du) yall 73 gadl i ; Ll

c-ua-iyd ‘f\ﬂ\ J\JAJ\}[‘ CJJA.\\ Jgdsq (;“ 2\...»\)35\ d;a &_\\J:\a_"\.d\ 4:1‘)\_)53“\ J\.ﬁ\;\ Az A_AJY‘ Bj.iaij\
) e Ulan 23 5 ol Alee ol 3ngs Gyall 8 (53mBY) sl 13 ARDL § 554
; Jsaall dai gl

(2020-2004) 52all d) jall 3 S (ARDL) i il (mdle 14 J53a

Dependent Variable: DY
Method: ARDL
Date: 03/20/21 Time: 14:58
Sample (adjusted): 2006S2 2020S2
Included observations: 29 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): X1 DX2 X3
Fixed regressors: C
Number of models evalulated: 500
Selected Model: ARDL(4, 3, 2, 3)

Coefficien

Variable t Std. Error t-Statistic Prob.*
DY(-1) 0.549167 0.224055 2.451033 0.0292
DY(-2)-0.392278 0.237776 -1.649780 0.1229
DY(-3) 0.266325 0.208965 1.274498 0.2248
DY(-4)-0.542882 0.209840 -2.587121 0.0226
X1-1.268225 1.784540 -0.710674 0.4898
X1(-1)-1.306000 2.446163 -0.533898 0.6024
X1(-2)-1.778469 2.494855 -0.712855 0.4885
X1(-3) 2.108846 1.491316 1.414084 0.1808
DX2-2.04E-08 1.96E-08 -1.039989 0.3173
DX2(-1) 2.32E-10 1.50E-08 0.015448 0.9879
DX2(-2) 2.08E-08 1.59E-08 1.306602 0.2140
X3-5.36E-07 5.73E-07 -0.935343 0.3667
X3(-1) 1.52E-06 1.03E-06 1.470539 0.1652
X3(-2) 3.64E-07 1.20E-06 0.304244 0.7658
X3(-3)-1.47E-06 6.93E-07 -2.113995 0.0544
C 3.479963 1.487423 2.339592 0.0359
R-squared 0.843139 Mean dependent var 0.136638

Adjusted R-
squared 0.662146 S.D. dependent var 0.526040
S.E. of regression 0.305762 Akaike info criterion 0.769080
Sum squared resid 1.215372 Schwarz criterion 1.523450
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Log likelihood 4.848346 Hannan-Quinn criter. 1.005339
F-statistic 4.658410 Durbin-Watson stat 1.948052
Prob(F-statistic) 0.004093

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

. Eviews 10 gt e slie YU ¢nldl dae (o ; Hauadll

3500 Ay a5 50800 S 3 ARD L3 seil il il seaa g3 (53l) 3o (4) Jsaad) (ge JaaDly
@l _aial o) ) Adjusted R-squared (0.66) 4« <uilS 5 (R-squared =0.84) il
5 sina 3 5a3¥) S ¢l riall b <l sl (ya %66 o puii yiall 3 gai¥) & ARl Aliiuael
Prob F- idldal &3 %5 (5 sise die 4y sina a5 (4.658410) S Lpninall F dad i€ 3
Jiai 5 (HO: b=0) paal) dpia 8 (b 13 (g} (5 sia 31l 73 51 ) ) ( Statistic=0.004093)
L (H1: b#0 ) i) Gy 3l

il sUa) el b Laal ¢ s

elap¥) ol apaal VgV il il ] asia 65 aas
Akaike Information Criteria (top 20 models)
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A z3sal A (8 AIC eUay¥1 555 el L g 4d oDlel (1) JSal JDA (e dua
ARDL(4,3, 2, 3)

. agaad) JLEA] 1 Ll

Gaob e JaV Al sk 4 ) S ABe S sa g (g) &l e JalSTABDe 25a L) o Leali Al 5 5hadl)
s A sl s (Bounds Test) 2saall jlial

Gl & galaB¥) saill Huidll 23503 ( Bounds Test) 2sall jlal :5 Jsaa

ARDL Long Run Form and Bounds Test
Dependent Variable: D(DY)

Selected Model: ARDL(4, 3, 2, 3)

Case 2: Restricted Constant and No Trend
Date: 03/20/21 Time: 15:06
Sample: 2004S1 2020S2
Included observations: 29

Conditional Error Correction Regression

Coefficie
Variable nt Std. Error t-Statistic Prob.
C3.479963 1.487423 2.339592 0.0359
DY(-1)*1.119668 0.269189 -4.159409 0.0011
X1(-1) 2.243849 0.936466 -2.396082 0.0323
DX2(-1) 6.27E-10 2.62E-08 0.023937 0.9813
-1.22E-
X3(-1) 07 1.41E-07 -0.865387 0.4025
D(DY(-1)) 0.668835 0.237929 2.811076 0.0147
D(DY(-2)) 0.276557 0.228838 1.208528 0.2484
D(DY(-3)) 0.542882 0.209840 2.587121 0.0226
D(X1) 1.268225 1.784540-0.710674 0.4898
D(X1(-1)) 0.330377 1.424752 -0.231884 0.8202
D(X1(-2)) 2.108846 1.491316 -1.414084 0.1808
-2.04E-

D(DX2) 08 1.96E-08-1.039989 0.3173
-2.08E-

D(DX2(-1)) 08 1.59E-08-1.306602 0.2140
-5.36E-

D(X3) 07 5.73E-07 -0.935343 0.3667
D(X3(-1)) 1.10E-06 6.16E-07 1.789539 0.0968
D(X3(-2)) 1.47E-06 6.93E-07 2.113995 0.0544
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* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Coefficie
Variable nt Std. Error t-Statistic Prob.
X12.004030 0.766822 -2.613422 0.0215
DX2 5.60E-10 2.34E-08 0.023898 0.9813
-1.09E-
X3 07 1.22E-07 -0.889344 0.3900
C3.108031 1.194851 2.601187 0.0220

EC = DY - (-2.0040*X1 + 0.0000*DX2 -0.0000*X3 + 3.1080 )

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic ~ Value Signif. 1(0) (1)
Asymptoti
c: n=1000
4.08089
F-statistic 2 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Finite
Sample:
Actual Sample Size 29 n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816
Finite
Sample:
n=30
10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966

. Eviews 10 @b e die Vi caldl deae (a1 ydeadll

ddaqll (F-statistics) dad o) sl aia g 3 gaall LA il s g (53 o3le) (5) Jsaadl (e
Aol gl dagdll (e JB) 5 (2.37) ALl (s jraall A aall daill) e ST a5 (4.080892) <ils
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A b (b i Ja¥) AL gl 4 ) 51 ABe 2 ) 8 e 5 %10 4 sine (s sise ie (3.2) (alaall
Auza Al a5 Al pall ol i) G JaW) Ay sha 40 )) 68 AB0e S a5 pae ot ) dgednll
LA Al pall @l il G Ja¥) A sk 450 65 A8De 2 s 5 of AL

. Auadinl) @ LAY ol jal | Luad

z35a¥) B3 ga (e Sl jaail) Ja¥) 5 Jyshall Ja¥) 3 A8l 73 sl Cilalra il Al ya 22y
D S Ll 3 i) sl ol SLEAY) o) ya) o Al ) b sl

ST LA PR I E

Breusch-Pagan-Godfrey JWial (6 J s

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.604357 Prob. F(15,13) 0.8255
Prob. Chi-
Obs*R-squared 11.91439 Square(15) 0.6855
Scaled explained Prob. Chi-
SS 4.051702 Square(15) 0.9976

Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 03/20/21 Time: 15:10
Sample: 2006S2 2020S2
Included observations: 29

Coefficie

Variable nt Std. Error t-Statistic Prob.
C0.167792 0.429990 0.390223 0.7027
DY(-1) 0.080392 0.064771 -1.241172 0.2365
DY(-2) 0.111012 0.068737 1.615016 0.1303
DY(-3) 0.061262 0.060408 -1.014138 0.3290
DY(-4) 0.070002 0.060661 1.153983 0.2693
X10.093525 0.515882 0.181292 0.8589
X1(-1) 0.153775 0.707147 -0.217459 0.8312
X1(-2) 0.431847 0.721223 0.598771 0.5596
X1(-3) 0.397322 0.431116 -0.921614 0.3735

DX2-1.09E-09 5.66E-09 -0.191653 0.8510



DX2(-1) 1.90E-09 4.34E-09 0.437325 0.6691

DX2(-2)-3.46E-09 4.60E-09 -0.752611 0.4651

X3-1.25E-07 1.66E-07 -0.754051 0.4643

X3(-1) 5.89E-08 2.98E-07 0.197671 0.8464

X3(-2) 1.18E-07 3.46E-07 0.341686 0.7380

X3(-3)-8.82E-08 2.00E-07 -0.440064 0.6671

R-squared 0.410841 Mean dependent var 0.041909
Adjusted R- -

squared 0.268958 S.D. dependent var 0.078466

S.E. of regression 0.088391 Akaike info criterion -1.712995

Sum squared

resid 0.101568  Schwarz criterion -0.958625

Log likelihood 40.83843Hannan-Quinn criter. -1.476736

F-statistic 0.604357 Durbin-Watson stat 2.374627

Prob(F-statistic) 0.825537
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. Eviews 10 gt e slie YU ¢nld) dae (o ; Hauadll

Gasal OF il Gt axe ASEe e SaY zieaY) Gl (6) dsaall JBA e By
>SI a5 Prob. F =0.8255 ) 5 csilaie elhaa¥) il of (51 & sina e oilS Liayl dilasy)
. 0.05 o

P KPR R EY

A

Breusch-Godfrey Serial Correlation LM Test Jlial :7 Jsaa

Breusch-Godfrey Serial Correlation LM Test:

F-statistic  0.714025 Prob. F(2,11)
Obs*R-squared 3.332255 Prob. Chi-Square(2)

0.5110
0.1890

Test Equation:
Dependent Variable: RESID

Method: ARDL
Date: 03/20/21 Time: 15:10
Sample: 2006S2 2020S2
Included observations: 29

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic

Prob.




DY(-1) -0.091040 0.329428 -0.276357 0.7874

DY(-2) 0.201986 0.341693 0.591133 0.5664

DY(-3) -0.135355 0.258519 -0.523579 0.6110

DY(-4) 0.026412 0.222394 0.118764 0.9076

X1 -0.840687 1.972147 -0.426280 0.6781

X1(-1) 0.807008 2.591644 0.311388 0.7613

X1(-2) -0.615933 2.701247 -0.228018 0.8238

X1(-3) 0.206121 1.603174 0.128570 0.9000

DX2 9.28E-10 2.03E-08 0.045764 0.9643

DX2(-1) -1.83E-09 1.55E-08 -0.118621 0.9077

DX2(-2) 3.30E-09 1.71E-08 0.193018 0.8505

X3 3.18E-08 5.89E-07 0.053963 0.9579

X3(-1) -4.33E-08 1.11E-06 -0.038987 0.9696

X3(-2) 1.61E-07 1.43E-06 0.112460 0.9125

X3(-3) -2.01E-07 8.42E-07 -0.238448 0.8159

C 0.704973 1.631645 0.432063 0.6740

RESID(-1) 0.100104 0.430950 0.232287 0.8206

RESID(-2) -0.447475 0.376828 -1.187480 0.2600

R-squared 0.114905 Mean dependent var -2.71E-16
Adjusted R-

squared -1.252968 S.D. dependent var 0.208341
S.E. of

regression 0.312718 Akaike info criterion 0.784950
Sum squared

resid 1.075719 Schwarz criterion 1.633616

Log likelihood 6.618226 Hannan-Quinn criter. 1.050742

F-statistic  0.084003 Durbin-Watson stat 1.726827
Prob(F-

statistic) 0.999994

Qi Ji ) (I Ll ¥ AlSie e Al Haiall 3 saiV1 o) o3l (7 ) Jsaall e Jaady
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. bl ao il SR

bl o35l Jarque — Bera Wil 12 oania s an

8
Series: Residuals
7 Sample 2006S2 2020S2
6 Observations 29
5 | Mean -4.79e-17
Median 0.053866
4 | Maximum 0.465290
Minimum -0.986448
3 Std. Dev. 0.367376
Skewness -1.050938
2 Kurtosis 3.508744
1 Jarque-Bera  5.651013
0 X Probability 0.059279
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4

. Eviews 10 gebin e die Vi caldl dae (a1 dadll

¢ %5 = »S1(10.059279 ) dibas) dadll o iy Jarque — Bera Uil JA (s
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M7

2014

T

‘ T
M1 M7

2015

M1 M7

T T T T

M1 M7 M1 M7 M1 M7 M1 M7

2016 2017 2018 2019 2020
— CUSUM . 5% Significance

. Eviews 10 gebin e die Vi caldl dae (a1 dadll

e du 138 5 %5 A sina (5 glue e A all sl 2 gas Al Bl WSH A & ganall o) Jaa3

sl all 23 530 5yl cllabeal) 4y ) i

. Wadl) s dalaa g Jaghall g jmalll cplal) Cilalia il 1 bagla
Cilales 5y o gt Ja¥) AL gla Z80e 3 ga g 5 el 23 gadW1 Ay ) jiind 5 dpaiiil) ol Ha ey
. ARDL geie 5 dishll da¥) 5 (Uadl) gramaat 73 5ail) il JaY)
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ARDL Error Correction Regression

Dependent Variable: D(DY)

Selected Model: ARDL(4, 3, 2, 3)

Case 2: Restricted Constant and No Trend
Date: 03/20/21 Time: 15:13

Sample: 2004S1 2020S2
Included observations: 29

ECM Regression
Case 2: Restricted Constant and No Trend




Coefficie

Variable nt Std. Error t-Statistic Prob.
0.66883

D(DY(-1)) 5 0.179312 3.730009 0.0025
0.27655

D(DY(-2)) 7 0.175930 1.571974 0.1400
0.54288

D(DY(-3)) 2 0.155494 3.491349 0.0040
1.26822

D(X1) 5 1.312104-0.966559 0.3514
0.33037

D(X1(-1)) 7 1.190349-0.277546 0.7857
2.10884

D(X1(-2)) 6 1.108222-1.902909 0.0794
-2.04E-

D(DX2) 08 9.90E-09-2.058309 0.0602
-2.08E-

D(DX2(-1)) 08 1.01E-08-2.046727 0.0615
-5.36E-

D(X3) 07 3.82E-07-1.404131 0.1837
D(X3(-1))1.10E-06 5.15E-07 2.137138 0.0522
D(X3(-2))1.47E-06 5.50E-07 2.662926 0.0195

1.11966
CointEq(-1)* 8 0.216757-5.165535 0.0002
0.83352Mean dependent
R-squared 9 var -0.005603
Adjusted R- 0.72581
squared 3S.D. dependent var 0.510630
0.26738
S.E. of regression 1Akaike info criterion 0.493218
1.21537
Sum squared resid 2 Schwarz criterion 1.058995
4.84834 Hannan-Quinn
Log likelihood 6 criter. 0.670412
Durbin-Watson 1.94805
stat 2

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
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Test Statistic  Value  Signif. 1(0) 1(1)
4.08089

F-statistic 2 10% 2.37 3.2

K 3 5% 2.79 3.67

2.5% 3.15 4.08

1% 3.65 4.66

Eviews 10 gzl » A= e YU Galll Jee (e jaeadll

Ol cpiind (X1 g2l Caelime) Jiisal) jiall juadl) Ja¥) dadae o) Badh (9) Jsaall (e
s 5 %10 s sie ie 4 gine CilS 5 (y 2 Al JA0 Jaw sia) @il paadall o uSe S5 s
e (mSe J i (X2 aol o) a8l (s ) JEtall puiadl Gl ISy (Prob) Jwia¥! o see
(Prob) Jwia¥) 2 see aun 5 %10 (5 s die 4 sine CilS 5 (y 2l Jao Jau gia) il il
Sy i Al Aol (X3 g S all clidl (g 8) Jilsall paiall sl Jal) dales o Bl
Juia¥) 2 gee s 5 %05 (5 e die 4y sine ClS 5 (y 2 A JA o gia) () paiall e g3k
die 4y sina Ay (-1.11) ol il de s ) Uadll mma Jalas o)) 2aad IS5 | (Prob)
Ay sk 4 ) 5l Al ol (%1.11) Ay el yuaaaill a1 (8 Sl i) O () % 5 (s siae
0355 A dsas & as g dsal¥) b L dlle ol de o) () Leasd Al JMA JaY)
Ja¥lal gl 4 51 55 A83le 3 g 50 i) A 8l i g aaall dpiia jh (b yis L g Al sk

Ja¥) aly sl 4A83al) 5 19 Jsaa

ARDL Long Run Form and Bounds Test
Dependent Variable: D(DY)

Selected Model: ARDL(4, 3, 2, 3)

Case 2: Restricted Constant and No Trend
Date: 03/20/21 Time: 15:12
Sample: 2004S1 2020S2
Included observations: 29

Conditional Error Correction Regression

Coefficie
Variable nt Std. Error t-Statistic Prob.
C3.479963 1.487423 2.339592 0.0359
DY(-1)*1.119668 0.269189-4.159409 0.0011

X1(-1)2.243849 0.936466-2.396082 0.0323



DX2(-1)6.27E-10 2.62E-08 0.023937
-1.22E-

X3(-1) 07 1.41E-07-0.865387
D(DY(-1))0.668835 0.237929 2.811076
D(DY(-2))0.276557 0.228838 1.208528
D(DY(-3))0.542882 0.209840 2.587121

D(X1)1.268225 1.784540-0.710674
D(X1(-1))0.330377 1.424752-0.231884

D(X1(-2))2.108846 1.491316-1.414084
-2.04E-

D(DX2) 08 1.96E-08-1.039989
-2.08E-

D(DX2(-1)) 08 1.59E-08-1.306602
-5.36E-

D(X3) 07 5.73E-07-0.935343

D(X3(-1)) 1.10E-06 6.16E-07 1.789539

D(X3(-2)) 1.47E-06 6.93E-07 2.113995

0.9813
0.4025
0.0147
0.2484
0.0226
0.4898
0.8202
0.1808
0.3173
0.2140
0.3667

0.0968
0.0544

* p-value incompatible with t-Bounds distribution.

Levels Equation

Case 2: Restricted Constant and No Trend

Coefficie
Variable nt Std. Error t-Statistic Prob.
X12.004030 0.766822-2.613422 0.0215
DX25.60E-10 2.34E-08 0.023898 0.9813
-1.09E-
X3 07 1.22E-07-0.889344 0.3900
C3.108031 1.194851 2.601187 0.0220

EC = DY - (-2.0040*X1 + 0.0000*DX2 -0.0000*X3 + 3.1080 )

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic  Value Signif. 1(0) (1)
Asymptoti
c: n=1000
4.08089
F-statistic 2 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65

4.66

90



91

Finite
Actual Sample Sample:
Size 29 n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816
Finite
Sample:
n=30
10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966

. Eviews 10 gebin e die Vi caldl dae (a1 dadll

O (s sina il Al Jyshall Ja¥) 8 (xLgatll Cacliadll ) o)) Jaadld Ja¥) Al ola 48300 L
Catd (X3 S el il g 8 5 X2 aad 1) 28l (i ye ) (5 AV Al Ol jsiall Clalas cilS
Ay siaa A2V ) adld il aadl W ¢ %5 (5 st die Ay gina
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Y X3 X2 X1
1.8625 5,040,718 8,133,750 0.995 2004S1
2.1375 5,233,357 10,160,250 1.005 200452
2.4375 5,361,783 11,7137,50 1.035 2005S1
2.71625 5,425,996 12,794,250 1.085 2005S2
3.1500 5,483,788 13,165,250 1.215 2006S1
3.4500 5,303,991 13,772,750 1.185 2006S2
3.5750 4,944,399 14,132,375 0.988 2007S1
4.0250 4,405,010 15,235,625 0.891 2007S2
5.0625 3,416,130 17,082,500 0.802 2008S1
5.1375 3,056,537 18,681,500 0.817 2008S2
4.1125 3,236,334 20,312,995 0.961 2009S1
4.0875 3,236,334 21,847,004 1.038 2009S2
4.7000 3,236,334 23,283,528 1.091 2010S1
5.3000 3,236,334 24752547 1.148 2010S2
6.1999 3,246,435 26,091,096 1.233 201151
6.7999 3,226,232 27,821,055 1.226 2011S2
7.2374 3,215,620 29,942,425 1.108 201251
7.5624 3,095,417 31,933,324 1.071 201252
7.7750 2,843,019 33,764,559 1.053 2013S1
7.8250 2,668,019 36,074,790 1.106 201352
7.8870 2,508,019 38,864,015 1.267 201451
7.3125 2,403,019 41,493,576 1.332 2014S2
5.7750 2,348,019 43,846,267 1.337 201551
5.2250 2,323,019 47,029,568 1.342 201552
5.3250 2,378,019 46,984,610 1.311 2016S1
5.4750 2,333,019 58,839,393 1.328 201652
5.9375 2,198,013 87,547,206 1.397 2017S1
6.2625 2,113,024 98,166,887 1.422 2017S2
6.6250 2,065,625 94,067,796 1.431 2018S1
6.7750 1,965,499 96,713,653 1.408 201852
6.6625 1,781,567 101,292,916 1.333 2019S1
6.7375 1,728,462 105,588,033 1.306 201952
6.8875 1,752,526 110,153,392 1.301 2020S1
7.1125 1,853,758 114,988,993 1.318 2020S2
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Null Hypothesis: D(Y) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.944485 0.0219

Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Y,2)
Method: Least Squares
Date: 03/18/21 Time: 05:17

Sample (adjusted): 2005S2 2020S2

Included observations: 31 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(Y(-1)) -0.688436 0.174531 -3.944485 0.0005
D(Y(-1),2) 0.412010 0.176304 2.336934 0.0271
C 0.244198 0.180358 1.353958 0.1870

@TREND("2004S1") -0.007748 0.008613 -0.899591 0.3763

R-squared 0.368779 Mean dependent var -0.002419
Adjusted R-squared 0.298644 S.D. dependent var 0.493493
S.E. of regression 0.413286 Akaike info criterion 1.190560
Sum squared resid 4.611741 Schwarz criterion 1.375590
Log likelihood -14.45368 Hannan-Quinn criter. 1.250875
F-statistic 5.258090 Durbin-Watson stat 1.842508

Prob(F-statistic) 0.005482
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Null Hypothesis: X1 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.134913 0.0139

Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X1)
Method: Least Squares
Date: 03/18/21 Time: 05:22
Sample (adjusted): 2005S1 2020S2
Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
X1(-1) -0.380227 0.091955 -4.134913 0.0003
D(X1(-1)) 0.699687 0.137440 5.090863 0.0000
C 0.353372 0.086405 4.089692 0.0003

@TREND("2004S1") 0.005505 0.001703 3.233279 0.0031

R-squared 0.535749 Mean dependent var 0.009805
Adjusted R-squared 0.486008 S.D. dependent var 0.075507
S.E. of regression 0.054133 Akaike info criterion -2.878260
Sum squared resid 0.082052 Schwarz criterion -2.695043
Log likelihood 50.05216 Hannan-Quinn criter. -2.817528
F-statistic 10.77075 Durbin-Watson stat 1.895431

Prob(F-statistic) 0.000070
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Null Hypothesis: D(X2) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.527511 0.0011

Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X2,2)
Method: Least Squares
Date: 03/18/21 Time: 05:25

Sample (adjusted): 2005S2 2020S2

Included observations: 31 after adjustments

Variable Coefficient Std. Error  t-Statistic Prob.

D(X2(-1)) -0.816842 0.180418 -4.527511  0.0001

D(X2(-1),2) 0.441810 0.169521 2.606228 0.0145

C 2704485. 1008140. 2.682650  0.0121
R-squared 0.423296 Mean dependent var 105874.2
Adjusted R-squared 0.382103 S.D. dependent var 5866954.
S.E. of regression 4611803. Akaike info criterion 33.61790
Sum squared resid 5.96E+14 Schwarz criterion 33.75667
Log likelihood -518.0775 Hannan-Quinn criter. 33.66314
F-statistic 10.27589 Durbin-Watson stat 1.668167

Prob(F-statistic) 0.000450
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Null Hypothesis: X3 has a unit root
Exogenous: Constant

Lag Length: 8 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.367523 0.0223

Test critical values: 1% level -3.724070
5% level -2.986225
10% level -2.632604

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X3)
Method: Least Squares
Date: 03/18/21 Time: 05:27

Sample (adjusted): 2008S2 2020S2

Included observations: 25 after adjustments

Variable Coefficient Std. Error  t-Statistic Prob.
X3(-1) -0.094549 0.028077 -3.367523  0.0042
D(X3(-1)) 0.370985 0.089846  4.129121 0.0009
D(X3(-2)) -0.553187 0.100011 -5.531261 0.0001
D(X3(-3)) 0.221365 0.114313 1.936490  0.0719
D(X3(-4)) -0.375600 0.118098 -3.180404  0.0062
D(X3(-5)) 0.124253 0.114844 1.081928 0.2964
D(X3(-6)) -0.275407 0.111627 -2.467210 0.0261
D(X3(-7)) 0.040090 0.097688  0.410387 0.6873
D(X3(-8)) -0.233574 0.082687 -2.824778  0.0128
Cc 92655.61 60052.63 1.542907 0.1437
R-squared 0.847527 Mean dependent var -62494.90
Adjusted R-squared 0.756042 S.D. dependent var 112531.4
S.E. of regression 55581.56 Akaike info criterion 24.97826
Sum squared resid 4.63E+10 Schwarz criterion 25.46582
Log likelihood -302.2283 Hannan-Quinn criter. 25.11349
F-statistic 9.264197 Durbin-Watson stat 1.516694

Prob(F-statistic) 0.000110
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