Journal of

TANMIYAT AL-
RAFIDAIN

(TANRA)
A scientific, quarterly, international,
open access, and peer-reviewed journal

Vol. 43, No. 142
June 2024

© University of Mosul |
College of Administration and
Economics, Mosul, Irag.

i

TANRA retain the copyright of
published articles, which is released
under a “Creative Commons Attribution
License for CC-BY-4.0” enabling the
unrestricted use, distribution, and
reproduction of an article in any
medium, provided that the original
work is properly cited.

Citation: : Aljwejatee, Aws F.;
Ahmed, Abdulrahman Mohammed.
(2024).“The impact of banking
digitization on the reserves of
commercial banks”.

TANMIYAT AL-RAFIDAIN,
43 (142),149-167 ,
https://doi.org/10.33899/tanra.2024.
183442

P-ISSN: 1609-591X

e-1SSN: 2664-276X
tanmiyat.mosuljournals.com

Research Paper
The Impact of Banking Digitization on the Reserves of
Commercial Banks

Aws F. ALjwejatee!; Abdulrahman M. Ahmed?
(1&2)College of Administration and Economics - University of Mosul- Iraq

Corresponding author: Abdulrahman Mohammed Ahmed, College of
Administration and Economics - University of Mosul-
Iraq

abdulrahmanakrawi@uomosul.edu.iq

DOI: https://doi.org/10.33899/tanra.2024.183442

Article History: Received: 28/11/2023; Revised:18/12/2023; Accepted:28/12/2023,;
Published:1/6/2024.

Abstract
The research aims to study and test the relationship between the development

of the use of banking digitization methods and their impact on the reserves of
commercial banks, as the world has witnessed major and rapid developments
during recent decades in the use of electronic systems and methods in the
banking sector in Iraq in particular and the world in general. The research
has relied in its model on the main variables that It witnessed the use of digital
technology represented by the RTGS total settlement transfer system and ACH
electronic instruments, in addition to C-ACH clearing transfers and CT credit
transfers in Iraq for the period 2015-2020. The results of the ARDL test
showed that the increased use of banking digitization had a positive impact
on increasing the reserves of commercial banks, especially electronic
instruments (ACH) and credit transfers (CT), and this is consistent with
economic theoretical propositions. The research concluded that the shift
towards using banking digitization will contribute to a positive impact on the
reserves of commercial banks, which increases the ability of these banks to
possess surplus reserves that enable them to expand in granting bank credit.
The research recommends that the monetary authorities expand the
development of electronic systems for managing the monetary system with
commercial banks, and oblige commercial banks to use modern electronic
systems that make it easier for both central banks and commercial banks alike
to provide banking services to customers more easily.
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2015Q3 | 41647.84832 | 5965937783524 936368 74260409237 47588189971
2015Q4 | 34815.62768 | 6446780841346 | 1201816 38022980204 52771549026
2016Q1 | 34641.2841 6295844619067 | 1205338 54605364696 50775895313
2016Q2 | 41124.81757 | 5646269251479 569313 120016065070 44382428689
2016Q3 | 54266.2281 4654684072835 566046 211564360713 34465501310
2016Q4 | 74065.51568 | 5465546197664 406100 262705156715 47708486379
2017Q1 | 126706.8547 | 4009545782521 997549 266402510801 39388389583
2017Q2 | 149348.2266 | 5214008472081 | 1383403 329872888987 41590713237
2017Q3 | 168173.8059 | 6121958709664 | 2860434 489103783837 40374521960
2017Q4 | 183183.5924 | 6386180318790 | 3643982 724218386114 39235233250
2018Q1 | 291708.9337 | 6755387998658 | 4683597 631669513705 38285638063
2018Q2 | 260154.5959 | 6882343595414 | 7151784 697834666157 38351678035
2018Q3 | 185851.9264 | 9251923033845 | 14129236 | 918069693587 43035012915
2018Q4 | 68800.92523 | 8471549108859 | 18512606 | 1204586588502 42140460169
2019Q1 | -390946.3242 | 8766273360190 | 21147247 | 1422019114718 39243024917
2019Q2 | -473514.8221 | 9177416613573 | 22339423 | 2007618397738 46425176991
2019Q3 | -478852.4849 | 10800542823342 | 23365199 | 2648802898315 47527612454
2019Q4 | -406959.3128 | 9612669745969 | 40549179 | 2744193951707 52432934695
2020Q1 | -257835.3057 | 7880657236867 | 48685884 | 2745989379534 41754706479
2020Q2 | -31480.46362 | 4459976958094 | 31544991 | 2773571608244 34167597713
2020Q3 | 272105.2134 | 6218412799419 | 33160682 | 4252015779339 59298799808
2020Q4 | 652921.7255 | 6714413104926 | 33475449 | 4712277676585 63585462425

—Yove saall i g ailly ol g Unill cydse [ Slas¥) absall [ 8ell S5al) Glidl ¢ juaal

YeYo
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Al 30a3 S s (il ddedll Sl aldall 5o e dhall il Slall acl) ading
Laiajl) el il aladl slac¥) Al aiaal (e Siad cclibul] (gl Calyai¥ )y aliill Guilas aae
AUha 35ng preg Aludud) &bl e KB Ll Qo auy i Gy L Slall all DA e

t V) IS e ety LSy cdanasl) sl o) B A yia)

ACH CACH
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Unit Root Test daagl jda jLad) —¢
Jkad) eha) sy gisal) i Fiagl Al A 45y oo aiSlly paad dal o
Augmented Dickey-Fuller gugall jls (S jloa) e slaeYh Unit Root Test sasgll i
t Y (V) doanll 8 WS il ) Jaagil) 23 Test
g sl cpiial (Baagl Jda) AyLAiay) JLad) @il i(Y) Jdess

Variables Augmented Dickey-Fuller Test (ADF)
At Level 15T Difference
(ADF) 1% 5% 10% (ADF) 1% 5% 10%
Statistic Statistic
TR | = | | | - -4.924000 | -4.728363 | -3.759743 | -3.324976
ACH | - | e | e | - -4.576649 | -4.440739 | -3.632896 | -3.254671
CACH | - | e | e | e -4.827848 | -4.616209 | -3.710482 | -3.297799
cT | - | | | -5.121746 | -4.498307 | -3.658446 | -3.268973
RTGS | - | == | e | e -4.841379 | -4.532598 | -3.673616 | -3.277364

EViews 12 zaliyn alassuly ofalll alacl (e 1 jbaal)
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de Bie Ciyghh alill puaially z35al) 8 Al il gaea oF (Y) Jsaad) (e g 3
Aoyl (pe ALalSie 2 35a) () aaen o) 8 <10% 5 5% 1% all 2ic s 1% Difference Js¥) 3l
1(1)

i) eyl o jlas) —o
b il slady) iy jlasl sla) 3 Akaike Information Criteria Jbas e slae¥)
147 ARDL a1 o) (V) S8l (e palny ehjin) e ol dudlind) z3lall lasl
Dhay) del) iy 4 Qo gite ladeal 20 (e JeadV) z35a) 58 25,62 dad 2 (1,1,2,3,1)
s sl i A6 dadll as
slady) clid jlad) :(V) J<d

Akaike Information Criteria (top 20 models)
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= === === = = = = = =

Model147: ARDL(1, 1,2, 3, 1)
Model129: ARDL(1, 1, 3, 3, 3)
Model212: ARDL(1, 0, 2, 3, 0)
Model145: ARDL(1, 1, 2, 3, 3)
Model148: ARDL(1, 1, 2, 3, 0)
Modell146: ARDL(1, 1, 2, 3, 2)
Model196: ARDL(1, 0, 3, 3, 0)
Modell132: ARDL(1, 1, 3, 3,0)
Model83:ARDL(1,2,2,3,1)

Model131: ARDL(1,1, 3,3, 1)
Model211: ARDL(1, 0,2, 3, 1)
Model81:ARDL(1,2,2,3,3)

Model65: ARDL(1, 2,3, 3,3)

Model82:ARDL(1,2,2,3,2)

Model193: ARDL(1,0, 3, 3, 3)
Model84:ARDL(1,2,2,3,0)

Model130: ARDL(1, 1, 3, 3, 2)
Modell7:ARDL(1, 3,2, 3,3)

Model195: ARDL(1, 0, 3, 3, 1)
Model210: ARDL(1,0, 2, 3, 2)

EViews 12 zalin o slaeWh dald) slac) (e 2 jdaal)
Cpsiall (o ABAl alill) 7 igad¥) pai -7

Js¥) @Al vie Byiea duball Cilpiie aues oy BSlel () Joaad) 8 sallall bl DS e
Auto Regressive Distributed Lag Model (ARDL) z3sail e slae¥!) 2w 1% Difference
P A (7) saall (e ey LS il cupglag Auhyall lyiie oy Al i b
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ARDL gisail (329 zasal) jaadi gilii :(¥) Jgaa

Dependent Variable: TR

Method: ARDL

Date: 10/24/23 Time: 10:42

Sample (adjusted): 2015Q4 2020Q4

Included observations: 21 after adjustments
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): ACH CACH CT RTGS
Fixed regressors: C

Number of models evaluated: 256

Selected Model: ARDL (1, 1, 2, 3, 1)

Variable Coefficient  Std. Error t-Statistic Prob.*

TR (-1) 0.561097 0.132670 4.229263 0.0029

ACH -6.13E-08 2.65E-08 -2.315809 0.0492

ACH (-1) 4.44E-08 3.43E-08 1.293014 0.2321

CACH -0.013625 0.006586 -2.068816 0.0724

CACH (-1) -0.015216 0.007676 -1.982370 0.0827

CACH (-2) -0.027197 0.009863 -2.757429 0.0248

CT 1.64E-07 1.38E-07 1.188807 0.2686

CT (-1) -1.34E-07 1.56E-07 -0.860815 0.4144

CT (-2) 3.23E-07 1.88E-07 1.717776 0.1242

CT (-3) 4.87E-07 1.74E-07 2.799108 0.0232

RTGS 2.79E-06 4.71E-06 0.590831 0.5709

RTGS (-1) -5.83E-06 5.12E-06 -1.138117 0.2880

C 196653.1 231704.5 0.848724 0.4207
R-squared 0.970701 Mean dependent var 26584.79
Adjusted R-squared 0.926752 S.D. dependent var 285458.3
S.E. of regression 77257.51 Akaike info criterion 25.62069
Sum squared resid 4.77E+10 Schwarz criterion 26.26730
Log likelihood -256.0172 Hannan-Quinn criter. 25.76102
F-statistic 22.08706 Durbin-Watson stat 2.874469

Prob(F-statistic) 0.000082

*Note: p-values and any subsequent tests do not account for model selection
EViews 12 zalin e alaeYh cfialll dae) (e 2 jdaal)
Cilidalial 8 0.970701 dty 5555 73500 Spuaiall hyaiial) (6l ¢ pemal) 23l o iy 3
Lllaia) dad W «0.926752 cuyeha 28 RZ Adjusted dady duyall alill juaiall sag cdolail) Cayladl)
5% (e Jils digina ;a5 0.000423 5 oy (F-statistic)

Uai) praaas dalaay ymadlly Jushl) cpula) yads -V

(@) uaially 7 35al Bpesdall Chpuiiall G Jal) Aligh dalg Ake agag iy Ganil) (il
Laless yuailly Jishll cpla¥l Gis ol ey ARDL z3sail (3is z3sal¥) clales i Cangly
t Y (8) dsand) (38s i) cupglag Uadl) s
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Uai) praaas dalaag ymadl) JaWly Jughal) Ja¥) sk o(£) Joaa
ARDL Long Run Form and Bounds Test
Dependent Variable: D(TR)
Selected Model: ARDL (1, 1, 2, 3, 1)
Case 2: Restricted Constant and No Trend

Date: 10/24/23 Time: 11:04
Sample: 2015Q1 2020Q4
Included observations: 21

Conditional Error Correction Regression

Variable Coefficient  Std. Error t-Statistic Prob.
C 196653.1 231704.5 0.848724 0.4207
TR(-1)* -0.438903 0.132670 -3.308226 0.0107
ACH (-1) -1.70E-08 2.33E-08 -0.727622 0.4876
CACH (-1) -0.056038 0.013648 -4.105784 0.0034
CT (-1) 8.40E-07 1.76E-07 4,781629 0.0014
RTGS (-1) -3.04E-06 4.48E-06 -0.680001 0.5157
D(ACH) -6.13E-08 2.65E-08 -2.315809 0.0492
D(CACH) -0.013625 0.006586 -2.068816 0.0724
D (CACH (-1)) 0.027197 0.009863 2.757429 0.0248
D(CT) 1.64E-07 1.38E-07 1.188807 0.2686
D (CT (-1)) -8.10E-07 2.02E-07 -4.009670 0.0039
D (CT (-2)) -4.87E-07 1.74E-07 -2.799108 0.0232
D(RTGS) 2.79E-06 4.71E-06 0.590831 0.5709
* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient  Std. Error t-Statistic Prob.
ACH -3.87E-08 5.38E-08 0.718521 0.0492
CACH -0.127677 0.036160 -3.530918 0.0077
CT 1.91E-06 5.21E-07 3.673168 0.0063
RTGS -6.94E-06 9.61E-06 -0.721480 0.4912
C 448056.1 492092.6 0.910512 0.3892
EC = M2Q - (0.0457*ACH -0.1277*CACH + 0.0258*CT -0.0473*RTGS +
448056.0771)
ARDL Error Correction Regression
Dependent Variable: D(TR)
Selected Model: ARDL (1, 1, 2, 3,1)
Case 3: Unrestricted Constant and No Trend
Date: 10/24/23 Time: 11:04
Sample: 2015Q1 2020Q4
Included observations: 21
ECM Regression
Case 3: Unrestricted Constant and No Trend
Variable Coefficient  Std. Error t-Statistic Prob.
C 196653.1 29905.28 6.575866 0.0002
D(ACH) -6.13E-08 1.63E-08 -3.764871 0.0055
D(CACH) -0.013625 0.003284 -4.148778 0.0032
D (CACH (-1)) 0.027197 0.005680 4.788287 0.0014
D(RTGS) 2.79E-06 3.27E-06 0.851066 0.4195
D(CT) 1.64E-07 6.47E-08 2.531928 0.0351
D (CT (-1)) -8.10E-07 1.21E-07 -6.694138 0.0002
D (CT (-2)) -4.87E-07  1.14E-07  -4.258284  0.0028
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CointEq (-1) * -0.438903  0.050257 -8.733146 0.0000
R-squared 0.913616 Mean dependent var 29108.28
Adjusted R-squared 0.856026 S.D. dependent var 166247.0
S.E. of regression 63080.49 Akaike info criterion 25.23974
Sum squared resid 4.77E+10 Schwarz criterion 25.68739
Log likelihood -256.0172  Hannan-Quinn criter. 25.33689
F-statistic 15.86431 Durbin-Watson stat 2.874469
Prob(F-statistic) 0.000028

* p-value incompatible with t-Bounds distribution.
EViews 12 zalin o slaeVh cpfalll slac) e jaal)

O mailly dsshall lal) 3z 3oalY) D lleal Uasl) rana dlolea 3 (£) Jsaall 3 ek
Loty ul) (505 3 cCiyliadd) cilidalgaly ACH 4 SN elo€all cp Jal1 dligh o ADle Sllia
L %0 e JB Ligins dieg %% douiy Cijladl) cbibaliial & jus ) Ly s el S %)
oSy ccilanl clhalial pe Ja¥l Alsh 4Dl a5as ek Liad C-ACH dalad) cDlsad i)
ladll wllalbial 4 Gllee a5 ) s dalial Blsas (8 %) Lowyy eilly AauSe 5y
a1 Algha Lo 48l ()8 CT aslall cBLgaal il Laaaillig %0 (e J3l dugins dicg %) Y dusiy
0 G sag AT DLt 8 %) dawy sl oy dunyl ADle s Adyeadl) ilblaaY) s
Lgadll cDlsad sl V) juiall L) %0 (o il dugine ADlasy %Y Aty Cijliad) cilidalial
s 3 %) dawy il o (gl Ao dDley Ja¥l Alsh (6 Liad A i RTGS ddleaY!
Aagina e Adsiay %t dawdy jlad) clbblia) (8 uSe i g5 dalial) dgud cBlsas
Ll o2 aladiad) Blas ) Cijladl) cibbalia) e iy dahall cilypaie 8 A o2 by
gl il aladiad 3 joganll Aipes 4B ) GUISy laall Cijleadlly S bl Jd (e
g SN L yeadll Aalal) Jae o bl Loyl Nl duig pSY)

i) Alidll 735 Cilpiie Gp 4S5k LIS ADle 3say o Jsaall (e Liad g
ety Uil pranat gl G el Cjleaall cblabials Jiaiall adill uxially 4ud peaal) dud )l
Ciladl cbblia) 4 sl e ) el 535 (-0.438903) ded dics %) de (gyines Al
Ols edanly Bang Jliar dushall Ja¥) 8 L5l Lgad oo Alfiaall i 39a) ) puiia (il Aais Aujlal)
oY Anlsll lged ) oael gmwdl e wh L ) gzl Aplall ladl cllalis)
.(1/0.438923=2.23 Year)
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Al e sl Byl asag Ll :Heteroskedasticity Test: Breusch-Pagan-Godfrey -

aalsll e 5SYI

Breusch-Pagan-Godfrey i) :(o) Jgas
Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 0.698996 Prob. F (12,8) 0.7222
Obs*R-squared 10.74857 Prob. Chi-Square (12) 0.5506
Scaled explained SS 1.874177 Prob. Chi-Square (12) 0.9996

EViews 12 zalin e slacWh cpfalll slac) e jaal)
o) z35a) 8 Slgdall Uadll an cpls Guilas ladl :Heteroskedasticity Test: ARCH -

ARCH _laa) :(‘L) Jdea
Heteroskedasticity Test: ARCH

F-statistic 1.956098 Prob. F (1,18) 0.1789
Obs*R-squared 1.960401 Prob. Chi-Square (1) 0.1615

EViews 12 zalin o slaeVh cpfalll slac) (e jdaal)

(Blod) O (eadeal) Jali DU EolSY g paa LA -4

ek oz 3sa) charid bl sV e (oSl JaY @S gy lad) aladid gy
il oo 60,1214 iy G 5% (g die Ligina ye Prob. Fded of G (V) Jeaall (s
O ey B e 5% (s die digiea ye Lady 0.3111 ouyle L Prob. Chi-Square ias
lgans o il Pl (gl p2all dumd Jsd by ledeall Lo ¥) Al<ae e Jlay ¥ z35aY)
)

TLSY e LIS ((V) Je
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag
F-statistic 3.105075 Prob. F (1,7) 0.1214
Obs*R-squared 6.452854 Prob. Chi-Square (1) 0.3111

EViews 12 zalin e slae¥h cpfalldl slac) e jdaal)
Llpdal) oUadl) aujen JLad) -y
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> Series: Residuals
8 Sample 2015Q4 2020Q4
7 Observations 21
6
5 Mean -2.37e-11
Median -815.6007
4 Maximum 117475.9
3 Minimum -95368.22
2 Std. Dev. 48861.94
Skewness 0.213534
! -- - Kurtosis 3.402971
000000 -50000 50000 100000
Jarque-Bera  0.301677
Probability =~ 0.859987m
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