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Abstract

This research aims to measure the effect of the relationship between the electronic
banking services and bank'’s profitability, this done by measuring the relationship
between the electronic banking services (provision, cost, and speed) and
profitability (rate of return on assets and rate of return on equity). The study's
problem is to examine the impact of the electronic banking services on the

profitability indicators in commercial banks in Libya.

This has been done by analyzing the data collected by questionnaire from banks'
employees and analyzing the banks financial statements during the period from
2008 to 2016.

It has been concluded that; there is a statistically significant relationship between
provision, cost, and speed of electronic banking services and the profitability of
commercial banks. The study recommended that the commercial banks in Libya

have to be in line with the global development in the field of electronic banking.
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Ean LGN | sl ] A Loy | sl e Ll LN | sl e
Sig* Sig* Sig*
0.000 | 0.932* | 1 0.000 | 0.965* | 1 0.000 | 0.736* | 1
0.000 | 0.876* | 2 0.000 | 0.698* | 2 0.000 | 0.932* | 2
0.000 | 0.753* | 3 _ 0.000 | 0.789* | 3 _ 0.000 | 0.876* | 3
0.000 | 0.640* | 4 1 0.000 | 0.695* | 4 1 0.000 | 0.753* | 4 5
0.000 | 0.613* | 5 3 0.000 | 0.584* | 5 ;’; 0.000 | 0.568* | 5 %
0.000 | 0.742* | 6 g 0.000 | 0.658* | 6 > 0.000 | 0.565* | 6 ‘-z—f‘,’
0.000 | 0.727* | 7 0.000 | 0.478* | 7 0.000 | 0.689* | 7
0.000 | 0.856* | 8 0.000 | 0.695* | 8 0.000 | 0.585* | 8

0.000 | 0.478* | 9
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(%) 62 Jgaadl
bl ng\g\ Al @Rl jlad) mil
Kolmogorov-Smirnova Kolmogorov-Smirnova

Tests of Tests of
N lit =N aal) . lit SN aal)

Ormality | sratistic | Al Ormaty | statistic | A

Liginall (e Liginall (e
Q1 X2 0.365 220 0.200* Q1 X1 0.532 220 0.200*
Q2 X2 0.458 220 0.200* Q2 X1 0.365 220 0.200*
Q3 X2 0.685 220 0.200* Q3 X1 0.458 220 0.200*
Q4 X2 0.562 220 0.200* Q4 X1 0.685 220 0.200*
Q5 X2 0.528 220 0.200* Q5 X1 0.562 220 0.200*
Q6 X2 0.758 220 0.200* Q6 X1 0.501 220 0.200*
Q7 X2 0.680 220 0.200* Q7 X1 0.652 220 0.200*
Q8 X2 0.515 220 0.200* Q8 X1 0.531 220 0.200*
Q1 X3 0.426 220 0.200* Q9 X1 0.589 220 0.200*
Q8 X3 0.450 220 0.200* Q2 X3 0.425 220 0.200*
X1 0.652 220 0.200* Q3 X3 0.501 220 0.200*
X2 0.565 220 0.200* Q4 X3 0.652 220 0.200*
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X3 0.525 220 0.200* Q5 X3 0.525 220 0.200*
Q6 X3 0.589 220 0.200*
Q7 X3 0.425 220 0.200*

0.200% Lgieall Y] aal) vie llall auls aiysi aag *

(£) A Jsaadl

Aahll) A glll dllal) ULl aadal) ajoil) jLasl

Kolmogorov-Smirnova

Tests of Normality Statisti )
Df daginall e (AY) aal)
C
Jea) Ao silal) Jana 0.253 90 0.200*
daslal) Ggia Ao ailal) Jura 0.301 90 0.200*

0.200% Gisiaall ) aall die Cllall ceuls ajsi aag *

Y ad ek

Aig ) Ad el Ciladdl) ity Ailetial) liball Agial Jodladl Loal

Null Hypothesis: X1 has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.083347 0.0000
Test critical values: 1% level -3.460173

5% level -2.874556

10% level -2.573784
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X1)
Method: Least Squares
Date: 11/17/17 Time: 17:06
Sample (adjusted): 2 220
Included observations: 219 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
X1(-1) -0.306620 0.050403 -6.083347 0.0000
c 5.257041 0.864925 6.078028 0.0000

Yy -




R-squared 0.145693 Mean dependent var 0.013699

Adjusted R-squared 0.141756 S.D. dependent var 1.151303
S.E. of regression 1.066584 Akaike info criterion 2.975890
Sum squared resid 246.8596 Schwarz criterion 3.006840
Log likelihood -323.8599 Hannan-Quinn criter. 2.988390
F-statistic 37.00711 Durbin-Watson stat 2.168974
Prob(F-statistic) 0.000000

L9 AN A paal) cilardl) Aalsn; Aabaiall clilall 4l Juidaad) L)

Null Hypothesis: X2 has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.074738 0.0000
Test critical values: 1% level -3.460173
5% level -2.874556
10% level -2.573784
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X2)
Method: Least Squares
Date: 11/17/17 Time: 17:12
Sample (adjusted): 2 220
Included observations: 219 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
X2(-1) -0.476540 0.059016 -8.074738 0.0000
C 7.288004 0.904823 8.054615 0.0000
R-squared 0.231046 Mean dependent var 0.013699
Adjusted R-squared 0.227502 S.D. dependent var 1.422233
S.E. of regression 1.250027 Akaike info criterion 3.293298
Sum squared resid 339.0773 Schwarz criterion 3.324249
Log likelihood -358.6162 Hannan-Quinn criter. 3.305798
F-statistic 65.20140 Durbin-Watson stat 2.138622

Prob(F-statistic) 0.000000

algall Sladl B puaal) g AV cbarl) A juns Alaial) il Aia) Joadlaal) L)

Null Hypothesis: X3 has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.251535 0.0000
Test critical values: 1% level -3.460313
5% level -2.874617

[ I



10% level -2.573817
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X3)
Method: Least Squares
Date: 11/17/17 Time: 17:13
Sample (adjusted): 3 220

Included observations: 218 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
X3(-1) -0.310496 0.059125 -5.251535 0.0000
D(X3(-1)) -0.179773 0.067436 -2.665834 0.0083

C 4.634361 0.884187 5.241378 0.0000
R-squared 0.214140 Mean dependent var 0.004587
Adjusted R-squared 0.206830 S.D. dependent var 1.181648
S.E. of regression 1.052377 Akaike info criterion 2.953646
Sum squared resid 238.1119 Schwarz criterion 3.000221
Log likelihood -318.9474 Hannan-Quinn criter. 2.972458
F-statistic 29.29284 Durbin-Watson stat 1.993272
Prob(F-statistic) 0.000000

o) o aslal) Janay ddlatial) cilloll a3l Judbad) Lis)

Null Hypothesis: ROA has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.119966 0.0011
Test critical values: 1% level -3.460313

5% level -2.874617

10% level -2.573817
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ROA)
Method: Least Squares
Date: 11/17/17 Time: 17:16
Sample (adjusted): 3 220
Included observations: 218 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ROA(-1) -0.181580 0.044073 -4.119966 0.0001
D(ROA(-1)) -0.191844 0.067471 -2.843379 0.0049
C 3.105684 0.759818 4.087405 0.0001
R-squared 0.147145 Mean dependent var -0.013761
Adjusted R-squared 0.139211 S.D. dependent var 1.125651
S.E. of regression 1.044365 Akaike info criterion 2.938361
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Sum squared resid 234.5000 Schwarz criterion 2.984936

Log likelihood -317.2813 Hannan-Quinn criter. 2.957173
F-statistic 18.54716 Durbin-Watson stat 2.027319
Prob(F-statistic) 0.000000

LSl (G o alall Janas Adlaial) cllll el Jedhad) Las)

Null Hypothesis: ROE has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.930495 0.0000
Test critical values: 1% level -3.460173

5% level -2.874556

10% level -2.573784
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ROE)
Date: 11/17/17 Time: 17:19
Sample (adjusted): 2 220
Included observations: 219 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
ROE(-1) -0.361618  0.052178 -6.930495 0.0000
C 6.180915 0.895787 6.899980 0.0000
R-squared 0.181230 Mean dependent var -0.004566
Adjusted R-squared 0.177457 S.D. dependent var 1.250680
S.E. of regression 1.134293 Akaike info criterion 3.098987
Sum squared resid 279.1968 Schwarz criterion 3.129937
Log likelihood -337.3391 Hannan-Quinn criter. 3.111487
F-statistic 48.03176 Durbin-Watson stat 2.211722

Prob(F-statistic) 0.000000
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%0 (e J8 Sig (5t die digiaa AV a5
(V) A Jsaad
Gl gaall oY Llasy) chlasy) gl
dany) Jkas) Jkas) Jalaa | cilady) | Jacgiall
Lilasy) pleal) Sladl B Audpaal) duig asty)
PR ’ (F) (M Ly | @lhaad | leal)
Sig. (i) daayg

A paall g Y clasdl) o alaie¥) aly

83.45% | 0.000 23.8 62.308 | 0.965* | 0.5230 | 4.1727
L) Cilasil) oy gyl JSa0 algall Slaiy
ASd MA (e 4SS cBlsad sk Jaard) bl deyu

82.73% | 0.000 6.38 52.85 | 0.698* | 0.4684 | 4.1364
2 edes Gla ) gl dulgal) cilaglaal)
O Ay cBlgal sl Joand) alod Algges

83.00% | 0.000 | 19.043 | 58.581 | 0.789* | 0.5163 4.15
ddgal) ilagleall ASud IS
E98 IR (e Cipmalls sSand) L) ars
84.18% | 0.000 7.595 | 51.448 | 0.695* | 0.4638 | 4.2091 | AzigAsY) clBlad) aladia) gad dagilly ¢lsil
da)ll e 8L Ao se by
b IId ot Cipmially $Danl) B pas
81.27% | 0.000 | 10.733 | 61.925 | 0.584* | 0.4703 | 4.0636 | A=W cililuall aldiul gai 4agilly gty
daagl)l c¥a BaL) Ao selun
plliilly cilasieall LinslsiSs (3 Jualal) gl
Cijlaall o apanl) ) ale (<o (A puadl)

82.55% | 0.000 | 16.306 | 59.064 | 0.658* | 0.5328 | 4.1273
Ao pud) dadia (gafatl cilasdl] pghi Ao daull)
sdlaall algall Slail b
82.27% | 0.000 | 5476 | 52.518 | 0.478* | 0.5173 | 4.1136 | 2\ pabu ia A clalaall dgil) claid
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e alal) Jara Balyj Ao el ALy cilbilasd) 2o

Jga¥)

82.09%

0.000

3.507

54.352

0.695*

1.4539

Bal) (o adles duig YY) clalaall el ilaind

4.1045 s adlad) Jara 30l Ao ela gjmlfj Glalaal) 23c

sl Gsia

82.69%

0.000

11.605

56.630

0.695*

0.6182

4.1346

Lalual) cilla giall

%0 (e J8 Sig (5t dic digiaa AV a4

(¢) gl

daydl) A @lgiall dlal) clilull Slaal) bl

gl Al Layl o

(V) A Jsaad

dill ROA Jga) Ao ailall Janag ROE 4slall (@sis Ao ailal) Jara cileas a3 daaal) diaglal Wiy

Yot UJ\Y~~AQASJE‘J%LJ)£\L:\G

2016 2015 2014 2013 2012 2011 2010 2009 2008 Adl) i) and
0.0197 | 0.0175 | 0.0083 -0.0111 | -0.0107 | -0.0069 | 0.0061 | 0.0037 | 0.0225 ROA | . .
Asanl) Cipas
0.1329 | 0.1059 | 0.0487 -0.0657 | -0.0629 | -0.0406 | 0.0352 | 0.0231 | 0.1546 ROE
0.0209 | 0.0182 | 0.0016 0.002 0.0041 0.0013 0.002 | 0.0017 | 0.0142 ROA Gl Cijpaa
ROE gl
0.1736 | 0.1387 | 0.0227 0.0511 0.0972 0.0213 0.032 | 0.0284 0.263 ?
0.029 0.0139 | 0.0087 -0.0183 | -0.0173 | -0.0022 | 0.0181 | 0.0172 | 0.0124 ROA
sangll Ciyae
0.1544 | 0.0733 0.04 -0.0666 | -0.0876 | -0.0095 | 0.0764 | 0.0906 | 0.0726 ROE
0.0923 | 0.0244 | 0.0181 0.0225 0.0217 0.0386 | 0.0205 | 0.0593 | 0.0452 ROA
Gl Cipas
0.36 0.1637 | 0.0991 0.1127 0.0967 0.1068 0.078 | 0.0753 0.064 ROE
0.004 0.0026 | -0.0061 | -0.0073 | -0.0021 0.024 0.012 | 0.0122 0.008 ROA Ol Cipan
ROE L j8)
0.0228 | 0.0122 | -0.0574 | -0.0634 | -0.0192 0.2219 | 0.0973 | 0.092 0.0669 Gl
0.0117 | 0.0081 | 0.0072 0.0089 0.0108 0.0109 | 0.0108 | 0.0114 | 0.0092 ROA .
0.1307 | 0.0813 | 0.0767 0.0748 0.0935 0.0898 0.087 | 0.0939 | 0.0842 ROE
0.003 0.0042 | 0.0016 -0.0002 | -0.0002 | -0.0013 | 0.0018 | 0.0017 | 0.0077 ROA .
aatiall a4
0.0389 | 0.0499 | 0.0172 -0.0019 | -0.0018 | -0.0125 | 0.0137 | 0.0139 0.069 ROE
0.0028 | 0.0025 | 0.0443 -0.0117 0.0011 0.0061 0.001 | 0.0071 0.007 ROA Slaill Cipas
ROE 1)
0.0435 | 0.0337 | 0.5311 -0.1199 0.0111 0.0711 | 0.0113 | 0.063 0.0687 @
0.0296 | 0.0158 | -0.0064 | -0.0145 -0.016 -0.0157 | 0.0169 | 0.0211 | 0.0094 ROA Hlatll Cipaa
ROE Jaanilly
0.3458 | 0.1663 | -0.0754 | -0.1542 | -0.1594 | -0.1802 | 0.1627 | 0.1685 | 0.0834 §
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0.0222 0.0225 0.016 0.0184 0.0174 0.0128 0.011 0.0122 0.017 ROA .
bugidl dipas |10
0.1288 0.1175 0.0934 0.0973 0.0862 0.0731 0.0526 | 0.0483 0.0749 ROE
(Y) A2y Jsaad
Al diad daal) ol Janagia
Al Ao ilal) Jagia
Jsa) Ao ailad) Jaugia
sl o Al ala
(ROA)

(ROE)

0.10013 0.01526 2008
0.0697 0.01476 2009
0.06462 0.01002 2010
0.03412 0.00676 2011
0.00538 0.00088 2012
-0.01358 -0.00113 2013
0.07961 0.00933 2014
0.09425 0.01297 2015
0.15314 0.02352 2016

(™) a2 Joaad)
L l) i Sluaal) Jolal)
ks
Yl (ggiua Aad) olad) | Jalai ) Jalaa | il lada dial)
(F)
0.0010 | 3.677 il 0.387 54.13% dal) o Alal) Jana
0.0065 2.919 Aalayl 0.395 52.94% Aslal) Goia Ao dlal) Jana

%0 e JB) AN (g5inee ie Ailian) Alls A *
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(°) G

e dladl Jarag Jguad) (Ao dilad) Jarag 43d paal) daig A<Y) Ciladdl) (Soina (e drial) laady) Jalad il
sl (3 saa
o) Ao aflall Jarag duig SV clasdll dsatiall fasiy)
dsa¥l e diladl JxaDependent Variable:
Method: Least Squares
Date: 01/06/18 Time: 13:18
Sample: 1 220

Included observations: 220

Variable Coefficient ~ Std. Error t-Statistic Prob.

C 6.625368 1.525446 4.343233 0.0000
X1 0.194697 0.077189 2.522341 0.0124
X2 0.254298 0.086711 2.932706 0.0037
X3 0.223041 0.091774 2.430322 0.0159
R-squared 0.189575 Mean dependent var 17.17273
Adjusted R-squared 0.178319 S.D. dependent var 1.700707
S.E. of regression 1.541633 Akaike info criterion 3.721576
Sum squared resid 513.3525 Schwarz criterion 3.783278
Log likelihood -405.3733 Hannan-Quinn criter. 3.746493
F-statistic 16.84231 Durbin-Watson stat 0.434889
Prob(F-statistic) 0.000000

Aglal) (Ggfa Ao dlall Jarag duig SV cilaadll aseial) laady)
sl Ggs e 2l JxaDependent Variable:

Method: Least Squares
Date: 01/06/18 Time: 13:25
Sample: 1 220

Included observations: 220
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Variable Coefficient  Std. Error t-Statistic Prob.
C 5.742648 1.202950 4.773803 0.0000
X1 0.139764 0.060870 2.296099 0.0226
X2 0.364287 0.068379 5.327453 0.0000
X3 0.228002 0.072372 3.150415 0.0019
R-squared 0.324496 Mean dependent var 17.10455
Adjusted R-squared 0.315114 S.D. dependent var 1.469003
S.E. of regression 1.215715 Akaike info criterion 3.246556
Sum squared resid 319.2400 Schwarz criterion 3.308259
Log likelihood -353.1212 Hannan-Quinn criter. 3.271473
F-statistic 34.58713 Durbin-Watson stat 0.795686
Prob(F-statistic) 0.000000
1 3 !
Al i) mil
a,'\.g‘)lﬁ\" Z\,@M\ ciladdld) 4815 Ot w\ Jlaal
o) Ao atlall Jarag
Pairwise Granger Causality Tests
Date: 11/17/17 Time: 17:21
Sample: 1 220
Lags: 2
Null Hypothesis: Obs F-Statistic Prob.
ROA does not Granger Cause X2 220 7.51313 0.0007
X2 does not Granger Cause ROA 12.8394 0.0058
3.533)353\1\ 3\5\5)‘443\ Glaadl egﬁﬁ O Z*,u.d\ ks
Aglal) (Ggda Ao ilall Jaray
Pairwise Granger Causality Tests
Date: 11/17/17 Time: 17:26
Sample: 1 220
Lags: 2
Null Hypothesis: F-Statistic Prob.
ROE does not Granger Cause X1 1.18520 0.3077
X1 does not Granger Cause ROE 1.65401 0.0281

A5 SV Adpaal) Ciladdd) anddl (e dd) LSS

Joadl o atlal) Janag

Pairwise Granger Causality Tests
Date: 11/17/17 Time: 17:24
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Sample: 1 220

Lags: 2
Null Hypothesis: Obs
ROA does not Granger Cause X1 220

X1 does not Granger Cause ROA

F-Statistic  Prob.
8.43155 0.0003
1.22495 0.0025

L Y A paal) cladid) AR s dnssead) L)

LWl Gaha o atlall Jarag

Pairwise Granger Causality Tests
Date: 11/17/17 Time: 17:27
Sample: 1 220

Lags: 2

Null Hypothesis: Obs

F-Statistic Prob.

ROE does not Granger Cause X2 220
X2 does not Granger Cause ROE

4.81992 0.0090
1.44949 0.0314

algall Slad) B Abyuaal) duig SN Ciladid) A8 pun (o A LIS

o) Ao xilad) Janag

Pairwise Granger Causality Tests
Date: 11/17/17 Time: 17:25
Sample: 1 220
Lags: 2
Null Hypothesis: Obs

F-Statistic Prob.

ROA does not Granger Cause X3 220
X3 does not Granger Cause ROA

0.18472 0.8315
4.90298 0.0083

algall Sladl B db ) A SN Cbanid) A8 puu (o dedd) LIS

LSl (Ggha o atlal) Jarag

Pairwise Granger Causality Tests
Date: 11/17/17 Time: 17:28
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Sample: 1 220

Lags: 2
Null Hypothesis: Obs F-Statistic Prob.
ROE does not Granger Cause X3 220 0.92494 0.3981
X3 does not Granger Cause ROE 2.30937 0.0018
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