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Abstract

E-Banking is one of the gifts to human beings bynpater technology. Use of computers have
automated banking process and thus has given toiréiBanking. E-Banking is a fast spreading serviwa
allows customers to use computer to access acepeaific information and possibly conduct trangatdifrom
a remote location - such as at home or at the viackp ATM cards, credit cards ,debit cards, smards ,all
these have eased human life up to such an extantathay life without these seems to be hard,dfilinisery.
The increased adoption and penetration of Intenastrecently redefined the playground for retailkdsa The
retail banks are now offering their services mgjdHrough their internet branches. However, theafiof
internet banking on bank performance mainly onhibhak profitability has remained an unstudied is<Det
analysis covers fourth banks that have adopted@rianking in Asian selected countries between 188D
2010. The empirical results support of a shortgaimtegration relationship after allowing for thetérogeneous
country effect. The long-run relationship is esti@thusing a full-modified OLS. By using bank spiecédnd
macroeconomic control variables, we investigateitmgact of internet banking on the return on asée@A)
and equity (ROE). Our results show that internetkibvay starts contributing to banks’ ROE with a titag of
three years confirming have a negative impact geoked for one year lagged.

Keywords: E-Banking, Profitability, Panel Model.

1- Introduction

Financial services industry over time has openddstoric transformation that can be termed asweld@ments
which is advancing rapidly in all areas of finandiermediation and financial markets such asnasice, e-
money, electronic banking (e-banking), e-brokerixpisurance, e-exchanges, and even e-supervigiennew
information technology (IT) is turning into the mdmportant factor in the future development of kiag,

influencing banks’ marketing and business stratedie recent years, the adoption of e-banking bégastcur
quite extensively as a channel of distribution fioancial services due to rapid advances in IT antensive
competitive banking markets (Menson Auta, 2010).

Ceylan Onay and et al (2008) stats that Internstchanged the dimensions of competition in thdlresaking
sector. Following the introduction of PC bankingflMs and phone banking, which are the initial cost@mes
of electronic finance, the increased adoption agmkefration of Internet has added a new distributizemnel to
retail banking: Internet/Online-banking. Allen et @002) define E-finance as “the provision of fiéal
services and markets using electronic communicatichcomputation” and today retail banks are switgto
multi-channel distribution of financial services liybrid platforms where the traditional servicesbahks are
provided through both “bricks and mortar” branclzsl Internet. However the research on the adopfon
internet banking by the consumers has been vasle Wiere has been very limited research on theceffof
internet banking on the bank profitability espdgiatithin the European Union context. As EU con#suto
enlarge, the integration of financial services eetdwards achievement of a Single European Banklagket
gains real importance. EU has also mentionedsinvatrious communications the priority it gives e tE-
finance and accordingly internet banking (Ceylampand et al, 2008).

Simpson (2002) suggests that e-banking is drivegelg by the prospects of operating costs minindraaind
operating revenues maximization. A comparison dinenbanking in developed and emerging marketsakeve
that in developed markets lower costs and highezmees are more noticeable. While Sullivan (2008)s no
systematic evidence of a benefit of internet bapkinUS click and mortar banks, Furst et al. (2002 that
federally chartered US banks had higher ROE bygulie click-and-mortar business model. Furst €2@02)
also examine the determinants of internet bankdéupton and observe that more profitable banks &ittgrnet
banking after 1998 but yet they are not the firevers (Ceylan Onay and et al, 2008).
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Ceylan Onay and et al (2008) stats that the greasgof Internet in retail banking however bringditional risk
components to overall risk profile of the bankseBasel committee has recognized these relatesl aistt has
issued Risk Management Principles for Electroniokag (2003). It aims to promote safety and sousdraf e-
banking activities while preserving the necessdexilfility in implementation due to speed of chanige
technology (Ceylan Onay and et al, 2008).

The purpose of this paper is to empirically examine long-run co-movement and the causal relatipnsh
between e-banking and profitability in selectedafstountries. We combine cross-sectional and seres
data to examine the relationship between this blegausing updated data for selcted Asian counfaeshe
years 1990-2010.

The paper is organized as follows: In Section 2pwavide a brief discussion of the panel unit rast tand the
panel cointegration procedure. Empirical resulis arovided in Section 3. Finally, Section 4 conelsidcand
policy implications.

2. M ethodology
2.1. The pand unit roots test

In order to investigate the possibility of paneintegration, it is first necessary to determine the
existence of unit roots in the data series. Far $hidy we have chosen the Im, Pesaran and St8nlidreatfter),
which is based on the well-known Dickey-Fuller prduare. Investigations into the unit root in panafadhave
recently attracted a lot of attention. Levine and, L(1993) proposes a panel-based ADF test thatiatss
parameterg; by keeping them identical across cross-sectiagibns as follows:

Ay = a; +ViVie-1 + Z§:1 aj Ay + ey (1)

where t =1,. . ., T time periods and i =1,. . .Nmbers of the panel. LL tests the null hypothesig;af =0 for
all i, against the alternate of = y,...=y <0 for all i, with the test based on statistigs= 7/s.e. (7). One
drawback is that c is restricted by being kept ibah across regions under both the null and adtitva
hypotheseslee, Chien-Chiang, 2005

For the above reason, IPS (1997) relax the assampfithe identical first-order autoregressive &ots of
the LL test and allow to vary across regions under the alternative tgmis. IPS test the null hypothesis of
y; = 0 for all i, against the alternate pf < 0 for all i. The IPS test is based on the mean-gaqugroach, which
uses the average of the statistics to perform the following statistic:

Z=+N(E - ED)/{Var(D) (@)

wheret = (%) >N t,,» the terms H{) and Varf) are, respectively, the mean and variance of eadtatistic,

and they are generated by simulations and areatslin IPS (1997). The converges to a standard normal
distribution. Based on Monte Carlo experiment rissuPS demonstrates that their test has more dal®finite
sample properties than the LL test.

Hadri (2000)argues differently that the null should be reversete the stationary hypothesis in order to have a
stronger power testdadri’'s (2000)Lagrange multiplier (LM) statistic can be writtes é.ee, Chien-Chiang,
2005:

1T 2
72 2t=1S5it

LM = 1/NZ§V:1( a2 >' Sie = Z§=1§E 3)

whereé? is the consisteriiewey and West (198 8stimate of the long-run variance of disturbancese
The next step is to test for the existence of gdam cointegration among GDP and the independanables

using panel cointegration tests suggested by Pedt€089 and 2004). The panel cointegration té&tslroni
(1999)considers the following time series panel regrassio
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wherey;; andX;, are the observable variables with dimensior{fMof« T) x 1 and(N * T) x m, respectively.
He develops asymptotic and finite-sample propedietesting statistics to examine the null hypothed non-
cointegration in the panel. The tests allow forehegeneity among individual members of the pameluding
heterogeneity in both the long-run cointegratingtees and in the dynamics, since there is no retsdrlieve
that all parameters are the same across countees Chien-Chiang, 2005

Two types of tests are suggested by Pedroni. Thetfipe is based on the within dimension approadtich
includes four statistics. They are pansdtatistic, panep statistic, panel PP-statistic, and panel ADF-stiati
These statistics pool the autoregressive coeffisiatross different members for the unit root tesisthe
estimated residuals.

The second test by Pedroni is based on the betdiessmsion approach, which includes three statistitey
are groupp statistic, group PP-statistic, and group ADF-stistisThese statistics are based on estimators that

simply average the individually estimated coeffitge for each member. Followingedroni (1999) the
heterogeneous panel and heterogeneous group mealcpategration statistics are calculated a¥ad.

Panel-statistic:
N T - -1
Zy = ( § ] E Li%; eit—l)
i=1 t=1

N T ~1/2 AN T
_ ~2 -2 A2 =2 A A 3
Zy, = (0 E 1L11i eit—l) § Li3i (Bip—1 Béyr — A7)

o i=14=t= i=14=t=1
Panel ADF-statistic:

Panelp-statistic:

N T =1/2 N T
* __ AxD T—2 ax%x2 T—2 A% Ak
Zi = (5 E Li7; eit—l) E Lii €1 Aéi;
j=14mdt=1 j=14mdt=1

1

N T - T

7 _ A2 A A EY

p= E ( E eit—l) § (8ie—146; — 1)
i=1 t=1 t=1

_ N T, T R
Zy= Z (Uz Z eit—l) Z (Bir—108; — Ay)
i=1 t=1 t=1

N T =1/2 T

Fx __ ~2 A%2 A% A%
Zi = Z (Z S eit—l) Z (8106,
i=1 t=1 t=1

Here,é;, is the estimated residual from Eq. (4) dAg is the estimated long-run covariance matrix Xéy,.
Similarly, 6;* ands;? (§;*%) are, respectively, the long-run and contemporameauiances for individual i. The
other terms are properly defined in Pedroni (1988h the appropriate lag length determined by treavily—
West method. All seven tests are distributed asgoeitandard normal asymptotically. This requires a
standardisation based on the moments of the uridgrBrownian motion function. The panel m-statigsca
one-sided test where large positive values refezinull of no cointegration. The remaining statstiliverge to
negative infinitely, which means that large negatialues reject the null. The critical values ds® @abulated

by Pedroni (1999)Lee, Chien-Chiang, 2005

Groupp-statistic:

Group PP-statistic:

Group ADF-statistic:

In the presence of unit root variables, the eftdcuperconsistency may not dominate the endogeaéct of

the regressors if OLS is employed. Pedroni (20860)vs how FMOLS can be modified to make an inferé@nce
being cointegrated with the heterogeneous dynamidhe FMOLS setting, non-parametric techniques are
exploited to transform the residuals from the cagnation regression and can get rid of nuisancanpeters
(Lee, Chien-Chiang, 2005
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3. Empirical investigation
We follow an empirical model based on previous wdrlk Ceylan Onay and et al ( 2008), where we define
bank performanceY;; (measured by ratio of bank’s pre-tax profits ttat@assets (ROA) or to its equity (ROE))
for banki in yeart as follows (Ceylan Onay and et al, 2008):
Yy = ag + a,GDP;; + a,TDD; + a3LEND;, + € (5)

ap is a bank fixed effect term that captures timeanmnt influences specific to barnk GDP is real gross
domestic production per capita and LEND is averageling rate charged by banks in yéatDD is Total
deposits in bankas a ratio of total assets in y¢atotal loans of bankas a ratio of total assets in y¢ag;; is a
mean zero, constant variance disturbance term.efprical period depends on the availability ofajathere
the time period used is 1990-2010. All variablesdugre in natural logarithms.

Table 1 presents the panel unit root tests. At askffificance level, all statistic of the level nebatonfirm that
all series have a panel unit root. Using theselteswe proceed to test GDP, TDD, LEND, and bank’s
profitability for cointegration in order to detema if there is a long-run relationship to control in the
econometric specification.

Table 1 — Panel unit root tests

Variable LL IPS Hadri
No time Time fixed No time Time fixed No time Time fixed
effects effects effects effects effects effects
GDP -2.69 0.90 -1.32 -1.41 6.70 5.00
Y -2.77 0.85 -1.58 -1.89 6.00 4.45
TDD -2.29 -2.50 -2.29 -2.48 3.36 3.98
LEND 0.61 2.87 0.87 -1.29 5.56 3.70

Data Source: World Development Indicators (2011)
Where it allows for cointegrating vectors of diffeg magnitudes between countries, as well as cpyajrand
time (8) fixed effects. Table 2 reports the panel coiragign estimation results. For the all statistieggicantly
we cannot reject the null of no cointegration. Thtusannot be seen that the GDP, TDD, LEND, anthdve
together in the long run. That is, there is nabraghrun steady state relationship between e-bankiafitability
and other variable for a cross-section of countiié® next step is an estimation of such a relatigm

Table 2- Panel cointegration tests

No time effects Time fixed effects

Panel variance 1.12 1.38
Panelp -1.02 0.73

Panel PP -1.38 -1.01
Panel ADF -2.04 -2.89
Groupp -0.63 1.47

Group PP -1.12 -1.19
Group ADF -2.69 -2.79

Statistics are asymptotically distributed as norriilke variance ratio test is right-sided, while thieers are left-
sided.

Table 3 reports the results of the individual aadgd FMOLS. The panel estimators with and witharhmon
time dummies are shown at the bottom of the tafite. coefficients of EC and K are statistically sigant at
the 5% level, and the effect is positive as expkbiethe theory.

Once the four variables are cointegrated, the stef is to implement the Granger causality test. Wse a
panel-based error correction model to accountHerldong-run relationship using the two-step procedtmom
Engle and Granger (1987). The first step is thenadion of the long-run model for Eq. (5) in orderobtain the
estimated residuals,

Table 3- Full modified OLS estimates (dependeniade is ratio of bank’s pre-tax profits to totakats (ROA))

Country groupings C GDP TDD LEND

Panel (without time dummies) 0.32 (2.26) 0.62 (#.10 0.55 (3.22) | -0.032 (
3.26)

Panel (with time dummies) 0.28 (2.89) 0.42 (8.11) .3605.14) | -0.028 (-
5.39)

Data Source: World Developmentidatbrs (2011)
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Table 4- Full modified OLS estimates (dependeniaide is ratio of bank’s pre-tax profits to eqUIBOE))

Country groupings C GDP TDD LEND

Panel (without time dummies) -2.45 (- 1.03 (4.55) 2.37 (4.38) 0.47
3.14) (6.20)

Panel (with time dummies) -4.04 (- 1.13(3.28) 3.19 (4.76) 0.53
5.36) (4.26)

Data Source: World Developmentdatbrs (2011)

The results of our estimations using FNOLS with @uon Intercept are available on table 3 and 4. The

adoption of online banking does not seem to hasigificant impact on the performance of selectedntries
banks measured in terms of ROA and ROE in the gkadoption. However, we see a significant decréasee
profitability. This could be attributed to the iease in IT expenditures following the adoption loé thew
technology. Only in the second year following tlition of the technology, we see a positive cokffit of
the variable on the ROE estimation. This indicales the process is gradual. The sign of the cmefft on the
ROA for the same period is also positive but tligable is not significant.

4. Conclusions

This paper employs data on selected Asian courfiees 1990 to 2010 to examine the relationship leetve-
banking profitability and economic growth (GDP) afdtal deposit. The panel cointegration and thelties)
panel-based error correction models are conduotadgwer the question. The full-modified OLS dewith the
problem of endogeneity. Our evidence shows resulggiesting that there is a short run steady-st¢ddonship
between this variable for a cross-section of cees@and vice versa.

Previous studies having used time series data riedg ynreliable and inconsistent results due tosthert time
spans of typical datasets. By contrast, this papelies the new heterogeneous panel cointegragimimique to
investigate the relationship between this variaaess this countries. Internet has changed therdiions of
competition in the retail banking sector by addmgew distribution channel to retail banking. Itshalso
provided opportunities for emerging countries taéldbup their financial intermediation infrastrucéuthrough
the leapfrogging effect as recent literature hgsied.

In this research we have analyzed the effects bh@manking activities on the performance of tlanking
sector in selected countries. By using panel data this countries that have adopted internet bapkometime

between 1990 and 2010, we have estimated the effecnline banking activities on the three common

determinants of bank performance, namely the redarassets and return on equity. Our results peos@mne
evidence that investment in e-banking is a gragwatess. The internet banking variable has hadsitiy®
effect on the performance of the banking system.
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