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Foreword

The rapid strides made in the information and communication technology (ICT) arena have tremendously
impacted the way banking is done worldwide. Nowadays, the customer does not have to enter the brick-
and-mortar structure of the bank in order to get serviced by the bank. He or she can get all the services
right at his or her doorstep on his or her desktop. Such is the quintessential influence of ICT on banking
that all major operations/decisions with regard to deposits, withdrawals, and investments can be made at
the click of a mouse on a computer or at an automatic teller machine (ATM). Another important fallout of
this ICT-driven revolution in banking is that, thanks to the advances made in data mining and customer
relationship management (CRM), banks can reap profits by increasing their service pie in a manner,
which was unthinkable a decade ago. Consequently, the banks on their part can tailor their products to
suit the customer needs and even pinpoint the customers who would purchase their products.

The banks are continuously striving hard to bring the state-of-the-art ICT innovations to make
banking an even more convenient and pleasurable experience, and in the bargain attract more and more
customers, thereby increasing the banks’ profits. Consequently, the banks have dumped their traditional
product-driven strategy to embrace the more logical and profitable customer-driven strategy. On the
other hand, customers have also become hungrier and want the banks to become a one-stop-shop for all
their financial and investments needs. This two-way demand and supply equation has not yet reached
equilibrium, and this precisely has given rise to an increasingly difficult set of managerial problems for
the banks to grapple with.

In this edited book, Dr. Vadlamani Ravi has succinctly captured these managerial problems in three
dimensions, which he calls services management, business management, and risk management. This
categorization, I believe, is logical and operationally sufficient. Services management takes care of tech-
nology-driven issues. Business management pertains to segmenting and identifying the right customer
base for the right products. Finally, risk management attempts to measure and mitigate the associated
finance and technology associated risks, namely, credit risk, market risk, and operational risk.

There is a right balance in the organization of the chapters in the book. All the important issues such
asservice quality in banks; technology acceptance of smart cards, Internet banking, and electronic purses;
mobile banking and mobile commerce; information assurance in Internet banking; the usefulness of
CRM and customer value dynamics in the banking industry; data warehousing and data modeling; data
mining for risk management in credit cards; credit scoring, bankruptcy prediction, and foreign exchange
forecasting; new computational model for value-at-risk; and software agent-based banking application
architectures are covered in the book in great detail.

That the topic of this book is of paramount importance can be seen by the fact that the academics,
researchers, and professionals from all over the world have contributed to it. This shows how relevant and
contemporary the theme of the book is. Dr. Ravi must be congratulated for venturing into an undertaking
as difficult as editing this book. Full credit to him for bringing the seemingly unrelated disciplines under
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one roof. [ have no hesitation in suggesting this book to MBA students in finance, financial engineering,
and information systems at any university. | am sure this book would also be of immense use to technol-
ogy, business, and risk management professionals in the banking industry.

Professor M. Rammohan Rao
Dean, Indian School of Business
Hyderabad, India

M. Rammohan Rao is the dean of the Indian School of Business (ISB). In his role as the dean, he fo-
cuses on bringing cutting-edge global research to ISB and helps in building the school as an academic
institution of global repute. An illustrious academic, renowned worldwide for his research and teaching
capabilities, Dean Rao has taught as a tenured professor of operations research at the Stern School of
Business, New York University. He has also taught at the Graduate School of Management, University
of Rochester as an associate professor and as a visiting faculty member at the University of Tennessee.
He has held various positions at the [1IM-B, including those of professor, visiting professor, dean, and
director. His current teaching and research interests are in the areas of optimization, corporate finance,
and financial derivatives. Dean Rao has published more than 85 articles in various professional jour-
nals. He has won several prestigious awards conferred on him by leading institutions across the world.
He holds a PhD in Industrial Administration from the Graduate School of Industrial Administration,
Carnegie-Mellon University, USA.
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Preface

Although ‘banking’ is an old activity and has its roots in economics, finance, and commerce, the con-
cept of ‘banking technology’ is of recent origin. To many people ‘banking technology’ means the use of
computers and related hardware to streamline and automate banking operations. This book attempts to
demystify ‘banking technology’ and offer a much broader meaning and more realistic and operationally
sufficient perspective on ‘banking technology’.

Universally conducting efficient banking operations and associated business involves managing:

1. The information and communication technology that drives the banks’ core business.

Customer relationships.

3. Risks associated with conducting business with customers and other banks and financial institu-
tions.

N

Therefore the book is categorized according to the three focal areas: services management, business
management, and risk management.

Successful banks all over the world have invested considerably in information and communication
technologies, which in turn would increase banks’ profits considerably on one hand and improve the
convenience and comfort levels of their customers in doing business with them on the other. Further,
such banks are very sensitive to the risks they face in dealing with money in the form of credit risk or
market risk or operational risk. Banks continuously embrace, with great fervor, the latest developments
in information and communication technologies and customer relationship management in order to ser-
vice customers better and reap more profits. If banks employ cutting-edge technologies to service their
customers effectively and efficiently, regulatory requirements such as Basel II also force the banks to
implement these technologies to enable uniform banking services throughout the world.

This book brings together research contributions from several academics and industrial professionals
in all three aspects mentioned above, and it conveys the message that banking technology and manage-
ment emerged as a new discipline in its own right over the last decade and a half.

The foreword of the book by M. Rammohan Rao, dean of the Indian School of Business, highlights
the nature of the demand and supply equation that exists between the banks as service providers and
the customers and the resulting explosion of research opportunities. The division of chapters into three
areas is operationally sufficient.

In Chapter I, Ravi introduces an overview of banking technology, its various facets, and the evolution
of banking. Banking technology is introduced as a consortium of several disparate disciplines such as
finance and risk management, information technology, communication technology, computer science, and
marketing science. The influence of all these disciplines on various aspects of modern banking operations
is clearly explained. Nowadays, banks and their customers are in a win-win situation where banks offer



XV

more and more services under one roof with impeccable reliability in a fairly secure manner resulting
in more profits, and customers on the other hand can feel the pleasure and convenience of banking.

In Chapter 11, Bellini and Pereira discuss various aspects of service quality for customers in the
banking industry. They study the quality of banking services on the basis of the perception of 11,936
customers of a major Brazilian bank, and they identify five drivers that could explain customer satis-
faction in an indirect way. These are: (1) business and financial transactions, (2) customer relationship,
(3) information technology, (4) branch, and (5) image. They argue that these factors would help bank
executives make strategic decisions in addressing a bank’s customers.

In Chapter 111, Carr reviews important theories in information systems—namely, the diffusion of
innovations theory, the theory of planned behavior, and the technology acceptance model—that explain
the adoption and diffusion of Internet banking. Empirical works investigating these theories are discussed.
Carr also highlights the theoretical and methodological limitations of these models. Approaches that
complement or challenge positivistic methodologies that are interpretive are presented in a case study.
This chapter also discusses future trends in Internet banking that could include populations not included
in the modern electronic financial systems.

In Chapter 1V, Makris, Koumaras, Konstantopoulou, Konidis, and Kostakis describe the factors
that affect the customer acceptance of Internet banking with the help of a case study of ALPHA Bank in
Greece, which pioneered e-banking services in Greece. The authors also present a thorough analysis of
the case study with the help of factor analysis on customer questionnaires in order to quantify the various
variables that affect the use of an Internet banking system. They infer that although Internet banking in
Greece is steadily penetrating, factors like security, ease of use, and perceived usefulness of a system
continue to affect the customer’s decision to adopt an Internet banking system.

In Chapter V, M’Chirgui and Chanel present the electronic purse as one of the latest smart card
applications. This chapter explores and models the factors—economic, technological, and social—and
forces driving the adoption and use of the Moneo electronic purse in the south of France. An empirical
study presented analyzes the determinants of the probability of adoption for consumers and retailers,
and of the frequency of use for consumers. The authors found that the frequency of use of Moneo is
influenced by relative advantage, cost, visibility, security, income, and gender. Finally, the reasons why
Moneo seems to have met with failure are determined, and solutions to help reach the required critical
mass are proposed.

In Chapter VI, Patra proposes a novel hybrid service-oriented agent architecture for developing
software in the banking industry as a possible solution to the growing issues of inter-and intra-bank
operations. He cites the issues of interoperability, scalability, maintainability, and security as the chal-
lenges for the banking industry. He argues that the hybrid architecture can seamlessly integrate business
functionsacross organizational boundaries. He illustrates the proposed service-oriented agentarchitecture
with the help of a few banking applications.

In Chapter V11, Wonglimpiyarat, introduces a smart card (ATM/cash card, credit card, EFTPOS/
debit card) application in the banking industry as a system innovation, where several parties join hands
together and make it a success. The chapter elucidates the network nature of smart cards. The author
argues that unless innovators in the smart card industry realize the advantages of collaboration, the dif-
fusion of smart cards may not happen.

It is well known that Internet or electronic banking is vulnerable to cyber threats and attacks that
would help the hacker or fraudster steal a customer’s complete data in no time. Consequently, information
assurance is of paramount importance to e-banking services. In Chapter V111, Gupta, Rao, and Upad-
hyaya present an interesting state-of-the-art survey on the important issue of information assurance in
electronic or Internet banking security. The survey highlights the critical aspects of information assurance
that would be needed to design, develop, and assess an adequate electronic security infrastructure.



XVi

After Internet banking, the next big wave in e-banking includes mobile payment systems (m-pay-
ment systems) and mobile commerce (m-commerce). The paradigmatic shift from physical to virtual
payment systems has been beneficial to both customers and merchants. For customers it affords ease of
use. For mobile operators, mobile payment systems facilitate to consolidate their central role in the m-
commerce value chain. Financial organizations view mobile payment and mobile banking as a new way
of providing added convenience to their customers along with an opportunity to reduce their operating
costs. Chapter 1X by Nambiar and Lu presents all these issues along with an overview of competing
mobile payment solutions that are found in the market today. It also reviews different types of mobile
fraud in the m-commerce environment and solutions to prevent such fraud.

In Chapter X, Mantrala, Krafft, Dong, and Raman present ideas and concepts taken from marketing
research literature for a successful CRM implementation in retail banking. They describe a framework
for conceptualizing, operationalizing, and measuring CRM process implementation, and illustrate its
use to identify activities that must be performed for successful CRM. They explain the proposed frame-
work in the context of a case study of CRM implementation at a European bank. They also describe the
importance of customer response to self-service banking technologies to CRM managers at banks. This
chapter is a contribution on the operational and managerial aspects of CRM.

In Chapter XI, Rajagopal discusses a model that analyzes the variables associated with customer
value. The model combines customer value, competitive efficiency, and profit optimization through a
set of linear equations The framework is based on the theory of competitive advantage and customer
lifetime value, so as to maximize the potential of the organization to create and sustain satisfied custom-
ers. The chapter also analyzes the main criteria for a successful Internet banking strategy and brings
out benefits of e-banking from the point of view of banks, their technology, and customer values, and
concludes that there is increasing returns to scale in the bank services in relation to the banking products,
new technology, and customer value.

In Chapter XI11, Narayanan presents the fundamental concepts of a data warehouse and its usefulness
in banks. He argues that they are important if banks are to achieve sustainable competitive advantage
against competing banks. Using data warehousing and analytics, it is possible for the banks to understand
the behavior of their customers, which in turn helps them improve interaction with customers. The author
argues that the same infrastructure can be used for multiple business applications.

In Chapter X111, Narayanan presents the implementational details of data warehousing and analyt-
ics in the banking industry with the help of a real-life case study. Data warehousing represents one of
the foremost technologies that can be used by banks to obtain sustainable competitive advantage. The
author argues that adopting the right implementation methodology is important to ensure successful
implementation, and he describes alternate implementation methodologies, typical challenges in imple-
mentation, and critical success factors.

While developing data warehouses for banks, an important aspect is the development of a logical
data model, and the entire success of a data warehouse depends heavily on, among other things, the
logical data model conceived and used. In Chapter X1V, Mauser describes a data model called SKO-
Datenmodell, for a savings bank, Sparkassen-Organization, in Germany. The data model with 17,490
well-defined modeling objects was initially developed 15 years ago based on the financial services data
model (FSDM) of IBM. SKO-Datenmodell is specially designed for Sparkassen-Organization. The dif-
ferent levels of SKO-Datenmodell and their uses are described in this chapter.

In Chapter XV, Ravi, Kumar, Srinivas, and Kasabov present an algorithm to train radial basis func-
tion neural networks (RBFNSs) in a semi-online manner and demonstrate its effectiveness on bankruptcy
prediction in banks. The authors employ the online, evolving clustering algorithm in the unsupervised
training part of the RBFN and the ordinary least squares estimation for the supervised training part.
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They compare its performance with a multi-layer perceptron, an adaptive neuro-fuzzy inference system
(ANFIS), TreeNet, a support vector machine (SVM), a radial basis function neural network (RBFN), a
rough set-based expert system (RSES), and an orthogonal RBFN. The authors conclude that the proposed
semi-online algorithm for RBFN is better than other neural networks when area under the ROC curve
(AUC) is taken as the performance metric.

In Chapter XVI, Yu, Wang, and Lau present a thorough literature review on the applications of neu-
ral network models to foreign exchange rates forecasting. Further, they propose a novel support vector
regression (SVR)-based nonlinear ensemble forecasting model for foreign exchange rates forecasting.
The ensemble comprises single neural network models as its constituent members, which are selected
based on a conditional generalized variance approach. For illustration purposes, four typical foreign
exchange rate series are used for testing. The authors compare several nonlinear ensemble methods for
forecasting foreign exchange rates with the proposed SVR-based ensemble with respect to the measures
such as normalized root mean square error and directional change statistics. Results obtained indicate
that the proposed nonlinear ensemble model can improve the performance of foreign exchange rates
forecasting.

In Chapter XV1I, Samanta presents a procedure for the measurement of a value-at-risk parameter
for a portfolio using historical returns. The main issue here is the estimation of suitable percentile of the
underlying return distribution. When returns are normal variates, it is a very simple task. But it is well
known that financial market returns seldom follow normal distribution. So, one has to identify suitable
non-normal distribution for the returns and find out the percentile of the identified distribution. The class
of non-normal distributions, however, is extremely wide and one has to identify the best distributional
form from such a wide class. In order to handle the non-normality, he adopts a transformation-based
approach originally proposed in 2003. The performance of the transformation-based VaR models is
compared with two widely used VaR models. The author concludes that the transformation-based ap-
proach is a useful alternative.

The usefulness of data warehousing and data mining in banking industry is very well known. In
Chapter XVIII, Felsévalyi and Couran highlight the importance of data mining in risk management in
lending and credit card activities at Citigroup. The authors focus attention on corporate lending based
on Citigroup’s own practices. They describe various aspects of risk management and assessment, early
warning models, measuring loss, and also consumer lending with reference to credit cards.

In Chapter XIX, Bose, Pui Kan, King Tsz, Wai Ki, and Cho Hung present an overview of credit
scoring models in banking and the applications of data mining in credit scoring. The applications of
credit scoring presented include credit card, mortgage, and small business lending. A detailed discus-
sion and review of the use of various data mining techniques to credit scoring are presented. A method
to estimate the default probability is also presented. The chapter concludes by highlighting the merits
and demerits of credit scoring.

This book is useful to the undergraduate and graduate students of an MBA program in financial
engineering at any university. The book can also be used as reference book by researchers of financial
engineering and banking executives.

Vadlamani Ravi
Institute for Development and Research in Banking Technology
Hyderabad, India
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Chapter |
Introduction to Banking
Technology and Management

Vadlamani Ravi
Institute for Development and Research in Banking Technology, India

ABSTRACT

This chapter introduces banking technology as a confluence of several disparate disciplines such as
finance (including risk management), information technology, computer science, communication tech-
nology, and marketing science. It presents the evolution of banking, the tremendous influence of infor-
mation and communication technologies on banking and its products, the quintessential role played by
computer science in fulfilling banks’ marketing objective of servicing customers better at less cost and
thereby reaping more profits. It also highlights the use of advanced statistics and computer science to
measure, mitigate, and manage various risks associated with banks’ business with its customers and
other banks. The growing influence of customer relationship management and data mining in tackling
various marketing-related problems and fraud detection problems in the banking industry is well docu-
mented. The chapter concludes by saying that the banking technology discipline is all set for rapid
growth in the future.

INTRODUCTION banks. Banking technology also subsumes the
activity of using advanced computer algorithms
in unraveling the patterns of customer behav-
ior by sifting through customer details such as
demographic, psychographic, and transactional

data. This activity, also known as data mining,

The term “banking technology” refers to the use
of sophisticated information and communication
technologies together with computer science to
enable banksto offer better servicesto its custom-

ers in a secure, reliable, and affordable manner,
and sustain competitive advantage over other

helps banks achieve their business objectives
by solving various marketing problems such as
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customer segmentation, customer scoring, target
marketing, market-basket analysis, cross-sell,
up-sell, customer retention by modeling churn,
and so forth. Successful use of data mining helps
banks achieve significant increase in profits and
thereby retain sustainable advantage over their
competitors. From a theoretical perspective,
banking technology is not a single, stand-alone
discipline, but a confluence of several disparate
fields such as finance (subsuming risk manage-
ment), information technology, communication
technology, computer science, and marketing
science.

Figure 1 depicts the constituents of banking
technology. From the functional perspective,
banking technology has three important dimen-
sions, as follows:

1. Theuseofappropriate hardware for conduct-
ing business and servicing the customers
through various delivery channels and pay-
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ment systems and the associated software
constitutes one dimension of banking
technology. The use of computer networks,
security algorithms in its transactions,
ATM and credit cards, Internet banking,
telebanking, and mobile banking are all
covered by this dimension. The advances
made in information and communication
technologies take care of this dimension.
On the other hand, the use of advanced
computer science algorithms to solve sev-
eral interesting marketing-related problems
such as customer segmentation, customer
scoring, target marketing, market-basket
analysis, cross-sell, up-sell, and customer
retention faced by the banks to reap profits
and outperformtheir competitors constitutes
the second dimension of banking technology.
Thisdimension coversthe implementation of
a data warehouse for banks and conducting
data mining studies on customer data.

Figure 1. Different constituents of banking technology
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3. Moreover, banks cannot ignore the risks
that arise in conducting business with
other banks and servicing their customers,
otherwise their very existence would be at
stake. Thus, the quantification, measure-
ment, mitigation, and management of all
the kinds of risks that banks face constitute
the third important dimension of banking
technology. This dimension covers the pro-
cess of measuring and managing creditrisk,
market risk, and operational risk. Thus, ina
nutshell, in *banking technology’, ‘banking’
refers to the economic, financial, commer-
cial, and management aspects of banking,
while ‘technology’ refersto the information
and communication technologies, computer
science, and risk quantification and measure-
ment aspects.

Evolution of Banking

Despite the enormous changes the banking in-
dustry has undergone through during the past
20 years—Ilet alone since 1943—one factor has
remained the same: the fundamental nature of
the need customers have for banking services.
However, the framework and paradigm within
which these services are delivered has changed
out of recognition. It is clear that people’s needs
have not changed, and neither has the basic nature
of banking services people require. But the way
banks meet those needs is completely different
today. Theyare simply strivingto provide aservice
at a profit. Banking had to adjust to the changing
needs of societies, where people not only regard
a bank account as a right rather than a privilege,
but also are aware that their business is valuable
to the bank, and if the bank does not look after
them, they can take their business elsewhere
(Engler & Essinger, 2000).

Indeed, technological and regulatory changes
have influenced the banking industry during the
past 20 years so much so that they are the most
important changesto have occurred inthe banking

industry, apart from the ones directly caused by
the changing nature of the society itself. In this
book, technology is used interchangeably with
information and communication technologies
together with computer science. The relation-
ship between banking and technology is such
that nowadays it is almost impossible to think
of the former without the latter. Technology is
as much part of the banking industry today as
a ship’s engine is part of the ship. Thus, like a
ship’s engine, technology drives the whole thing
forward (Engler & Essinger, 2000).

Technology in banking ceased being simply a
convenient tool for automating processes. Today
banks use technology as a revolutionary means
of delivering services to customers by designing
new delivery channels and payment systems.
For example, in the case of ATMs, people real-
ized that it was a wrong approach to provide
the service as an additional convenience for
privileged and wealthy customers. It should be
offered to the people who find it difficult to visit
the bank branch. Further, the cost of delivering
the services through these channels is also less.
Banks then went on to create collaborative ATM
networks to cut the capital costs of establishing
ATM networks, to offer services to customers
at convenient locations under a unified banner
(Engler & Essinger, 2000).

People interact with banks to obtain access to
money and payment systems they need. Banks,
in fact, offer only what might be termed as a
secondary level of utility to customers, meaning
that customers use the money access that banks
provide asameans of buying the thingsthey really
want fromretailerswho offer themaprimary level
of utility. Customers, therefore, naturally want to
getthe interaction with their bank over as quickly
as possible and then get on with doing something
they really want to do or with buying something
they really want to buy. That explains why new
types of delivery channels that allow rapid, con-
venient, accurate delivery of banking services to
customers are so popular. Nowadays, customers



enjoy the fact that their banking chores are done
quickly and easily (Engler & Essinger, 2000).

This does not mean that the brick-and-mortar
bank branches will completely disappear. Just as
increasing proliferation of mobile phones does not
mean that landline telephone kiosks will disap-
pear, so also the popularity of high-tech delivery
channels does not mean that physical branches
will disappear altogether. It has been found that
corporate and older persons prefer to conduct
their business through bank branches (Engler &
Essinger, 2000).

The kind of enormous and far-reaching de-
velopments discussed above have taken place
along with the blurring of demarcations between
different types of banking and financial industry
activities. Five reasons can be attributed to it:

1. Governments have implemented philoso-
phies and policies based on an increase in
competition in order to maximize efficiency.
Thishasresulted inthe creation of large new
financial institutions that operate simulta-
neously in several financial sectors such
as retail, wholesale, insurance, and asset
management.

2. New technology creates an infrastructure
allowing a player to carry out a wide range
of banking and financial services, again
simultaneously.

3. Bankshadto respondto the increased pros-
perity of their customers and to customers’
desire to get the best deal possible. This has
encouraged banks to extend their activities
into other areas.

4.  Banks had to develop products and extend
their services to accommodate the fact
that their customers are now far more mo-
bile. Therefore demarcations are breaking
down.

5. Banks have every motivation to move into
new sectors of activity in order to try to
deal with the problem that, if they only of-
fer banking services, they are condemned
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forever to provide only a secondary level
of utility to customers (Engler & Essinger,
2000).

ROLE OF ICT IN BANKING

Technology is no longer being used simply as a
means for automating processes. Instead it is be-
ing used as a revolutionary means of delivering
services to customers. The adoption of technol-
ogy has led to the following benefits: greater
productivity, profitability, and efficiency; faster
service and customer satisfaction; convenience
and flexibility; 24x7 operations; and space and
cost savings (Sivakumaran, 2005). Harrison Jr.,
chairman and chief executive officer of Chase
Manhattan, which pioneered many innovative
applications of ICT inbanking industry, observed
that the Internet caused a technology revolution
anditcould have greater impact on change thanthe
industrial revolution (Engler & Essinger, 2000).

Technology has been used to offer banking
services in the following ways (Sivakumaran,
2005):

e ATMsarethecashdispensing machinesthat
can be seen at banks and other locations
where crowd proximity is more. ATMs
started as a substitute to a bank to allow its
customers to withdraw cash at anytime and
to provide services where it would not be
viable to open another physical branch. The
ATM is the most visited delivery channel
in retail banking, with more than 40 billion
transactionsannually worldwide. Infact, the
delivery channel revolution is said to have
begunwiththe ATM. ltwas indeed apleasant
change for customersto be in charge of their
transaction, as no longer would they need
to depend on an indifferent bank employee.
ATMs have made banks realize that they
could divert the huge branch traffic to the
ATM. The benefits hence were mutual. Once
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banks realized the convenience of ATMs,
new services started to be added.

e Thephenomenal success of ATMshad made
the banking sector develop more innovative
delivery channelsto build oncostand service
efficiencies. As a consequence, banks have
introduced telebanking, call centers, Internet
banking, and mobile banking. Telebanking
is a good medium for customers to make
routine queries and also an efficient tool
for banks to cut down on their manpower
resources. The call center is another chan-
nel that captured the imagination of banks
as well as customers. At these centers,
enormous amount of information is at the
fingertips of trained customer service rep-
resentatives. A call center meets a bank’s
infrastructural, as well as customer service
requirements. Notonly doesa call center cut
down on costs, it also results in customer
satisfaction. Moreover, it facilitates 24x7
working and offers the “human touch” that
customers seek. The call center has large
potential dividends by way of improved
customer relationship management (CRM)
and return on investment (ROI).

. With the Internet boom, banks realized
that Internet banking would be a good way
to reach out to customers. Currently, some
banks are attempting to harness the ben-
efits of Internet banking, while others have
already made Internet banking an impor-
tant and popular payment system. Internet
banking is on therise, as is evident from the
statistics. Predictions of Internet banking to
go the ATM way have not materialized as
much as anticipated; many reasons can be
cited for this. During 2003, the usage of the
Internet as a banking channel accounted for
8.5%. Butthiswas due to the false, unrealis-
ticexpectationstiedto it. Some of the factors
that were detrimental in bringing down, or
rather, not being supportive, are low Inter-

net penetration, high telecom tariffs, slow
Internet speed and inadequate bandwidth
availability, lack of extended applications,
and lack of a trusted environment.

. Mobile banking however is being regarded
in the industry as “the delivery channel of
the future” for various reasons. First and
foremost is the convenience and portabil-
ity afforded. It is just like having a bank in
the pocket. Other key reasons include the
higher level of security in comparison to the
Internet and relatively low costs involved.
The possibility that customers will adopt
mobile banking is high, considering the
exponential growth of mobile phone users
worldwide. Mobile banking typically pro-
vides services such as the latest information
on account balances, previous transactions,
bank account debits and credits, and credit
card balance and payment status. They also
provide theironline share trading customers
with alerts for pre-market movements and
post-market information and stock price
movements based on triggers.

Another fallout of the ICT-driven revolution
in the banking industry is the Centralized Bank-
ing Solution (CBS). A CBS can be defined as a
solution that enables banks to offer a multitude of
customer-centric services on a 24x7 basis from a
single location, supporting retail as well as cor-
porate banking activities, as well as all possible
delivery channels—existing and proposed. The
centralization thus afforded makes a “one-stop”
shop for financial services a reality. Using CBS,
customers can access their accounts from any
branch, anywhere, irrespective of where they
physically opened their accounts. The benefits
offered by CBS are:

. Offer a “one-stop” IT management shop.
. Make banks prepared for current as well as
future requirements.



»  Decrease the risks arising from solutions
requiring multiple components and multiple
vendors.

. Improvethereturnsviaseamlessintegration
of software and hardware services.

. Provide a greater choice through the avail-
ability of an array of technologies (Sivaku-
maran, 2005).

Information technology has not only helped
bankstodeliverrobustandreliable servicestotheir
customers at a lower cost, but also helped banks
make better decisions. Here a data warehouse
plays an extremely important role. It essentially
involves collecting data from several disparate
sources to build a central data warehouse to
store and analyze the data. A data warehouse
in a bank typically stores both internal data and
data pertaining to its competitors. Data mining
techniques can then be applied on a data ware-
house for knowledge discovery (Hwang, Ku, Yen,
& Cheng, 2004). Data warehousing also allows
banks to perform time series analysis and online
analytical processing (OLAP) to answer various
business questions that would put the banks ahead
of their competitors.

Apart from the market-driven reasons, com-
pliance-driven reasons are also there behind
banks establishing a data warehouse. Basel Il
accord is one such compliance. Basel 11 is one of
the largest financial shake-ups in recent times; it
will eventually lead to new rules and regulations
for the banking industry worldwide. Banks were
supposed to have their processes and systems
in place by the start of 2007, which was when
the Basel Committee on Banking Supervision
planned to implement the Accord. The crux of
Basel II is to ensure that financial institutions
manage risk so that they have the adequate capi-
tal to cover exposure to debt. Banks will have to
carry out a fundamental review and overhaul of
their processes and systems in order to achieve
compliance. Technology will be at the core of
their strategies to meet Basel Il requirements.
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The construction of a historical data store is akey
IT initiative that must be pursued on a priority
basis within Basel 11 programs. This will collect
up to three years of operational risk data and up
to seven years of credit risk data, and will act as
astepping stone towards a ‘single customer view’
for managing risk at an individual customer level
(Porter, 2003).

The nextwave in ICT-driven banking resulted
in the creation of the Society for Worldwide In-
terbank Financial Telecommunication (SWIFT),
which is a financial-industry-owned cooperative
organization. SWIFT provides secure, standard-
ized messaging services and interface software
to 7,650 financial institutions spread over 200
countries. SWIFT’s worldwide community
includes banks, broker/dealers, and investment
managers, as well as their market infrastructures
inpayments, securities, treasury, and trade. Estab-
lishment of SWIFT isalandmark developmentin
worldwide payment systems in banks and financial
institutions. SWIFT, through its comprehensive
messaging standards, offers the financial services
industry a common platform of advanced tech-
nology and access to shared solutions through
which each member can communicate with its
counter party. SWIFT works in partnership with
its members to provide low-cost, competitive fi-
nancial processing and communications services
of the highest security and reliability. It contrib-
utes significantly to the commercial success of
its members through greater automation of the
end-to-end financial transaction process, based
on its leading expertise in message processing
and financial standards setting. Thus SWIFT is
another important product of the applications of
information and communication technologies in
the banking industry (Graham, 2003).

Negative Effects of ICT in Banking, and
Solutions Offered by ICT

While ICT provides so many advantages to the
bankingindustry, italso posessecurity challenges
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tobanksandtheir customers. Eventhough Internet
banking provides ease and convenience, itis most
vulnerable to hackersand cyber criminals. Online
fraud is still big business around the world. Even
though surveillance cameras, guards, alarms,
security screens, dye packs, and law enforcement
efforts have reduced the chances of a criminal
stealing cash from a bank branch, criminals can
still penetrate the formidable edifice like the
banking industry through other means. Using
Internet banking and high tech credit card fraud,
itis now possible to steal large amounts of money
anonymously from financial institutions from the
comfort of your own home, and it is happening
all over the world (Graham, 2003).

Further, identity theft, also known as phish-
ing, is one of the fastest growing epidemics in
electronic fraud in the world. Identity theft occurs
when “fraudsters” gain access to personal details
of unsuspecting victims through various elec-
tronicand non-electronic means. Thisinformation
isthen usedto openaccounts (usually creditcard),
or initialize loans and mobile phone accounts or
anything else involving a line of credit. Account
theft, which is commonly mistaken for identity
theft, occurs when existing credit or debit cards
or financial records are used to steal from exist-
ing accounts. Although account theft is a more
common occurrence than identity theft, financial
losses caused by identity theft are on average
greater and usually require a longer period of
time to resolve (Graham, 2003).

Spam scams involve fraudsters sending spam
e-mails informing customers of some seemingly
legitimate reasonto logintotheiraccounts. Alink
is provided in the e-mail to take the user to a login
screen at their bank site; however the link that is
provided actually takes the user to a ghost site,
where the fraudster can record the login details.
This information is then used to pay bills and
or transfer balances for the fraudster’s financial
reward (Graham, 2003).

Card skimming refers to the use of portable
swiping devices to obtain credit card and EFT

card data. This data is rewritten to a dummy
card, which is then usually taken on elaborate
shopping sprees. As the fraudster can sign the
back of the card himself or herself, the merchant
will usually be unaware that they have fallen
victim to the fraud.

One can curb these hi-tech frauds by using
equally hi-tech security mechanisms such as
biometrics and smart cards. The key focus in
minimizing credit card and electronic fraud is to
enable the actual user of the account to be cor-
rectly identified. The notion of allowing a card to
prove your identity is fast becoming antiquated
andunreliable. With thisinmind, using biometrics
to develop a more accurate identification process
could greatly reduce fraud and increase conve-
nience by allowing consumers to move closerto a
“nowallet” society. The mainformsof biometrics
available are fingerprint identification, palm print
identification, facial recognition, iris recognition,
voice recognition, and computer-recognized
handwriting analysis (Graham, 2003).

Many industry analysts such as the American
Bankers Association are proposing that the smart
payment cards are finally poised to change the
future of electronic payments. The smart card
combines a secure portable payment platform
with a selection of payment, financial, and non-
financial applications. The reach of the smartcard
potentially goes beyond the debit and credit card
model. Instead of a smart card, ISO uses the term
‘integrated circuitcard’ (ICC), which includes all
devices where an integrated circuit is contained
within the card. The benefits provided by smart
cards to consumers include: convenience (easy
access to services with multiple loading points),
flexibility (high/low value payments with faster
transaction times), and increased security. The
benefits offered to merchants include: immedi-
ate/guaranteed cash flow, lower processing costs,
and operational convenience (Graham, 2003).



CRM THROUGH DATA MINING

Despite investing enormously into the ICT para-
phernaliafor providing better servicesto custom-
ers, banks cannottake their customers for granted.
Unlike olden days, the customers have become
more demanding. Inotherwords, if customersare
dissatisfied with the services of a particular bank,
they immediately shift loyalties to its competitors.
Hence, like in other businesses such as retail and
insurance, banks have made a paradigmatic shift
in their marketing strategies. Consequently, the
age-old product-focused strategy has given way
to a customer-focused strategy. Hence, building
profitable and long-lasting relationships with
customers has become paramount to banks. This
is precisely where CRM plays a critical role. The
main objective of CRM is to make long-lasting
and profitable relationships with customers.
The successful adoption of 1T-enabled CRM
redefines the traditional models of interaction
between a business and its customers both na-
tionally and globally. CRM promises achieving
corporate objectives, which involves continuous
use of refined information about current and po-
tential customers. With IT and communication
technologies, banks can offer their customers a
variety of products, lower prices, and personalized
service. The effective management of information
and knowledge is important to CRM for product
tailoring and service innovation. It provides a
single and consolidated view of the customer,
calculating the value of the customer, establishing
astrategy for multi-channel-based communication
with the customer, and designing personalized
transactions. CRM together with data mining
helps banks improve their marketing policies to
attract more customers and thereby increase their
profit. Customer knowledge is recognized as an
asset. IT is the enabling technology for discovery
and management of customer knowledge (CRMin
UK ref). With the IT-enabled CRM, relationship
marketing has become a reality in recent years to
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gaining competitive advantage (Rygielski, Wang,
& Yen, 2002).

Data mining tools can answer business ques-
tions very quickly and accurately now due to
the information available, but in the past that
was time consuming to pursue. The advent of
the Internet has undoubtedly contributed to the
shift of marketing focus, as online information
is more accessible and abundant. Collecting
customer demographic and psychographic data
and its analysis makes target marketing possible.
Knowledge discovery in databases (KDD) or data
mining activities can be categorized into three
major groups: discovery, predictive modeling, and
forensic analysis. Data mining performs analysis
that would be too complicated for traditional
statisticians (Rygielski et al., 2002). Most of the
banks are investing large amounts of money to
collectand store transactional, demographic, and
psychographic data of customers. The emphasis
is now on how to effectively utilize the customer
databases to manage the customer relationship.
The potential difficulty of converting data into
profits lies in obtaining relevant information from
the data and customize the marketing mix poli-
cies to satisfy the consumer’s wants and needs
(Li, Xu, & Li, 2005).

Banks employ data mining for the following
tasks:

1. Card marketing: By identifying opti-
mal customer segments, card issuers and
acquirers can improve profitability with
more effective acquisitions and retention
programs, targeted product development,
and customized pricing.

2. Cardholder pricing and profitability: Card
issuers can take advantage of datamining to
price their products so as to maximize profit
and minimize loss of customers. They can
also perform risk-based pricing.

3. Predictive lifecycle management: Data
mining helps banks predict each customer’s
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Figure 2. Applications of data mining in banking
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appropriately.

4.  Forensic analysis: It is unusual to employ
data mining for forensic analysis in many
domains, but in banking it is a common
practice, to look for deviations in the data
for fraud detection. Businesses must have
to use technology responsibly in order to
achieve a balance between privacy rights
and economic benefits. Current CRM solu-
tionsare notensuring customer information
privacy fully (Rygielski et al., 2002).

5. Cross-sell/up-sell: Using data mining,
banks can cross-sell or up-sell their products
to customers.

6. Customer churn modeling: Customer
churn modeling isan important problem for
banks and financial institutions to grapple
with. Churn happenswhen existing custom-
ersbecome disgruntled with some aspects of
theservice of agivenbank and shift loyalties
to one of its competitors. Data mining tech-
niques are extremely useful in identifying

potential churners and giving banks early
warning signals. Once potential churners
are identified, banks take remedial actions
to prevent such customers from leaving.
This is because acquiring new customers is
time consuming and more expensive than
retaining the existing customers.
Anti-money laundering: Money launder-
ing, considered a major financial crime, is
the process of illegally transferring money
fromone countrytoanotherinaninnocuous
manner so that it goes undetected by law
enforcement agencies. With development
of global economy and Internet banking, it
is predicted that money laundering crimes
will become more prevalent, more difficult
to investigate, and more detrimental to the
economy and financial systems. The investi-
gation of money laundering crimes involves
reading and analyzing thousands of textual
documents to generate crime group models
(Zhang, Salerno, & Yu, 2003).



The use of international trade to transfer
money undetected between countries is an old
technique to bypass the government scrutiny.
This isachieved by either overvaluing imports or
undervaluing exports. This approach of money
transfer need not be used to fund terrorist activi-
ties alone, but also can be used to evade taxes
(Zdanowicz, 2004). Data mining is extremely
useful in tackling the problem, and techniques
like Web mining, text mining, collaborative filter-
ing, social network analysis, and link discovery
based on correlation analysis are nowadays used
to trace the links between transfer of high-value
amounts (Zhang etal., 2003). Figure 2 succinctly
captures various applications of data mining in
banking and finance.

Business process re-engineering is increas-
ingly important asaway for companies to remain
competitive. Process orientation combined with IT
canyieldtremendous performance improvements
incompanies. The banking sector isalso demand-
ing reengineering due to changes in economic
setting, consumer needs, and market competition,
andrequiresaredesign of currentaccount-oriented
and product information technology systems to
customer-oriented systems. The majority of cur-
rentbanking I'T systemsadoptanaccount-oriented
approach, thus limiting flexibility either to create
strong relationships with their existing customers
or to attract new ones with increased marketing
efforts. Hence, there is a practical need for re-
engineering of both banking business processes
and their associated information systems. It was
found that object-oriented methods are useful for
business process reengineering asthey canforma
basis for representing banking business processes
and information systems (Mentzas, 1997).

ROLE OF COMPUTER SCIENCE IN
RISK MANAGEMENT IN BANKING

The quantification, measurement, mitigation, and
management of risks occurring in banks while
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conducting their business are an integral part
of successful and efficient banking operations.
Risk is defined as the potential for realization of
unwarranted consequences of an event. Inview of
the foregoing discussion in previous sections, itis
clear that IT has become essential for the smooth
running of the banks’ operations. Eveninthearea
of risk management, various areas of computer
science are employed like never before and the
growth has been tremendous. Various statistical
and computer science algorithms are used for
quantifying the risk whose information canthen be
used by the management team in hedging the risk
through various countermeasures as applicable.
In the banking scenario, risks can be broadly
classified into three categories: credit, market,
and operational risks. Credit risk is the risk of a
counter party not meeting its obligations. Vari-
ous credit-scoring models are developed in order
to evaluate a counter party’s creditworthiness,
whose information can be very valuable when
the management makes the decision of whether
or not to grant a loan to a counter party.

Inthe pastdecade, many modeling alternatives,
like traditional statistical methods, non-paramet-
ric methods, and artificial intelligent techniques,
have been developed in order to successfully
handle creditscoring tasks. Discriminantanalysis
and logistic regression are the most commonly
utilized statistical credit scoring techniques,
though often being criticized due to their strong
model assumptions and poor credit scoring ca-
pabilities. On the other hand, the artificial neural
networks are attractive alternatives in handling
creditscoring tasks due totheir associated memory
characteristic, generalization capability. Even
with the above-mentioned advantages, neural
networks are criticized for long training process
in designing the optimal network’s topology
and difficulties in interpreting the knowledge
learned by the weights of the network. Li et al.
(2003) reported that classification trees are more
suitable than logistic regression in credit scoring
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applications. Later hybrid models involving mul-
tivariate adaptive regression splines (MARS) and
neural networks (Lee et al., 2005), a new fuzzy
support vector machine (Wang, Wang, & Lai,
2005), genetic-fuzzy and neuro-fuzzy classifiers
(Hoffmann, Baesens, Martens, Put, & Vanthienen,
2002), backpropagation neural networks with
discriminantanalysis (Leeetal.,2002), clustering
and neural networks (Hsieh, 2005), radial basis
function network with softmax activation func-
tion (Sarlija, Bensic, & Zekic-Susac, 2006), and
two-stage genetic programming (Huang, Tzeng,
& Ong, 2005) were proposed for credit scoring
problems.

According the Basel Committee, operational
risk is defined as “the risk of loss resulting from
inadequate or failed internal processes, people
and systems or from external events.” This kind
of risk is most difficult to anticipate and hence
manage because of its unpredictable nature. Many
sophisticated methodologies have been proposed
in order to quantify operational risk in recent
times. The methodologiesrange from simple math-
ematical methods to sophisticated soft computing
methods. Scandizzo (2003) discussed the use of
fuzzy logic in the measurement of operational
risk. He developed a clustering algorithm based
on afuzzy algebra that produces a ranking of the
business units within a financial institution.

Both linear and non-linear models have been
developed for the measurement of operational
risk. Linear models include regression models,
discriminant analysis, and so forth. The non-
linear models, based on artificial intelligence,
try to capture the non-linearities in operational
risk. Neural networks are an alternative to non-
parametric regressions. Bayesian belief networks
have attracted much attention recently as a pos-
sible solution to the problems of decision support
under uncertainty. Bayesian networks provide a
lot of benefits for data analysis. Firstly, the model
encodes dependencies among all variables and it
also handles missing data. Secondly, they can be

used to learn causal relationships and hence used
to gainan understanding of problem domainsand
to predict the consequences of intervention.

Data mining can be extremely useful in esti-
mating hidden correlations and patterns of losses
related to operational risk in large organizations,
where these operational losses can be correlated
to a number of unimaginable factors. And the
simplest correlation techniques might not work
efficiently or uncover hidden patterns or correla-
tions. Fuzzy settheory facilitates decision making
where there are vague or subjective judgments as
inputs to the decision process. In banks in which
less sophisticated techniques have been put in
place, fuzzy logic can help in optimizing tasks
such as the classification orranking of operational
risk, oreveninallocating a certain capital to com-
plex transactions where a history of losses may be
very difficult to collate (Scandizzo, 2003).

Market risk can be broadly classified into
interest rate risk, foreign exchange rate risk,
and liquidity risk. Interest rate risk and foreign
exchange rate risk are modeled and predicted
by using time series methods, neural networks,
decision trees, and so forth.

ROLE OF IT IN DATA STORAGE
AND INFORMATION SECURITY IN
BANKING

Aninteresting and useful way of storing informa-
tion for banks with business presence in several
countries is with a storage area network (SAN).
A SAN is adedicated, centrally managed, secure
information infrastructure, whichenables any-to-
any (n-to-n cardinality) interconnection of serv-
ers and storage systems. Using SAN, banks can
store their wealth of information in an organized,
secure, and easily accessible manner. SAN offers
the following advantages:

. It provides the connectivity of SAN with an
ATM or a Gigabit Ethernet.
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. It also facilitates true fiber channel and
SCSI (Small Computer System Interface)
internetworking and conversion.

. If a third-party copy agent is introduced,
then it also reduces the backup many of
them have on a daily basis.

*  Another major advantage witha SAN is that
it can interoperate with RAIDs (redundant
array of inexpensive disks), tape storage,
and servers.

e ASAN provides comprehensive Web-based
and SNMP (simple network management
protocol) management (Tanna, 2002).

Having stored a lot of sensitive and confi-
dential financial data about their customers in
information systems, the banks have to worry
about making them secure enough, because the
customersultimately trustthe banks for the safety
of their information. There is a great chance for
data to be misused when transactions are made
on the Internet. To avoid such catastrophic devel-
opments, the banks must deploy a very powerful
and reliable mechanism for securing the data.
Some of the ways to introduce security in a bank
using cryptographic algorithms are as follows
(Tanna, 2002):

. Restricted access: Allowing only genuine
people to enter the bank premises by having
a physical security check. This can prevent
unwanted people entering into the bank.

. Authentication/authorization: This is
a standard protocol to verify whether the
correct user is accessing the information
(authentication by a valid username) and
whether he himself is the authorized person
who is actually using the information by
making him enter a password (authoriza-
tion).

. Encryption/decryption of sensitive/cru-
cial data: The final step in the process
would be to encode the sensitive data so
that irrelevant people do not have access to
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it, while the data is in transit or when it is
stored permanently.

Techniques for making the sensitive data
secure are:

*  Encryption systems: These are systems
that use various encryption algorithms to
secure the information.

. Digital signatures: This is a useful tech-
nique to secure information when there is
a need to transfer critical documents across
networks to combat with snooping and
manipulation of the same. The signature
is sensitive to the contents of the file and
the signature is sent along with the file for
verification (e.g., MD5).

*  Digital certificates: These powers are
built into today’s browsers (e.g., Internet
Explorer, Netscape) to employ SSL (Secure
Socket Layer) security via shtml (Secure
HTML) pages. The area of cryptography
encompasses several algorithms to ensure
safe encryption, decryption, and authentica-
tion.

ROLE OF IT IN BCP/DR IN
BANKING

Business continuity planning and disaster re-
covery is very much critical to ensure successful
and continuous operations in banks and financial
institutions. Business disruptions occur for both
foreseeable and unforeseen reasons, such as ter-
roristattacks, floods, earthquakes, and landslides.
While the probability of occurrence of any indi-
vidual event may be negligibly small, the business
impactof disruptions canbe immense. Tosurvive,
banks must protect their business against crises.
Thisisnotsimply by taking property and casualty
insurance on capital items and human resources,
but by preparing comprehensive and robust busi-
ness continuity plans (BCPs) that ensure business
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operations are resilient, the impact on customer
service is minimized, financial losses are re-
duced, and regulatory compliance is maintained
in the event of crisis. Customer loyalty, business
reputation, and public trust must be protected by
an effective and actionable BCP when a disaster
strikes. Business continuity planning is about
maintaining, resuming, and recovering business
operations—not just the recovery of the informa-
tionsystem. The planning process should include:
risk and business impact analyses; risk manage-
mentand crisis response action plans; monitoring
and testing of operations, regulatory compliance,
and recovery plans; awareness planning; and
periodic reviews and revisions. Physically, banks
can have a mirror site, which will act as a hot
redundant unit to the original site where disaster
may strike and business can be conducted as usual
inaseamless way. However, software solutions to
BCParealso possible. Software solutions provide
support throughout the BCP process, enhancing
banks’ existing assetsand capabilities with proven
productsand servicesthat help banks inassessing
likely impacts, avoiding known risks, planning
recovery options, managing and implementing
recovery mechanisms, monitoring the health of
banks’ operations, and automating action and
awareness activities (Business Continuity Plan-
ning for Banking and Finance, 2007).

CONCLUSION

This chapter describes in a nutshell the evolution
of banking and defines banking technology as a
consortium of several disciplines, namely finance-
subsuming risk management, information and
communication technology, computer science,
and marketing science. It also highlights the
quintessential role played by these disciplines in
helping banks: (1) runtheir day-to-day operations
in offering efficient, reliable, and secure services
to customers; (2) meet their business objectives
of attracting more customers and thereby mak-

ing huge profits; and (3) protect themselves from
several Kinds of risks. The role played by smart
cards, storage area networks, data warehousing,
customer relationship management, cryptography,
statistics, and artificial intelligence in modern
banking is very well brought out. The chapter
also highlights the important role played by data
mining algorithms in helping banks achieve their
marketing objectives, fraud detection, anti-money
laundering, and so forth.

In summary, it is quite clear that banking
technology has emerged as a separate discipline
in its own right. As regards future directions,
the proliferating research in all fields of ICT and
computer science can make steady inroads into
banking technology because any new research
idea in these disciplines can potentially have a
great impact on banking technology.

REFERENCES

Business Continuity Planning for Banking and
Finance. (2007). Retrieved February 7, 2007, from
http://www3.ca.com/technologies/subsolution.
aspx?id=3936

Cruz, M.G. (2002). Modeling, measuring and
hedging operational risk. Chichester: John Wiley
& Sons.

Engler, H., & Essinger, J. (2000). The future of
banking. UK: Reuters, Pearson Education.

Graham, B. (2003). The evolution of electronic
payments. BE Thesis, Division of Electrical and
Electronics Engineering, School of Information
Technology and Electrical Engineering, Univer-
sity of Queensland, Australia. Retrieved from
http://innovexpo.itee.ug.edu.au/2003/exhibits/
$334853/thesis.pdf

Hofmann, F., Baesens, B., Martens, J., Put, F.,
& Vanthienen, J. (2002). Comparing a genetic
fuzzy and neurofuzzy classifier for credit scor-

13



ing. International Journal of Intelligent Systems,
17(11), 1067-1083.

Hsieh, N.C. (2005). Hybrid mining approach inthe
design of credit scoring models. Expert Systems
with Applications, 28(4), 655-665.

Huang, J.-J., Tzeng, G.-H., & Ong, C.-S. (2006).
Two-stage genetic programming (2SGP) for the
credit scoring model. Applied Mathematics and
Computation, 174(2), 1039-1053.

Hwang, H.-G., Ku, C.-Y., Yen, D.C., & Cheng,
C.-C. (2004). Critical factors influencing the
adoption of data warehouse technology: A study
of the banking industry in Taiwan. Decision Sup-
port Systems, 37, 1-21.

Karakostas, B., Kardaras, D., & Papathanas-
siou, E. (2005). The state of CRM adoption by
the financial services in the UK: An empirical
investigation. Information & Management, 42,
853-863.

Lee, T.-S., & Chen, |.-F. (2005). A two-stage hy-
brid credit scoring model using artificial neural
networks and multivariate adaptive regression
splines. Expert Systems with Applications, 28(4),
743-752.

Li,C., Xu, Y., &Li, H. (2005). Anempirical study
of dynamic customer relationship management.
Journal of Retailing and Consumer Services,
12(6), 431-441.

Li, X., Ying, Y., Tuo, J., Li, B., & Liu, W. (2004,
October 5). Applications of classification trees to
consumer credit scoring methods in commercial
banks. In Proceedings of the IEEE International
Conference on Systems, Man and Cybernetics
(pp. 4112-4117).

Mentzas, G.N. (1997). Re-engineering banking
with object-oriented models: Towards customer

14

Introduction to Banking Technology and Management

information systems. International Journal of
Information Management, 17(3), 179-197.

Porter, D. (2003). BASEL I1: Heralding the rise of
operational risk. Computer Fraud and Security,
7, 9-12.

Rygielski, C., Wang, J.-C., & Yen, D.C. (2002).
Data mining techniques for customer relation-
ship management. Technology in Society, 24(4),
483-502.

Sarlija, N., Bensic, M., & Zekic-Susac, M. (2006).
A neural network classification of creditapplicants
in consumer credit scoring. In Proceedings of the

Conference on Artificial Intelligence and Applica-
tions (pp. 205-210). Innsbruck, Austria.

Scandizzo, S. (2003). Connectivity and mea-
surement of operational risk: An input-output
approach. Soft Computing, 7, 516-525.

Sivakumaran, M.V. (2005). Banking technology
course material for MTech (IT) with specialization
in banking technology and information security,
IDRBT.

Tanna, G.B. (2002). SAN and information security
in banking. School of Management, University
of Buffalo, USA.

Wang, Y., Wang, S., & Lai, K.K. (2005). A new
fuzzy support vector machine to evaluate credit
risk. IEEE Transactions on Fuzzy Systems, 13(6),
820-831.

Zdanowicz, J.S. (2004). Detecting money laun-
dering and terrorist financing via data mining.
Communications of the ACM, 47(5), 53-55.

Zhang, Z., Salerno, J.J., & Yu, P.S. (2003). Ap-
plying data mining in investigating money laun-
dering crimes. In Proceedings of SIGKDD’03,
Washington, DC.



Section |
Services Management



16

Chapter li

Service Quality in Banks:
What are the Factors Behind Performance
and Customer Satisfaction?

Carlo Gabriel Porto Bellini
Universidade Federal da Paraiba at Jodo Pessoa, Brazil

Rita de Cassia de Faria Pereira
Universidade Federal da Paraiba at Jodo Pessoa, Brazil

ABSTRACT

Quality in servicing customers is an important marketing construct for banks, but idiosyncrasies in
the definition of service quality and customer satisfaction, as well as in adapting current instruments
to measure them in the international banking industry, constitute major constraints to research and
practice. This chapter conceptualizes the quality of banking services based on the perception of 11,936
customers of a major Brazilian bank. Five drivers of banking service quality are developed and argued
to be a proxy for customer satisfaction: (1) business and financial transactions, (2) customer relation-
ship, (3) information technology, (4) branch, and (5) image. The resultant framework is expected to
serve bank executives when making strategic decisions on how to address their clientele.

INTRODUCTION

The search for high levels of quality in delivering
services has a tradition in industry (Zeithaml,
Parasuraman, & Berry, 1990). According to
Parasuraman, Zeithaml, and Berry (1985), ser-
vice quality was a focus just after the concern
on improving the quality of products emerged,
and services are indeed increasingly important
in the global economy—regarding the participa-

tion in the GNP and job creation, for instance.
Information technology (IT) plays an important
role in this, since it changes the economy into
one that is based on services (Fitzsimmons &
Fitzsimmons, 2000).

Competitionhasobliged service organizations
to look for an effective way to differentiate in the
market and augment the likelihood of customer
satisfaction. Strategic quality management in
services is therefore improving in industry, and
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this includes the banking sector (Soteriou &
Stavrinides, 2000; Bhat, 2005; Bexley, 2005).
However, service quality in banks was not always
targeted when looking for the mediating factors
towards financial performance (Mukherjee, Nath,
& Pal, 2003), and financial institutions struggle
to find or develop instruments to measure the
quality of their services (Bahia & Nantel, 2000;
Bhat, 2005). Delivering quality services is in
fact an important marketing strategy (Berry &
Parasuraman, 1991; Ray, Muhanna, & Barney,
2005; Voss, Roth, Rosenzweig, Blackmon, &
Chase, 2004), but difficulties in defining service
quality and customer satisfaction, as well as
problems in deploying current instruments for
measuring such constructs to specific contexts,
representimportant constraints for organizations
to address their markets. Notwithstanding, only
by measuring levels of quality it is possible to
make improvements (Gardner, 2001).

In this chapter, we develop a framework to
address the quality of banking services primar-
ily in the Brazilian context. The framework is
based on a preliminary quanti-qualitative study
carried out by a consultant firm (of which the
authors did not take part) with customers of the
foremost Brazilian bank in terms of number of
customers. Differently, though, from adopting
the SERVQUAL rationale (Parasuraman et al.,
1985, 1988; Parasuraman, Berry, & Zeithaml,
1993) for assessing quality—Iike the consultants
did—we applied SERVPERF (Cronin & Taylor,
1992) to questionnaires received from the same

Table 1. Banks sorted by ownership (Febraban, 2006)

respondents (11,936 in total), and so we were
able to re-interpret the results. The new approach
empowered us to propose five basic constructs to
measure the quality of banking services in Brazil:
(1) business and financial transactions, (2) cus-
tomer relationship, (3) information technology,
(@) branch, and (5) image.

The chapter is structured as follows: first, we
introduce the Brazilian banking sector; second,
we briefly discuss services management in bank-
ing and how to measure service quality by means
of two widely known marketing scales; third,
the research methodology is presented (both the
consultant firm’s and the authors’ procedures), as
well as the instrument developed for measuring
service quality in the Brazilian banking sec-
tor; fourth, results from one application of the
instrument are discussed, with special focus on
five quality drivers; and fifth, we proceed to con-
cluding remarks about the research, particularly
highlighting insights for the Brazilian banking
industry.

THE BRAZILIAN BANKING SECTOR

The business environment marked by fierce com-
petition and continuous changesin the relationship
between companies and customers sets the scene
for the Brazilian banking industry. According
to the Brazilian federation of banks (Febraban,
2006), this industry was characterized in the
last few years by mergers and incorporations,

Variation
2000 2001 2002 2003 2004 2005
2004-2005
Private national banks 105 95 87 88 88 84 -4.5%
Private foreign banks 70 72 65 62 62 63 1.6%
State banks 17 15 15 15 14 14 0.0%
Total 192 182 167 165 164 161 -1.8%
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by a decrease in the number of private national
banks, and by the stability inthe number of private
foreign banks operating in Brazil (see Table 1).
Besides the stability in the number of banks, the
sector is continuously improving performance.
The Basel-Il index is well above the minimum
recommended by the Central Bank of Brazil (11%)
and the international level (8%), notwithstanding
the decrease from 24.3% to 22.3% between 2004
and 2005. The good results suggest the robustness
of the sector, as well as the potential for increasing
credit in the coming years.

Another key feature of the sector in Brazil
is that there was a substantial improvement in
the fulfillment of services, particularly in terms
of enabling the electronic transactions. Internet
banking, for instance, increased by 45.3% between
2004 and 2005; currently, 26.3% of all banking
customers perform transactions via the Internet
in Brazil. Nevertheless, the traditional channels
for servicing customers are still much needed in
the country.

In what comes to products offered to the indi-
vidual customer, there was an increase of 4.3%in
savings accounts (70.8 millions in total) and an
increase of 5.4% in currentaccounts (95.1 millions
in total). Such an increase followed the evolution
of credit in Brazil, which was also expressive; in-
deed, the proportion between bank creditsand the
GNP grewfrom 27%to 31.3%, exceeding the 30%
level for the first time since 1995. This expansion
was the norm in all segments, but especially in
those with higher legal guarantees, suchasleasing
(56.25%) and consigned credit (84.3%). Finally,

Table 2. Customer support (Febraban, 2006)

social strata that were never introduced to the
financial system were remarkably benefited.

In order to continuously improve quality, cus-
tomer satisfaction polls are frequently performed
in the Brazilian banking sector. In 2005, 46.3%
of banks performed some sort of data collection
with such methods as focus groups and surveys.
Moreover, customer support services are hope-
fully effective in the sector (see Table 2).

SERVICES MANAGEMENT IN
BANKING

Assorted research on banking service quality has
been done over the last decade. Although there
is always the assumption that institutionalization
playsanimportantrole inthe overall performance
of organizations (DiMaggio & Powell, 1983),
quality is mandatory for a company to achieve
profits (Soteriou & Zenios, 1997), and iteffectively
represents the single most important factor that
mediates the selection of a bank by the prospect-
ing customer (Bexley, 2005).

According to Bellini, Lunardi, and Henrique
(2005), banks must be trustworthy and understand
the current and future needs of their customers,
thus making customers believe that they are sup-
ported by the best financial managers available in
the industry. In fact, among the most important
attributes for the perception of banking service
quality, one finds the effective fulfillment of
services and related issues like the politeness of
employees during front-end servicing.

2005 2004 2003
Number of telephone calls to customer support service 67,144,747 | 51,146,418 31,800,219
Proportion of complaints 2.2% 2.1% 2.9%
Average waiting time on the phone until support begins 56 seconds 31 seconds 180 seconds
Number of innovations introduced due to customer feedback | 278 110 185
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Informationtechnology (IT) quite remarkably
changed the financial sector (Currie & Glover,
1999), and the Internet in particular seems to be
the new channel for banks (Mavri & loannou,
2006). IT reduced the contact between the bank
and the customers, and by having lowered the
information costs, it enabled individuals and
companies to efficiently compare portfolios of in-
vestments between banks, and even investdirectly.
In general, IT provided banks with the ability to
introduce new products, increase productivity,
operate geographically dispersed, and compete on
a global scale (Cooke, 1997). However, with new
computer and telecommunications technologies
and increasingly sophisticated management and
control systems, sound investments in personnel
training and development are necessary.

Issues related to the physical branches are
also of concern for quality. For instance, the ac-
cess to the facilities (e.g., parking lot attributes
and the mobility of people inside the rooms) and
concerns on safety and convenience of location
make customers assess quality onatangible basis
(Castro, 1997). Quiality drivers also include the
branches’ external and internal architecture, the
provision of ATMs, and the availability of human
attendants (Lovelock, 1996).

Advertising practices inthe mass mediaandthe
institutionalized reputation and image within the
community may also have animpactinthe percep-
tionofabank’s quality. Horovitz (1987) makesthe
point, however, that the communication strategy
must not promise to the customer a performance
level for the service that cannot be later actually
perceived; otherwise, customersare likely to leave
the bank (Bexley, 2005). One strategy for develop-
ing a good image within the market is, according
to Compton (1991), the decision to diversify the
portfolio of services, inasmuch as those who use
many banking services are not likely to move to
another bank. Sponsoring cultural activities and
sports can also be deployed.

SCALES FOR SERVICE QUALITY

Most studies on service quality make use of the
SERVQUAL framework (Parasuraman et al.,
1985, 1988, 1993), which measures a customer’s
perception of quality from comparing his or her
expectations of an excellent service with the
perception he or she has about the actual perfor-
mance of the same service. Then, if the perceived
service matches or exceeds the expected service,
that customer would be motivated to contact the
service organization again (Kotler & Armstrong,
2001). SERVQUAL, however, suffers several
criticisms (e.g., Cronin & Taylor, 1992; Van Dyke,
Kappelman, & Prybutok, 1997), mostly fortrying
to generalize assumptions to any type of service
and for addressing service quality by contrasting
customer expectations with customer perceptions
about performance—which frequently poses
validity problems in research instruments (Peter,
Churchill, & Brown, 1993).

Cronin and Taylor (1992), on the other hand,
developed the SERVPERF framework, which
is based on the assumption that a service’s
perceived performance would be per se a good
predictor of quality. Therefore, scores computed
from differences—Iike in SERVQUAL—are
discarded, which makes SERVPERF more effi-
cient by reducing to half the items under analysis.
Moreover, it is assumed that service quality pre-
cedes customer satisfaction, and that satisfaction
strongly impacts the purchase intentions.

According to Teas and DeCarlo (2004),
however, SERVPERF is more effective in pre-
dicting perceived value and purchase intentions,
while SERVQUAL performs better in predict-
ing customer satisfaction. Further discussions
of conceptual and empirical issues of the two
frameworks can be found in Cronin and Taylor
(1992), Teas and DeCarlo (2004), Franceschini,
Cignetti, and Caldara (1998), and in a series of
information systems articles in the top journal
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MIS Quarterly (Pitt, Watson, & Kavan, 1995,
1997; Van Dyke et al., 1997; Kettinger & Lee,
1997, 2005; Watson, Pitt, & Kavan, 1998; Jiang,
Klein, & Carr, 2002).

Our study adopts SERVPERF to address the
quality of banking services, like Al-Hawari, Hart-
ley, and Ward (2005) did to measure the quality
of automated banking services, and differently
from procedures in Angelis, Lymperopoulos,
and Dimaki (2005) to understand service qual-
ity according to bank ownership. Some research
perspectives (e.g., Soteriou & Zenios, 1997)
conceptualize service quality as exhibiting ob-
jective attributes along with perceptual ones,
like waiting times, incident duration, and credit
approval rates, but we are interested solely in
the subjective interpretation of customers about
bank performance, irrespective of attributes being
somehow considered elsewhere directly measur-
able or not. More on service quality frameworks
can be found in Chowdhary and Prakash (2005),
and an interesting chronology of service quality
research is available in Bexley (2005).

THE RESEARCH

The development of the model for studying the
quality of banking services started with market-
ingresearch performed by a consultant firm hired
by the most prestigious Brazilian bank. By the
time this chapter was written, the bank had 24
million customers with financial applications,
some US$63 billion in deposits, approximately
15,000 branches in Brazil and other countries,
42,000 ATMs, and 87,000 employees (Torres &
Kischinhevsky, 2006).

The consultants identified theoretical quality
indicators for banking services. They were also
responsible for applying asurvey questionnaire to
customers of that Brazilian bank dispersed over
the whole country, as well as for formatting the
answers in an SPSS™ database. The authors of
this chapter, in turn, performed: (a) the theoreti-
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cal framework for service quality in the banking
sector, (b) the validation and improvement of the
questionnaire, and (c) the analysis of the data
collected by the consultant firm.

Data collection performed by the consultants
gathered 11,936 valid questionnaires (completely
answered and with no typos). Before data col-
lection, however, the following methodological
procedures have been performed (here only
briefly presented for the reader to know how the
first version of the instrument was developed by
the consultants):

1. Several focus groups with people carefully
selected to make emerge relevant attributes
to be included in the instrument.

2. Content analysis of the writings from the
previous step, in order to sort the attributes
and to format them into more appropriate
technical terms.

3. Pre-test of the attributes as a questionnaire
with 800 customers.

4. Adjustments to the instrument, which
grouped together 43 structured questions
aboutthe perceived performance of banking
services, answers given on a nominal five-
point Likert scale from “I totally disagree”
to “I totally agree.”

Therefore, perceived service performance
is defined by the degree to which the customer
assesses the service as effective or not. Demo-
graphic data were also collected for the customer
profile (age, gender, region of the country, etc.),
in order to build clusters of customers within
the population. Finally, one specific question
to measure each customer’s overall satisfaction
with the bank was included; it was measured by a
five-point Likert scale from “totally unsatisfied”
to “totally satisfied.”

From the consultants’ database of answers, we
initially performed a literature review on service
quality, customer satisfaction, and the banking
sector, inorderto effect construct validation of the
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instrument (Churchill, 1979; Boudreau, Gefen, &
Straub, 2001). Five factors were identified as key
for assessing the services of a bank (some theo-
retical sources clearly rooted their exhortations
in the SERVQUAL framework):

. Business and financial transactions
(B&FT), that is, attributes of the ultimate
purpose of the bank, that of collecting
financial resources from customers, mak-
ing investments, and distributing financial
benefits to customers and shareholders (e.g.,
Castro, 1997; Neuberger, 1998; Mukherjee
etal., 2003).

. Customer relationship (CR), that is, attri-
butes of the relationship between the bank
and its customers for service fulfillment
(e.g., Castro, 1997; Martins, 1996; Soteriou
& Zenios, 1997; Mukherjee et al., 2003).

. Branch (Brn), that is, attributes of the
physical environment where services are
performed, like comfort and ease of access
(e.g., Lovelock, 1996; Castro, 1997; Soteriou
& Zenios, 1997; Mukherjee et al., 2003).

. Information technology (IT), that is, how
technology supports customers in theirneeds
in services (e.g., Albertin, 1998; Drucker,
2000; Lovelock, 1996; Mukherjee et al.,
2003; Al-Hawari et al., 2005).

. Image (Img), that is, how the bank presents
itselfto society (e.g., Horovitz, 1987, Comp-
ton, 1991).

Therefore, (1) the services of a bank (2) are
offered to its customers (3) in physical branches
(4) supported by the information technologies, and
(5)theservices are made known to the community
by the image gradually developed within a group
of customers and other people. These findings
and assumptions adequately represent the main
components of a banking service.

Exploratory factor analysis was performed
in order to address construct validation—the
degree to which the instrument measures the

implied concepts (Churchill, 1979; Boudreau et
al., 2001). Prior to extracting factors, the Kai-
ser-Meyer-Olkin (KMO) measure of sampling
adequacy for factor analysis was applied to the
answers, and the present case (11,936 performance
perceptions on 43 indicators) reached the excel-
lent 0.976 level (within a 0-to-1 range). Another
preliminary test performed was Bartlett’s test of
sphericity (BTS), which checks whether the cor-
relation matrix approximates the identity matrix,
unveiling correlations among items. To a signifi-
cance level of 1% (p<0.01), the null hypothesis
of non-existing significant correlations among
items was rejected.

The next step was to conceptually analyze the
instrument. After pre-test, the instrument con-
sisted of 43 questions, meaning that 43 variables
should be scrutinized in the attempt of grouping
them into key conceptual factors. The result was
that the five factors developed from the literature
review were also found in the conceptual group-
ing of items—but some items happened to seem
irrelevant, and as such they should be tried in
further tests.

With the five conceptual factors in hand, prin-
cipal component analysis (PCA) was performed
in order to measure the mathematical correlation
among items, thus verifying the plausibility of
reducing the 43 original items to only five—the
five factors. There would be, of course, as many
components as the original items, but only the
components explaining the largest amount of
the total variance of the measures would be
considered as principal components. A criterion
for setting an acceptable level for explaining the
total variance by a principal component would be
that this component should explain at least what
would be expected from it in terms of explana-
tion if all items had the same statistical power
for the measures. That is, if n is the number of
items, then the last principal component should
explain, at the very least, 100/n% of the total
variance, thus exhibiting an eigenvalue equal to
or greater than 1. This principle can be deployed
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Table 3. Exploratory factor analysis
Item B&FT | CR IT Brn Img

It is a bank where you can easily get a loan. A7

There is a private room where you can do business with the manager. A7

You can make all sorts of banking transactions using the call center. 48

The bank invests automatically the money in your current account. .55

The bank helps you decide what to do with your money. .56

It is the bank with the lowest tariffs. 57

The bank has managers who know your needs. .58

The more you use the bank, the less you pay tariffs. .60

The manager gets in touch with you to monitor and inform about investments
and loans.

.65

You can use the overdraft checking account during some days without paying
interest.

.68

All customers are serviced equally. A42*

The security force is trained to service customers politely. 49

You are proud of owning an account in the bank. .62

The branch’s personnel is informed and competent. .64

The bank is trustworthy. .65

The employees are polite and courteous. .66

Statements are simple and easy to understand. 40

It is easy to use the bank through the Internet. 44
The bank has exclusive ATMs. 48

It is easy to get checks at the branch. .53

ATMs inside the branch are easy to use. .56

You can make all sorts of transactions with the ATMs. .60

The bank has exclusive ATMs to print checks. .64

The branch has enough tellers for the customers. .39*

The branch has enough space for the customers in its parking lot. 46*

The branch displays appropriate directions for the customers. 46

The branch’s security doors work well and enable customers to get in and out
easily.

49

The branch offers seats, water, coffee, and air-conditioner. .54

The branch is spacious. 57

The bank provides a complete portfolio of products and services. 40

The bank acts closely to the community, helping people to solve problems. 46*

The bank advertises its products and services. .50

The bank sponsors sport activities, live shows, and theater plays. .76

* |tems moved between factors due to conceptual reasons.
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when the number of items ranges from 20 to 50
(Hair, Anderson, Tatham, & Black, 1998), which
was our case (43).

When extracting the principal components
from the 43 questions and applying the orthogo-
nal rotation Varimax to help discriminate the
variables in each component, six components
emerged—and notthe five previously identified in
the conceptual stage. Nevertheless, PCA and Vari-
max are mathematical procedures not sufficient
for building the factors; in fact, the researcher’s
subjective judgment plays an important role in
this regard, thus being his or her responsibility
to ultimately decide on the whole set of factors
and items. Besides the analyst’s subjective inter-
pretation, it is common to have items with low
correlations with some or even with all factors,
this being another reason for moving items across
factors or excluding them.

Therefore, items not conceptually coherent
with the component to which they were math-
ematically correlated were assessed again. The
first procedure was to check their loads in other
components with which they had stronger theo-
retical ties, in a way that they could join those
other factors if their loads were not really low; or
itwas even assumed that an item could be deleted
from the analysis if it could not be moved from
one component to another. Numerous extractions
of principal components were performed—each
time moving some items across factors—until
10 items were considered useless for the ques-
tionnaire.

Table 4. Cronbach’s alphas for the factors

At each removal of items from the instrument
and subsequent new calculation of principal com-
ponents, KMO and BTS tests were performed. For
the final instrument with 33 items in Table 3, the
values for both tests were respectively 0.969 and
a significance level of 1%, indicating adequacy
for factor analysis.

Although the final factors present a concep-
tually valid structure and the tests for sample
adequacy show that the database is appropriate
for factor analysis, the 10 items excluded led to
a situation where only three components out of
the five in Table 3 had eigenvalues higher than 1,
with statistical power of only 39.13% of the total
variance. However, if all the five components de-
veloped conceptually are included, the explanation
amounts to 45.07%, with the two less powerful
components presenting eigenvalues close to 1
(0.988 and 0.97). We believe that this procedure
(of including the fourth and the fifth principal
components into the framework) does not harm
in any way the generalization of findings; on the
contrary, it puts together the theoretical factors
and the first five principal components statisti-
cally extracted.

Finally, in order to address the instrument’s
reliability, Cronbach’s alpha was assessed—the
higher the value, ranging from 0 to 1, the higher
the reliability that can be assigned to the set of
measures. Nevertheless, it is difficult to set mini-
mum levels for the alpha, since such a value is
highly dependent on the nature of the research
(Hoppen, Lapointe, & Moreau, 1996); we assume

Factor Cronbach’s Alpha
Business and Financial Transactions 0.84
Customer Relationship 0.79
Information Technology 0.71
Branch 0.70
Image 0.61
Questionnaire 0.92
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that values starting from 0.6 or 0.7 are acceptable
(Hair et al., 1998). If this is the case, the current
instrumentisreliable—numberswere 0.92 for the
whole instrument, and between 0.61 and 0.84 for
each factor (see Table 4).

RESULTS

Although ownership matters for bank perfor-
mance, mainly when contrasting the efficiency of
private and state banks (Bonin, Hasan, & Wachtel,
2005) and given that our research was carried out
with customers of a single bank, we believe that
the findings can be amplified to some extent for the
whole sector—at least in Brazil. The main reason
for this is that, beyond the significant sample of
almost 12,000 respondents, many interviewees
were also customers of other banks with differ-
ent ownerships, thus being able to subjectively
compare performances.

The descriptive analysis showed that the over-
all satisfaction of the bank’s customers with the
services was 3.87 (scale ranging from 1 to 5). In
what comes to the top-two-box index (Marr &
Crosby, 1993), which deals with the percentage
of satisfied or totally satisfied respondents regard-
ing the overall perception, a level of 75.4% was
reached. The average performance perceived by
the customers for the five factors ranged from 3.39
t04.26 (alsoonal-to-5scale), with 3.96 represent-
ing the instrument’s average score (see Table 5).
Althoughthese are not directly comparable scales,
it is interesting to note that, from the customer’s

Table 5. Performance of the factors

ability to use a five-point scale, the bank’s aver-
age performance in services looks similar to
the overall satisfaction with the same services;
if service performance (and not the difference
between performance and expectation) is truly a
proxy for service quality, and if service quality
precedes customer satisfaction, the results are
theoretically supported by SERVPERF.

The performance of each factor in Table 5
reflects the sum of the average performance of
each of its items. In terms of information technol-
ogy (see Table 6), emphasis is put on the bank’s
exclusive ATMs (4.46) and the ease in using
them (4.46), as well as on the simplicity of the
account statements (4.44). On the other hand,
Internet banking (3.84) scored low. During the
last two decades, the financial sector developed
greatly in terms of size, industry structure, and
the variety of consumer products and services
offered. IT has been responsible for maintaining
banking services running at the same pace or
even better than previously. Internet banking,
on the other hand, faced some difficulties before
becoming popular in Brazil; issues about access,
security, and user-friendliness were notaddressed
properly afew yearsago, driving customers away.
By means of technical improvements and huge
investments in advertising, some problems were
mitigated, and Internet banking now seems to
grow steadily.

The indicators of trust (4.53)—best perfor-
mance for the whole instrument—and employee
politeness (4.36) had the best performance for
customer relationship (see Table 7). High levels of

Factor

Performance

Information Technology

4.26

Customer Relationship

421

Image

4.03

Branch

3.91

Business and Financial Transactions

3.39

Questionnaire

3.96
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trust may lead to high levels of customer loyalty,
unfolding the possibility of strengthening the
customer relationship with the bank. Employee
performance isimportantsince employees consti-
tute the front-end interface between many;, if not
most, customersand the bank; moreover, there are
people who still prefer human interaction when
transacting withthe bank. However, the impartial-
ity in servicing averaged far lower (3.62) than the
other indicators. This attribute should be worked
out with care by the bank executives, given that
it may cause disruptions in trust.

Regarding the bank’s image (see Table 8), the
portfolio of products and services and the adver-
tisement policiesare positively noteworthy (4.30),
whereas both the sponsoring of sportsand cultural
activities and the relationship between the bank

Table 6. Information technology

and the outer community (3.63) had low perfor-
mances. What seems interesting in these findings
is that the business issues of the image—the
portfolio of products and services—performed
far higher than the actual services offered (as
discussed below), what urges managers to align
promises and offerings.

The branch (see Table 9) shows high levels for
the security doors (4.35) and the internal signaling
for customers (4.31), butthe number of tellers (3.39)
and the available space in the parking lot (3.23)
averaged among the least performing indicators of
thewhole instrument. Branch location, especially
in big cities, is critical, since customers need to
be served in a traffic-efficient manner; in order
to help solve this demand, Internet technologies
and self-service machines within third-party

Table 7. Customer relationship

Item Performance
The bank has exclusive ATMs. 4.46
ATMs inside the branches are easy to use. 4.46
Statements are simple and easy to understand. 4.44
It is easy to get checks at the branch. 4.27
You can make all sorts of transactions with the ATMs. 4.18
The bank has exclusive ATMs to print checks. 4.16
It is easy to use the bank through the Internet. 3.84
Factor 4.26

Item Performance
The bank is trustworthy. 4.53
The employees are polite and courteous. 4.36
The branch’s personnel is informed and competent. 4.28
The security force is trained to service customers politely. 4.24
You are proud of owning an account in the bank. 4.23
All customers are serviced equally. 3.62
Factor 4.21
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Table 8. Image

Item Performance
The bank provides a complete portfolio of products and services. 4.30
The bank advertises its products and services. 4.30
The bank sponsors sport activities, live shows, and theater plays. 3.88
The bank acts closely to the community, helping people to solve problems. 3.63
Factor 4.03
Table 9. Branch
Item Performance
The branch’s security doors work well and enable customers to get in and out easily. 4.35
The branch displays appropriate directions for the customers. 4.31
The branch is spacious. 4.17
The branch provides seats, water, coffee, and air-conditioner. 4.00
The branch has enough tellers for the customers. 3.39
The branch has enough space for the customers in its parking lot. 3.23
Factor 3.91
Table 10. Business and financial transactions
Item Performance
There is a private room where you can do business with the manager. 3.70
It is a bank where you can easily get a loan. 3.67
You can make all sorts of banking transactions using the call center. 3.64
The bank has managers who know your needs. 3.55
The bank helps you decide what to do with your money. 3.51
The bank invests automatically the money in your current account. 3.47
It is the bank with the lowest tariffs. 3.30
The more you use the bank, the less you pay tariffs. 3.29
The manager gets in touch with you to monitor and inform about investments and loans. 3.15
You can use the overdraft checking account for some days without paying interests. 2.63
Factor 3.39

facilities strategically located near workplaces
and domiciles are an alternative. But a number of
customers still need intense human interaction,
and those perceive that the number of tellers to
service them is not enough—unfortunately, the
number of bank personnel continues to decrease
due to the controversial efficiency imperative
applied to the salaries.
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Maybe surprisingly, the business and financial
transactions (see Table 10)—the bank’s raison
d’étre—grouped some of the poorest indicators
of all. Indeed, all items in this factor performed
lower than the instrument’s average, while the
pro-activity of the manager in updating the
customer about his or her investments and loans
(3.15) and using the overdraft checking account
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forsome days without paying interests (2.63) were
the worst performing indicators. Interestingly,
the best performing indicator—the opportunity
of talking privately with the manager—scored
below the average of all other factors (3.70). We
believe thatinstitutionalization factors (DiMaggio
& Powell, 1983) as revealed when comparing the
performance of the business issues of image and
actual transactions, and some industry practices
(e.g., all federal organizations and many other
companies require that their employees have an
accountinthe bank) areamong the reasons why the
bank exhibits a healthy financial performance not-
withstanding its poor technical performance.

Multiple regression analysis (MRA) was
carried out to show the influence of the factors
on the customers’ overall satisfaction with the
services. Although explaining somewhat poorly
the dependent variable (r>=0.315; p<0.0001), the
anal