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ABSTRACT

The paper reviews application of Analytic Hierarchy Process (AHP) in the finance sector with specific
reference to banking. The paper also describes feedback from bankers’ community in Nepal on utility of
AHP as a decision support tool. We have put effort to explore and demonstrate utility of AHP application
in banking in the situation of global financial crisis.

Despite of widespread and consistent application of AHP in business and industry, its application in
banking sector is commonly initiated in the late nineties. Application of AHP in Southeast Asian
countries and cases appeared in literature are observed after the regional financial crisis in mid nineties.
AHP has been seen as a high potential decision support tool in banking sector in the days to come. We
have also presented a bibliography of AHP application in banking in the paper.
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1. Introduction

As Analytic Hierarchy Process (AHP) is the widely used decision support tool in business and industry,
we have focused on financial sector of service industry in this paper. Banks and financial institutions are
key decision makers for controlling application of finance, its disbursement and availability in the market.
The global financial crisis and banking system are part and parcel of the current economic situation. It has
been felt that a review and application of AHP/ANP (Analytic Network Process) in the banking industry
would be a timely effort. The review is combined with the application of AHP/ANP in banking and
financial risk management for the service business sector.

The review of AHP/ANP application in banking is based on earlier application reviews including ISAHP
papers starting from 2001. Isolated application papers are also reviewed mostly at abstract level. A
bibliography of AHP applications made in banking and financial sector identified through internet
searches is presented in the reference section of the paper.

AHP application in banking sector is growing most recently, it is being combined with conventional bank
evaluation or credit rating tools. With the global financial crisis, utility of AHP is being perceived higher
in banking application. The use of AHP as a decision support tool is appreciated by banking communities
in Nepal, when the utilities are informed to them.
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Real life application of AHP/ANP in banking has a great potential. There is more to done by commercial
system producers or software vendors than by the academic communities to promote the wide-spread use
of AHP/ANP based decision support system in banking communities' world wide.

2.0 Review of Application AHP in Banking

There is very limited literature available on the application or utility of AHP/ANP in the banking sector.
Banking decision and application cases of decision support tools in banks are confidential information.
However, overviews of AHP application literatures are revisited to focus on banking. Some of specific
applications in banking are discussed and bibliography of AHP application in banking is presented.

Multiple criteria decision making (MCDM) combined with finance and categorized bibliographic study
(Steuer and Na, 2003) had excellently presented distribution of application of AHP among other MCDM
tools. We have focused the bibliographic study on AHP and banking. The 265 papers referred on the
study had identified only 18 papers on application of AHP in finance, among the 18 papers, only 8 cases
are related to application in banking. Chronologically, most of the AHP applications in banking are seen
after 1990. The AHP application identified by (Steuer and Na, 2003) includes forecasting foreign
exchange rates (Ulengin and Ulengin, 1994), business strategy formulation for a financial institution
(bank) in a developing country (Vargas and Roura-Agusti, 1989), selecting priority industry for
investment (Rashid and Tabucanon, 1991), selecting a financial instrument for foreign investment
(Meziani and Rezvani, 1990), international investment risk analysis (Jensen, 1987), evaluation of clients
in financial houses (Jablonsky, 1993), prediction of corporate bankruptcy (Hogan et. al, 2000) and bank
strategic planning for merger and acquisition (Arbel and Orger, 1990).

The other recent AHP application review (Vaidya and Kumar, 2006) cited 150 AHP application papers
mainly after 1990 (132 papers out of 150), only two applications are classified as application in banking
(Arbel and Orger, 1990) and (Ehie, et al., 1990). The application review includes earlier application
surveys (Zahedi, 1986), (Vargas, 1990) and (Steuer and Na, 2003). The two AHP applications categorized
as application in banking include work on bank strategic planning focusing on merger and acquisitions
process (Arbel and Orger, 1990) and setting up development goals in low-income developing countries
(Ehie, et al., 1990).

Observing the previous ISAHP papers, since 2001, we find that one or two papers on each symposium
relating to banking or financial crisis, eg. (Azis, 2007), (Kusumaningtuti et al., 2007), (Michnik and Lo,
2005), (Hunjak and Cingula, 2005), (Azis, 2003), (Hunjak and Jakoveevie, 2001). Among the work
presented in the ISAHP meetings, enhancement of financial risk assessment (Michnik and Lo, 2005),
securities portfolio modeling for emerging markets (Hunjak and Cingula, 2005), model for bank
performance evaluation and rating highlighting CAMEL rating (Hunjak and Jakoveevia, 2001); and legal
role on banking crisis resolution in Indonesia (Kusumaningtuti et al., 2007) are relevant and pioneering
work on application of AHP/ANP in banking and unfolding utility in a situation of financial crisis.

Some of the specific cases of AHP application in banking that have been identified are (Frei and Harker,
1998), (Macerinskiene et al., 2004), (Domaiski and Kondrasiuk, 2005), (Korhonen and Raimo, 2004),
(Berng et al., 2006) and (Lee and Jao-Hong, 2008) which are discussed further.

Specific work on AHP application in banking with collection of application examples (simple and ready
to use kind of problems for real life banking decision problems) are rarely seen in literature, however the
work by (Domanski and Kondrasiuk, 2005) is the one among few identified. The various areas of
decision problem where application of AHP is demonstrated are: establishing bank deposit interest rates,



price assessment of bank deposits, base loan rate determination, bank marketing strategy decisions,
merger related decisions, bank head office location decision, bank departments evaluation, bank IT
system selection decisions, bank human resources decisions which include board members and key
employee selection as well. (Domanski and Kondrasiuk, 2005).

Utilization of AHP for measuring aggregate process performance and a methodology taking empirical
example of retail banking industry is presented in (Frei and Harker, 1998). Review of multi criteria
framework of financial decisions of bank loan portfolio management as decision support is presented in
(Macerinskiene et al., 2004). Bridging the gap between decision-making disciplines of financial
economics and recommendation on need of AHP kind of multi criteria tool for complex modern bank
loan portfolio management decision-making is emphasized (Macerinskiene et al., 2004).

While assessing the most preferred alliances between banks and insurance companies (Korhonen and
Raimo, 2004) re-insisted that application of AHP is much less frequent in financial problems, which can
be observed on the work by (Steuer and Na, 2003) as well. Expert panel assisted by the AHP was a
successful approach in searching most preferred structure between banks and insurance companies
(Korhonen and Raimo, 2004).

Global competitiveness of local companies, with specific reference to banking industry in Thailand is
accessed on work by (Sirinaovakul, 2002). Survival of local banks in global competitive environment and
factors to enhance the global competitiveness of four Thai Banks was identified and the result was in line
with those of international credit rating agencies, including Standard & Poors and Moody's Investors
Service (Sirinaovakul, 2002).

AHP in addition to other statistical tools were utilized while developing multi criteria credit rating
(MCCR) process based on Basel II guidelines (Berne et al., 2006) which expressed the following opening
statement:
"Credit risk affects virtually every financial contract. Therefore the measurement, pricing and
management of credit risk has received much attention from practitioners who have a strong
interest in accurately pricing and managing this kind of risk and from financial economists who
have much to learn from the way such risk is priced in the market, and from bank authorities
who need to design minimum capital requirements that correctly reflect the credit risk of banks’
loan portfolios. Following the work of the Basel Committee on Banking Supervision to reform
the capital adequacy framework by introducing risk sensitive capital requirements, significant
attention has been devoted to the subject of credit risk measurement by the international
regulatory, academic and banking communities".
The work by (Berne et al., 2006) is an integrated methodology combining conventional credit rating with
numerical methods and AHP to assess distress of industrial companies according to Basel II guidelines.

Critical factors in selecting high yield bonds (HYBs) using fuzzy AHP (Lee and Jao-Hong, 2008) is
evaluated. As the returns and risks of HYB lie between the stocks and treasury bonds, the critical
evaluation criteria related to HYB selection identified and included other two parameters in addition to
default rate indicator.

Interestingly, (Fan and Cheng, 2009) utilized AHP along with TOPSIS to evaluate curriculum in
Department of Risk Management and Insurance at Universities. The study (Fan and Cheng, 2009)
triggered with the financial liberalization and deregulation process in Taiwan since 2000, needing more
competitive graduates in banks and financial institutions. The study recommended a decision model
which will help human resources managers in bank and insurance companies in hiring more qualified
graduates for their companies.



We could observe that the application of AHP/ANP in finance emerged mostly after 1990. Specific
applications of AHP/ANP in banking, like credit rating, risk assessments in banking and investment are
more apparent after 2000. Conventional credit rating and bank evaluation tools like CAMEL, Basel II are
seen combined with AHP/ANP most recently, and were found to give more insights on risk assessments
when such combined applications are made.

Banks are important players in the financial market, their role mainly is to provide credit services. Banks
are licensed by the governments to operate their business and are regulated by respective governments.
Financial crisis triggered from sub-prime lending from retail banking sector in the US vis-a-vis review of
application of AHP/ANP in banking sector is now a very important research and practical application
area. The prime or sub-prime lending is demarcated by a certain credit score, in the US sub-prime loans
are classified as those where the borrower has a FICO (Fair Isaac Credit Organization) score below 640,
generated out of five major criteria (punctuality of payment in the past, amount of debt, length of credit
history, type of credit used, resent search of credit and / or amount of credit obtained recently) with
assigned weights to each criteria (Wikipedia, 2009a), (Wikipedia, 2009b). Credit rating score and
incorporating risk into strategic lending decisions is considered as a complex multiple criteria decision
making problem.

The leading banking computer software solution (Finacle) provider (Infosis) says "regulatory mandates,
the increasing complexities and diversification of financial services firms, growing margin pressure, and
stinging corporate scandal are compelling to adopt a dynamitic, process oriented discipline of enterprise
risk management (ERM)" (Fernandes, 2005). ERM needs to be seen holistic with risks across
instruments, portfolio, business line and geography. Aggregating these in a holistic way is possible with
AHP/ANP kind of multi criteria analysis solutions. "ERM is incomplete without right combination of risk
technology process and a risk methodology within a banking organization" further specified (Fernandes,
2005); this remark is crucial in unfolding the utility of AHP/ANP application in the banking industry.

3.0 Decision Making and Nepalese Banking Industry

Utilization of advance decision support system in banking is new to global banking system. Nepalese
context of banking business is on very early stage as the service is still to reach common household.
Nepalese bankers with access to corporate houses and white color job holders perceived very little to do
with advanced decision support systems. The banking industry in Nepal is still in search of, and
dependent on information, rather than to look for tool to integrate the information to get in-depth
knowledge to support for making decision.

3.1 General Background

Nepal is a small economy country and has access to limited financial services to establish businesses,
industries and individuals. Only 26 % Nepalese households have bank accounts (World Bank, 2007).
Utilization of computerized banking system, computerized networking among banks, generation of
centralized management information system (MIS) and generation of some specific information for
executives (executive information system, EIS) and central bank regulatory information are the priority
areas in Nepal. Decision making in banking industry, even in the advanced and well doing commercial
banks in Nepal is based on the human judgment with the support of isolated information generated by
banking computer / MIS system. In the remittance based Nepalese banking economy, impact of global
financial crisis is delayed, yet major implication is not widespread, however banks and financial
institutions are more cautious and making their decisions carefully. However, several cases of central
bank intervention on management and operation have appeared in the last five years.



Responses from leading bankers on the awareness of decision support systems, growing complexities on
decision making in banking, adequacy in making decisions with existing MIS/EIS, assessment of needs in
terms of holistic decision making, getting insight into decision problems, maintaining institutional
memory in crucial decisions, evaluation of past decisions and risk management as part of decision making
are gathered and discussed in the following paragraph.

3.2 Feedback from Nepalese Bankers' Community

Nepalese banking industry, in general, are somehow aware with the availability of decision support
systems, and recognize that information is necessary, but not sufficient in making decisions. The banking
decision makers depend on the existing banking system generated MIS and human brain. The banking
communities are convinced of the growing complexities in making crucial banking decisions coupled
with the global financial crisis. In a recent round table discussion of bankers, most of the bankers were
giving focus on availability and reliability of indicators / information, however, it was also pointed out
that getting information is only the first step, but using available information for making decision is a
more important step, pointing out the US banking system, where the information infrastructure is in
maturity.

Perception on the need of decision support, AHP kind in banking with reference to the following
identified utility is found positive.

1. ability of integrated / holistic decision analysis, putting subjective and objective information on
the single framework for decision analysis

2. getting insight to critical decision problem, to look at 'what if' scenario, sensitivity analysis of
decision problem and to get feedback on strategy formulation for risk management

3. decision analysis from corporate governance prospective, like transparency on decisions,
consensus building and addressing to shareholders' aspirations

4. creation of corporate memory on critical decisions, learning from past decisions, independent of
executives on lead in institutions, focusing on organizations rather than individuals.

The utility of AHP/ANP kind of decision support system on the above fronts are appreciated and
expressed the need by the Nepalese bankers. In the current practice, decisions are made taking care of
indicators and information (subjective as well as objective), tradeoffs and judgments are supported by
human brain.

Awareness on decision support systems are there and convinced that the decision making in banking
business is becoming complex day by day coupled with competition, global financial crisis, stringent
regulations and increased shareholders' aspirations. Local bankers are also convinced that MIS/EIS are
necessary but not sufficient for making decisions in banking business. It is also reported that very few
banks in Nepal initiated risk management as a part of the decision making process but more needs to be
done.

4.0 Conclusion

It is observed that the application of AHP/ANP specifically in banking and financing sector is less than
three percent of the total application, it has became more intense academic research only after 2000. Still,
AHP/ANP based decision support is quite new to real life bankers. Following the global financial crisis,
more research and application of AHP/ANP in banking sector triggered specially the need of integration
with the traditional credit information system. It is also observed that after Asian financial crisis,
instances of research and application of AHP/ANP have grown in countries like Thailand, Indonesia,



Vietnam and Taiwan. China is already ahead in AHP/ANP applications, although specific application in
banking is not reported in this paper. The recent AHP application review is seen from India.

There is growing need of AHP/ANP based decision support systems in banking sector. The utilities which
could offer AHP/ANP kind of decision support systems are appreciated by the banking professionals.
Making real life application of AHP/ANP has potential and more needs to be done by commercial system
producers or software vendors than by the academic communities on gaining AHP/ANP based decision
support system widespread application by the banking communities' world wide.
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