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Abstract

This study had two objectives. First, to identify the techniques used by microfinance institutions in the
management of credit risk in Kenya. Second, to examine the main challenges facing the microfinance institutions
in the management of credit risk. The study used a descriptive research design. A survey research design was
used to collect the data. A sample size of thirty microfinance institutions was surveyed. The sampling frame
included the Central bank of Kenya Directory (2006) of microfinance institutions. Purposive sampling was used
to select one credit officer and one loan officer from each of the sampled institutions. Primary data was collected
using semi-structured questionnaires. The questionnaires were dropped and picked up later and others were sent
and received via email. The target respondents were the institutions’ loans and credit officers. Data analysis
involves computation of summary statistics such as means, percentages and standard deviations. The study
established that most microfinance institutions use 6C techniques of credit risk management. The results also
revealed that understanding the organizations exposure to credit is treated as critical by the microfinance
institutions. To avoid loan losses, the microfinance institutions used follow ups. The results also show that MFIs
take loan review analysis as crucial aspects of risk management by doing proper documentation and analysis.
The institutions also use litigation in situations where the borrower’s financial situation and structure have been
altered and the original promised value of collateral differ. The study established that a majority of the
institutions used Credit Metrix to measure the credit migration and default risk. The results also show that the
microfinance institutions are faced with the challenge of strict operational regulations from the Central Bank of
Kenya. The government had not put any policy in place to govern the operations of the MFIs. Loan recovery is a
major challenge to the majority of the institutions.

Keywords: Credit Risk Management, Microfinance Institutions, Credit Migration, Credit Metrix, Loan Review
Analysis

1. Introduction

Credit risk is the risk of loss due to a debtor’s non-payment of a loan or other line of credit either the principal or
interest (coupon) or both. A loan is a type of debt. All material things can be lend but the focus here is
exclusively on monetary loans. Like all debt instruments, a loan entails the redistribution of financial assets over
time, between the lender and the borrower. A borrower initially receives an amount of money from the lender,
which is paid back, usually but not always in regular installments, to the lender. This service is generally
provided at a cost, referred to as interest on the debt. Acting as a provider of loans is one of the principal tasks
for financial institutions. For other institutions, issuing of debt contracts such as bonds is a typical source of
funding. Bank loans and credit are main means to increase the money supply. Interest is the rent paid on
borrowed money. Lenders receive interest as compensation for foregoing the use of their funds now. The
original amount lent is called the principal, and the percentage of the principal which is paid / payable over a
period of time s the interest rate (Ivey, 2002; Heaton, 2002).

Financial services have witnessed a significant change in the market since the early 1990s. The traditional lines
of demarcation between the different financial service providers were eroded as building societies moved into
the current account business, taking a slice of the high street banks’ market, and banks retaliated by moving into
the mortgage market in a much bigger way and taking a slice of the building society market. Mergers and
acquisitions compounded the turmoil as management skills for these new operations became stretched. The pace
of change has continued to accelerate as organizations get into the 21St Century. This is attributed to
technological advancement, globalization of markets, demand for more creativity and innovation by customers
for the manufactured goods and services. The speed and pace of change demanded of organizations is enormous
and this has compelled them to look for more innovative and creative ways if they are to stay in business
(Ammons, 2001).

Since the mid 1990s new players such as high street retailers have moved aggressively into the financial services
market offering credit cards, current accounts and, more recently, savings accounts to their customers. In many
cases these have been as joint ventures with a traditional financial service provider, but, for others, it has been a
venture into the unknown. Increased media attention has raised the level of customer awareness in financial
service matters and has resulted in a willingness to trade loyalty for competitive pricing. Financial service
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providers have responded by providing a wider range of products, often with short-term advantages, in response
to a competitor’s new product rates, technological advancement has enabled organizations to change their
product features on a more regular basis to remain competitive (Whymark, 1998).

The competitive threat and potential loss of market share have prompted managers to find ways and techniques
of managing the risk to financial service providers especially from their lending operations. The microfinance
industry has witnessed new entrants into the credit risk market, willingness of customers to “shop around” for
the best deals and the need to operate efficiently as possible in order to improve competitiveness (Anson et. al.
2004).

1.1 Credit Risk Management

Minimizing bad Loans has benefits to all the parties involved especially the lenders (Zeller, 2001). First, it helps
in the identification of potential credit risks related to loan structuring, underwriting and documentation.
Secondly, it helps in gathering information required to monitor borrower relationships for changes in risk,
including determining the appropriate level of monitoring and identifying information required. Thirdly, it helps
in the evaluation of changes in credit risk that require action, including assessing internal and external factors
and recognizing and evaluating early warning signals. Fourthly, it assists in selecting appropriate solutions to
solve emerging credit problems by using strategies that optimize the outcome for the institution. Fifthly, it assists
in the recognition of lending situations that entail legal risk or exposure to lender liability. Lastly, it helps in the
identification of the potential impact of bad loans on the institution.

Corporate treasurers have in recent years grown accustomed to managing various dimensions their firms’ risk
profiles (Anson et.al. 2004). The use of derivatives to hedge interest rate and foreign exchange exposure has
become a commonplace. The array of derivative instruments include futures contracts, forward contracts, option
contracts, swap contracts, cap and floor agreements (Anson et.al. 2004). Indeed, for multi-national firms, the
management of such exposure is a routine of the treasury function (Anson et.al. 2004). One aspect of financial
risk that has proven difficult to hedge, however, has been that of credit risk facing firms. This risk takes several
obvious forms. For example, a non-financial corporation holding a large portfolio of the bonds of its customers
and/or suppliers is clearly exposed to credit risk (Anson, et.al. 2004; British Bankers’ Association, 2002).

Credit risk is the potential that a bank borrower or counterparty will fail to meet its obligations in accordance
with agreed terms. The goal of credit risk management is to maximize a bank’s risk-adjusted rate of return by
maintaining credit risk exposure within acceptable parameters (Mark, 2006). Banks need to manage the credit
risk inherent in the entire portfolio as well as the risk in individual credits or transactions. Banks should also
consider the relationships between credit risk and other risks. The effective management of credit risk is a
critical component of a comprehensive approach to risk management and essential to the long-term success of
any banking organization (Mark, 2006).

For most financial institutions, loans are the largest and most obvious source of credit risk (Mark, 2006).
However, other sources of credit risk, include the banking book and the trading book, and off the balance sheet
activities. Financial institutions are increasingly facing credit risk (or counterparty risk) in various financial
instruments other than loans, including acceptances, inter-bank transactions, trade financing, foreign exchange
transactions, financial futures, swaps, bonds, equities, options, and in the extension of commitments and
guarantees, and the settlement of transactions (Mark, 2006). Financial and industrial corporations have every
incentive to improve their modeling and trading of problem loan/credit risk. The explosive growth of the credit
derivatives market in the industrial and commercial sector has distributed credit risk through the financial system,
packaged in new forms. An expanding credit risk market raises possibilities for corporate treasurers to minimize
exposure to credit risk (Mark, 2006).

Institutional concerns about commercial credit risk are on the rise due to economic uncertainties, incidents of
corporate misconduct and overemphasis on loan portfolio growth during boom years (Guay and Kothari, 2003).
Effective risk management begins with sound underwriting practices, including loan structuring and
documentation. After the loan is booked, accountability for its ultimate repayment rests with individuals who
need to monitor, evaluate and take action on credit issues. While these individuals are likely to have had training
and experience in analysis and underwriting, most need additional skills and knowledge to actively prevent and
solve potential problems while managing the existing credit relationship (Guay and Kothari, 2003).

This has necessitated a strong business case to gain support and commitment from management, by first
identifying the key business needs of credit risk or problem loan management and focusing around these needs
as a strategy (Whymark, 1998). This effectively balance high and low risk business and maintain good business.
Secondly, the institution optimizes business volumes by operating efficient systems and processes, fully
understand their exposure to the customers, proactively forecast how many loans might go bad and finally,
minimize losses when loans go bad through a quick and effective response (Whymark, 1998).

Settlement risk includes elements of liquidity, market, operational and reputation risk as well as credit risky
(Whymark, 1998). The level of risk is determined by the particular arrangements for settlement. There are
several factors that have a bearing on settlement risk (Whymark, 1998). First, the timing of the exchange of
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value which in normal circumstances keep on changing over time. The second is the payment or settlement
frequency, which may be different from the initial agreement. The third is the role of intermediaries and clearing
houses in the settlement process. The objective of settlement risk is to meet the challenges ahead and guarantee
future superior performance. Most financial institutions have been able to look outside their own set-ups for
more superior performances and managed to internalize what they have observed in the management of their
credit risk (Ivey, 2002).

1.2 The Microfinance Sector in Kenya

Microfinance provides an enormous potential to support the economic activities of the poor and thus contribute
to poverty alleviation (World Bank, 2012). Widespread experiences and research have shown the importance of
savings and credit facilities for the poor and MSEs (World Bank, 2012). This puts emphasis on the sound
development of microfinance institutions as vital ingredients for investment, employment and economic growth.
The potential of using institutional credit and other financial services for poverty alleviation in Kenya is quite
significant. About 18 million people, or 60% of the population, are poor and mostly out of the scope of formal
banking services. According to the National Micro and Small Enterprise Baseline Survey of 1999, there are close
to 1.3 million MSEs employing nearly 2.3 million people or 20% of the country’s total employment and
contributing 18% of overall GDP and 25% of non-agricultural GDP. Despite this important contribution, only
10.4% of the MSEs receive credit and other financial services. The formal banking institutions in Kenya over the
years have regarded the informal institutions as risky and not commercially viable. However, this situation is fast
changing due to increased competition in the banking industry in Kenya.

According to the Poverty Reduction Strategy Paper (PRSP) of 1999, a large number of Kenyans derive their
livelihood from the MSEs. Therefore, development of these institutions represents an important means of
creating employment, promoting growth, and reducing poverty in the long-term (www.treasury. go.ke/).
However, in spite of the importance of these institutions, experience shows that provision and delivery of credit
and other financial services to the MSEs by formal financial institutions, such as commercial banks has been
below expectation. This means that it is difficult for the poor to climb out of poverty due to lack of access to
finance for their productive activities (Sifunjo, 2014). Therefore, new, innovative and proper modes of financing
low-income households and MSEs based on sound operating principles need to be developed (www.treasury.
go.ke).

In the past, microfinance institutions (MFIs) established using either an NGO or a Savings and Credit Co-
operative Societies framework. Microfinance institutions have been important sources of credit for a large
number of low income households and MSEs in the rural and urban areas of Kenya. The MFIs have, however,
operated without an appropriate policy and legal framework. There is therefore need to focus more on these
institutions to enhance their effectiveness in the provision of savings, credit and other financial services to the
poor and MSEs. The Government of Kenya recognizes that greater access to, and sustainable flow of financial
services, particularly credit, to the low-income households and MSEs is critical to poverty alleviation
(www.treasury. go.ke).

Over 100 organizations, including about 50 NGOs, practice some form of microfinance business in Kenya.
About 20 of the NGOs practice pure micro financing, while the rest practice micro financing alongside social
welfare activities. Major players in the institutions are fifty two (www.treasury.go.ke).

1.3 The Statement of the Problem

Microfinance institutions in Kenya have faced a number of constraints as regards credit risk management. These
constraints need to be addressed to enable them improve outreach and sustainability. The major impediment to
the development of microfinance business in Kenya is lack of specific legislation and set of regulations to guide
the operations of the microfinance institutions. Despite the fact that MFIs are formed under eight Acts of
parliament, there exist no regulations to address issues regarding to ownership, governance, and accountability.
This has contributed to a large extent to the poor performance and eventual demise of many MFIs because of a
lack of appropriate regulatory oversight (www.microfinancegateway). Lack of regulations has resulted in
microfinance institutions operating without sound credit management procedures, which has lead to a high level
of non-performing loans.

Therefore, to stimulate the development of the institutions, proper techniques should be put in place in credit risk
or problem loan management. Setting appropriate laws, regulations and supervision framework also impacts
positively on credit risk management (www.microfinancegateway.org, www.treasury.go.ke). For most
microfinance institutions, loans are the largest and most obvious source of credit risk. However, other sources of
credit risk include the banking book, the trading book, and off-the-balance-sheet activities. The focus of this
study is on loans as source credit risk among MFIs.

Credit risk arises from uncertainty in a given counterparty’s ability to meet its obligations. The increasing variety
in the types of counter parties (from individuals to sovereign government) and the ever expanding variety in the
forms of obligations has meant that credit risk management has jumped to the forefront of risk management
activities carried out by microfinance firms in the financial services industry.
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A number of studies have provided the insights into the practice of risk management within corporate institutions.
Fatemi and Glaum (2000) provided a comprehensive picture of the risk management practices of German firms.
This study examined interest rate risk management, foreign exchange risk management, and the use of
derivatives, risk management systems, and the behavioral aspects of risk management. The authors compared the
perceived relevance of different types of risk with the intensity of their management and reported that no
respondents admitted major difficulty in developing a risk management system. They found out that firm
survival is rated as the top goal of risk management. Further, they observed that half of the firms centralize
treasury management and 88% use derivatives. They also ranked derivatives used and their associated problems.
Jalilvand et al. (1997) and Geczy et al (1997) investigated derivative use and risk management practices by U.K
non-financial companies. They surveyed 401 U.K. non-finance companies and investigated the extent to which
derivatives are used and how they are used to manage exposures. They found out that large firms used
derivatives than private firms and derivatives usage is greatest among international firms. Further, they observed
that of the firms not using derivatives, half do not, because their exposures are not significant. The most
important reason for not using derivatives is the high costs of establishing and maintaining derivatives programs.
They also observed that foreign exchange risk is the most commonly managed risk. Derivatives are used to
manage the volatility in cash flows. Belk and Glaum (1990), Lessard and Zaheer (1990), Edeishain (1992),
Glaum and Roth (1993), Batten et al. (1993) also analyzed the exchange risk management practices of
multinational corporations.

The only local study on credit risk management was done by Njiru (2003). It covered coffee cooperatives in
Embu district. This study was a census study of 24 savings and credit cooperative societies. He found out that,
none of the credit societies use quantitative methods to evaluate the credit worthiness of their members. However,
they used qualitative methods only like the 6Cs technique i.e. character, capacity, condition, collateral, capital
and control but to a small extent. In addition, he observed that there exists a common feeling that shared
information between coffee cooperative societies is vital in filtering out un-creditworthy members. He also
observed that large societies manage their credit risks better than small ones since they have a lower level of
credit default. This was attributed to the fact that large societies employed qualified and experienced staff. This
study is as an improvement to the study done by Njiru (2003). It uses a large sample of 30 microfinance
institutions registered under the eight Acts of Parliament and interviewed more managers responsible for making
credit decisions and managing credit risk.

While the above research outcomes provide valuable insights in credit risk management, they only provide
partial insight on techniques of credit risk management by the MFIs in Kenya. There is no known study to the
researchers, which has been done on the survey of techniques of credit risk management in Micro-Finance
Institutions in Kenya. Therefore, this study answered the following question: What credit risk management
techniques are used by microfinance institutions in Kenya?

2. Literature Review

In order to assess the credit risk, it is necessary to take a close look at the borrowers’ economic and legal
situation as well as the relevant environment e.g. industry, economic growth rate and employment rate (Seyfried,
2001). The quality of credit appraisal processes depends on two factors. The first is a transparent and
comprehensive presentation of the risks when granting a loan. The second is an adequate assessment of these
risks (Raaij et al, 2005). Furthermore, the level of efficiency of the credit appraisal processes is an important
rating element. Due to the considerable differences in the nature of various borrowers (e.g. private persons, listed
companies, sovereigns) and the assets to be financed (e.g. residential real estate, production plants, machinery)
as well the large number of products and their complexity, there cannot be a uniform process to assess credit
risks (Raaij et al, 2005).

2.1 Overview of the Credit Appraisal Process

The credit appraisal process consists of seven steps: Acquisition of credit specific customer service, collection
and review of data, credit review, collateral and risk assessment, documentation, approval and implementation of
the credit decision. The vast majority of credit institutions serve a number of different customer segments. This
segmentation is mostly used to differentiate the services offered and to individualize the respective marketing
efforts (Seyfried, 2001). As a result, this segmentation is based on customer demands in most cases. Based on its
policy, a financial institution tries to meet the demands of its customers in terms of accessibility and availability,
product range and expertise, as well as personal customer service (Raaij et al, 2005).

In practice, linking sales with the risk analysis units is not an issue in many cases at first. The sales organization
often determines the process design in the risk analysis units. Thus, the existing variety of segments on the sales
side is often reflected in the structure and process design of the credit analysis units (Bessis 2002). While
classifications in terms of customer segments are, for example, complemented by product-specific segments,
there appears to be no uniform model. Given the different sizes of the financial institutions, the lack of volume of
comparable claims in small financial institutions renders such a model inadequate also for reasons of complexity,
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efficiency, and customer orientation (Bol, 2003). Irrespective of a financial institution’s size, however, it is
essential to ensure a transparent and comprehensive presentation as well as an objective and subjective
assessment of the risks involved in lending in all cases (Raaij et al, 2005). Therefore, the criteria that has to be
taken into account in presenting and assessing credit risks determine the design of the credit appraisal processes.
Johnson and Johnson (1985), Hempel and Simonson (1999) and Koch and Macdonald (2000) all pointed out that
the activities in the process of commercial and industrial (C&I) loans follow eight steps. These steps are
application, credit analysis, decision, document preparation, closing, recording, servicing and administration, and
collection. These activities and the primary tasks for those responsible for these activities must be well
documented. The first step of the C&I loan process is the application, which is conducted by a loan officer. This
step according to the Consultative Group to Assist the Poorest (CGAP, 2000), covers the initial interview and
screening of a loan request. Secondly, the credit analysis from the information gathered from the borrower is
conducted by the credit department. The analyst then prepares a recommendation report for the loan officer
about whether the loan should be granted, rejected, or qualified. In the third step, the loan officer obtains the
credit analysis report and determines whether the report accurately describes the borrowing capacity and
characteristics of the borrower. If collateral is required, the amount of collateral and additional collateral
documentation are indicated (Copestake, 2001).

In the fifth step, the loan officer obtains the borrower’s signatures and receives collateral. Then the loan
operation is closed and the loan proceeds. The sixth step is the recording of the loan conducted by the loan
operation and credit department staff. A loan operation clerk classifies and codes the loan for entry into the
commercial loan system, and he or she reviews the loan for compliance with the bank’s loan policies. Finally,
the loan operation clerk and credit department staff member file the loan notes, authorization, and receipts in
designated files. The seventh step is loan servicing and administration conducted by a loan operation operator, a
loan officer, a credit department staff member, and a financial analyst. The loan operation staff person prepares
the loan payment notices to notify the borrower and is responsible for receiving periodic payments. The loan
officer makes periodic visits and customer calls to obtain new financial statements from the borrower and
provides that information to credit department and reviews the loan for compliance with the loan agreement. A
credit department financial analyst also receives and reviews the borrower’s periodic financial statements
(Demirag, 2004).

In the eighth stage, the loan officer may receive periodic delinquency information and need to follow up on this
with borrowers. The loan officer also needs to adjust loan terms and conditions as deemed necessary, and to take
legal action if non-collectible procedures and foreclosure on the loan are required. After analyzing these lending
activities, a value chain of lending activities can be identified, and the rationale for determining how values are
created can be determined (Demirag, 2004).

2.2 Steps Leading up to the Credit Review

The execution of the credit review is based on external and internal data on the credit applicant (Raaij et al,
2005). Especially for extensive exposures, considerable resources may be tied up in the process of collecting the
data, checking the data for completeness and plausibility, and passing on the data to people in charge of handling,
analyzing, and processing the exposure within the bank. These steps can also lead to a large number of
procedural errors. Since the data included form the basis for the credit review, errors in collecting, aggregating,
and passing them on are especially relevant also from a risk perspective (Bessis 2002).

2.2.1 Data Collection

The assessment of a credit applicant’s credit standing is based on different data sources and data types in
accordance with the type of borrower (Raaij et al, 2005). In any case, a bank must always be interested in having
comprehensive and current data on the economic and personal situation of the borrower. In order to ensure
consistent customer service, the respective account manager will typically coordinate the gathering of
information. The credit review incorporates not only economic data but also qualitative information concerning
the borrower. The account manager should thus include a complete and critical picture of the borrower (Bessis
2002). In order to ensure that all the information gathered by the account manager is passed on to the person in
charge of the credit review, it would be advisable to prepare standardized and structured reports on customer
visits. In practice, this has proven effective in directing conversations with customers as desired. This procedure
ensures that information is gathered in its entirety and in an efficient manner. The layout of the visit reports
should be specified for each segment and should be included in the internal guidelines (Raaij et al, 2005).

To make sure that the data collected is complete, mandatory lists showing what data are required should be used.
These lists then have to be adapted to the requirements of the credit review process conforming to the type of
borrower in each case (Stomper 2004). In addition to individual borrower data, many cases will require general
information on the economic situation of a region or an industry to allow a comprehensive assessment of credit
application; here, the bank can make use of external sources. If a bank’s credit portfolio shows a focus on certain
industries or regions, banks are advised to conduct their own analyses of the economic situation in these fields —
this is particularly true if the available external information lacks the necessary detail and/or currency (Raaij et al,
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With regard to the credit review, it is particularly important to constantly update customer data, and the bank
should include procedures and timeframes in its internal guidelines. In terms of individual processes, it should be
ensured that periods should be compared at regular intervals in assessing the exposure. Therefore, the relevant
data should be available at least the previous two, but preferably the last three years (Raaij et al, 2005).

2.2.2 Plausibility Check and Preliminary Review

Before a credit exposure is subjected to a comprehensive credit review, the employee initially charge should
conduct a plausibility check and preliminary review (Bol, 2003). This check should look at the completeness and
consistency of the documents filed by the borrower to minimize any process loops and the need for further
inquiries with the customer. In addition, the sales department should carry out an initial substantive check based
on a select few relevant criteria. The objectives include the creation of awareness and active assumption of
responsibility for credit risk on the part of the sales department (Raaij et al, 2005). The preliminary check is
especially significant in segments with high rejection rates, as a comprehensive credit review ties up
considerable resources in these segments. The preliminary check should prevent exposures which will most
likely be rejected from tying up capacities in risk analysis. The resulting reduction in number of cases dealt with
by risk analysis allows a more detailed scrutiny of promising exposures and is thus desirable it terms of risk as
well as efficiency (Raaij et al, 2005).

In practice, the distinction between two types of check criteria has proven successful: red criteria, which, if
fulfilled, lead to an outright rejection of the exposure (also referred to as knock-out criteria) and yellow criteria,
which, if fulfilled, require the sales staff to present a plausible and well documented justification of the
respective situation (Raaij et al, 2005). If this justification cannot be made, the exposure also has to be rejected.
In terms of efficiency, it may be necessary in certain customer segments not to consider an exposure any further
if two or more yellow criteria are fulfilled at the same time (Raaij et al, 2005).

2.2.3 Passing on Data

Making sure that information is passed on in its entirety is relevant from a risk perspective (Raaij et al, 2005).
This concerns those processes in which the credit approval process is not concluded by the account manager
himself. If the internal guidelines provide for a transfer of responsibility, or if the review is conducted by two or
more people, it is necessary to ensure that the set of relevant documents is handed over. It would be advisable to
prepare handover reports for this purpose (Raaij et al, 2005).

Handover reports should fully reflect changes in responsibility in the course of the credit approval process as
well as any interface occurring in the process (Raaij et al, 2005). In practice, a modular cure has proven
particularly effective for such forms. If possible, they should be kept electronically or, alternatively, as the first
page of the respective credit folder (Raaij et al, 2005).

Raaij et al (2005) further points out that sales employee has to use the module (table or text module) provided for
handing over the exposure to the respective process. This contains, among other things, an enumeration of the
documents required for the respective risk analysis segment (completeness checklist). On the one hand, this
ensures a smooth transfer of the documents, rid on the other; it prevents incomplete files from being handed over
to risk analysis. In addition, further modules, e.g. notes taken during customer appointments, should be included
in the handover reports. Furthermore, appropriate modules should be included for all other interfaces between
sales and risk analysis, or between different persons in processing (Raaij et al, 2005).

2.2.4 Accounting for Risk Aspects

The quality of the credit appraisal process from a risk perspective is determined by the best possible
identification and evaluation of the credit risk resulting from a possible exposure Raaij et al, 2005). The loans
officer uses visiting report is to help him understand the borrower’s associated problems. The factors for
evaluation generally used in this situation are in line with the 6C principles of basic lending. These 6Cs, are
character, capacity, capital, collateral, conditions and control (Rose, 1991), which are also important reference
indexes or banks when making a credit analysis to decide whether or not a borrower is worthy of a loan.

The credit risk can be distributed among four risk components which have found their way into the new Basel
Capital Accord (in the following referred to as Basel II) (Bessis 2002): Probability of default (PD), loss given
default (LGD), exposure at default (EAD) and maturity (M). The most important components in credit appraisal
processes are PD, LGD, and EAD. While maturity (M) is required to calculate the required capital, it plays a
minor role in exposure review (Raaij et al, 2005).

Reviewing a borrower’s probability of default is basically done by evaluating the borrower’s current and future
ability to fulfill its interest and principal repayment obligations. This evaluation has to take into account various
characteristics of the borrower (natural or legal person), which should lead to a differentiation of the credit
appraisal processes in accordance with the borrowers served by the financial institution (Raaij et al, 2005).
Furthermore, it has be taken into account that for certain finance transactions interest and principal repayments
should be financed exclusively from the cash flow of the object to be financed without the possibility for
recourse to further assets of the borrower (Seyfried, 2001).
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In this case, the credit review must address the viability of the underlying business model. This means that the
source of the cash flows required to meet interest and principal repayment obligations has to be included in the
review. By analyzing a borrower’s situation using the 6C principles, the comparatively more difficult situations
encountered by a loan officer become capacity and condition because in addition to the understanding and
analysis of the information about capacity and condition, it is also necessary to determine whether any future
changes will affect the financial situation and the loan repaying ability of an enterprise. Therefore, if an excellent
professional loan officer can accurately and completely collect information in these capacity and condition, then
the value of the valuation report will be high (Donaghue, 2004; Ebrahim, 2003; 2005; Goddard, 2004).

The loss given default is affected by the collateralized portion as well as the cost of selling the collateral. This is
where the collateral fetches a lower value on sale and the cost of selling e.g. advertising is high. Therefore, the
calculated value and type of collateral have to be taken into account in designing the credit appraisal processes
(Goddard, 2004).

In the vast majority of the cases described here, the exposure at default corresponds to the amount owed to the
financial institution (Bessis 2002). Thus, besides the type of claim, the amount of the claim is another important
element in the credit appraisal process. Thus, four factors should be taken into account in the segmentation of
credit appraisal processes: type of borrower; source of cash flows; value and type of collateral; amount and type
of claim.

In general, type of borrower is used as the highest layer in credit appraisal processes. This is due to the higher
priority of reviewing legal and economic conditions within the substantive credit review process (Bessis 2002).
The way in which the economic situation is assessed greatly depends on the available data. The following
segments can be distinguished: sovereigns, other public authorities (e.g. regional governments, local authorities),
financial services providers (including credit institutions such as Banks, Building societies, Mutual funds and
Insurance companies) and corporate and retail entities. Usually, at least the segments of corporate and retail
customers are differentiated further (e.g. by product category) (Bessis 2002).

The distinction of so-called specialized lending from other forms of corporate finance is based on the fact that
the primary, if not the only source of reducing the exposure is the income from the asset being financed, and not
so much the unrelated solvency of the company behind it, which operates on a broader basis (Seyfried, 2001).

Therefore, the credit review has to focus on the asset to be financed and the expected cash flow (Raaij et al,

2005). In order to account for this situation, the segmentation of the credit appraisal processes should distinguish
between credits to corporations, partnerships, or sole proprietors and specialized lending.

Credit institutions have to distinguish between the following forms of specialized lending in the calculation of
regulatory capital: project finance, object finance, commodities finance and finance of income-producing
commercial real estate. This is because each of the above requires different capital outlays and also they have
different risks.

Value and type of collateral have a significant impact on the risk involved in lending. Of particular relevance in
this context are those types of collateral which afford the lender a claim on the collateral, and those product
constructions under which the lender has legal and economic ownership of the asset to be financed (Raaij et al,
2005). Two forms of finance are particularly relevant in practice: mortgage finance and leasing finance.

Mortgage finance and easing are those forms of finance which often give the lender a substantial degree of
control over the asset being financed (Bol, 2003). The strong legal position resulting from such collateral may
warrant special treatment of the relevant forms of finance.

2.2.5 Valuation of Collateral

The valuation of the collateral provided by the credit applicant is an essential element in the credit approval

process and thus has an impact on the overall assessment of the credit risk involved in a possible exposure (Raaij

et al, 2005). The main feature of a collateralized credit is not only the borrower’s personal credit standing, which
basically determines the probability of default (PD), but the collateral which the lender can realize in case the

customer defaults and which thus determines the bank’s loss. Via the risk component of loss given default (LGD)
and other requirements concerning credit risk mitigation techniques, the value of the collateral is included in
calculating the capital requirement under Basel II (Kamp, Pfingsten and Porath, 2005).

In order to calculate the risk parameters under Basel II correctly, it is important for the valuation of the collateral

to be effected completely independently of the calculation of the borrower’s PD in the credit rating process. This

should ensure that the probability of default and the loss given default are shown separately order to meet the

Basel requirements of splitting up the review into a customer rating which reflects only the PD on the one hand,

and a transaction valuation which also contains a valuation of the collateral to support the credit decision on the

other (Raaij et al, 2005).

Collateral is generally divided into personal and physical collateral, In the case of personal collateral; the

provider is basically liable with his entire fortune. Examples of personal collateral are the following: surety ship;

guarantee and letter of support and collateral promise (Raaij et al, 2005). In the case of physical collateral, the

bank receives a specific security interest in certain assets of the borrower or the collateral provider. Examples of
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physical collateral are the following: mortgage, pledge of movable assets (on securities, goods, bills of
exchange), security assignment and retention of title of an asset e.g. land (Raaij et al, 2005).

The internal guidelines (collateral catalog) should lay down the type of collateral which each bank generally
accepts (Raaij et al, 2005). Banks should take a close look at that collateral whose value is subject to particularly
strong fluctuations and/or whose realization is longwinded or often cumbersome. Liens, for example, usually
pose relatively few problems for their holders and provide them with a rather strong creditor position, as the
related value of the collateral given is generally easier to assess/value than the personal liability fund of a
guarantor (Raaij et al, 2005).

The collateral catalog has to include appropriate instructions on assessing the collateral potentially accepted by
the bank as well as determining its collateral value (Raaij et al, 2005). A description of the processes and
principles in determining the collateral value for each type of collateral will primarily have to be drawn up in
accordance with the business orientation of each bank and the complexity of the approved collateral (Hellwig,
1998). General principles governing the valuation of collateral such as accounting for sustainable value or
valuing the collateral based on the liquidation principle should be included in the determination of collateral
value. Similarly, it should also include general risk deductions haircuts as well as deductions for procedural cost
(e.g. long time required to sell the collateral). This allows a more accurate estimate of the potential realization
proceeds.

What all forms of collateral have in common, though, is that while the application of credit risk mitigation
techniques reduces credit risks, it also creates new risks for the bank (Bessis, 2002). In particular, it will be up to
each bank’s capabilities to identify and measure the risk involved with collateral in order to derive an objective
assessment of the total risk inherent to a secured exposure (Bessis, 2002). Among other measures, Basel II takes
this into account by stipulating special requirements concerning the way in which collateral arrangements can be
enforced and realized (Raaij et al, 2005). Furthermore, the new Capital Accord requires the use of sounds
procedures and processes to control and monitor these risks. This should be achieved by establishing collateral
management in line with business volume which uses computer-aided processes (collateral database, valuation).
What still has to be noted is that, as a rule, the valuation of collateral should be carried out by specialized
employees and possibly in separate organizational units which do not belong to the front office, or by external
providers (e.g. real estate appraisers) (Bessis 2002).

2.2.6 Credit Disbursement Check

Prior to disbursing the credit, the individual credit exposure should be subjected to a final check. This check
should cover at least the following points: compliance with internal guidelines; completeness of the credit
application; receipt of confirmation that the credit applicant has complied with the conditions imposed; and
signing of the credit and collateral agreements in accordance with the decision-making structure (Raaij et al,
2005).

Checklists should be used to achieve a risk-mitigating standardization of the process (Raaij et al, 2005). Suitable
samples (segment-specific, if necessary) should be included in the internal guidelines. Various models may be
provided to carry out the credit disbursement check. In terms of efficiency, it may be useful to centralize the
credit disbursement check for segments with a large number of comparable credit applications. In many cases,
however, the credit disbursement check is carried out by the immediate superiors of the employees responsible
for the exposure. Risk aspects require the specific design of the process to make sure that the employee
performing the check arrives at a decision independently of the employees responsible for the exposure working
in sales, risk analysis, or credit approval processing (Raaij et al, 2005).

2.3 Monitoring of Loan Performance

The lending function is considered by the banking industry as the most important function for the utilization of
funds (Stomper, 2004). Since, banks earn their highest gross profits from loans; the administration of loan
portfolios seriously affects the profitability of banks. Indeed, the large number of non-performing loans is the
main cause of bank failure. Banks are learning to review their risk portfolios using the criteria laid down by
Basel II (Stomper, 2004). Greenspan (2001 indicated that Basel’s goal is to induce bankers to improve their risk
management capability, including how the institutions price products, reserve for loss, and control their
operations (Rehm, 2002). The purpose of Basel II is to reduce a bank’s operational risk during the lending
process through a better monitoring of the employees in the lending department.

Throughout the contractual relationship between the credit institution and its borrowers, economic developments
may bring about changes that have an impact on risk (Stomper, 2004). Banks should monitor their credit
exposures continuously to detect such changes in time. In general, this is done by means of so-called periodic
and regular checks. Individual exposures are checked at fixed periodic intervals. Many banks integrate these
checks in the roll-over of credit exposures which becomes due as periods expire (Stomper, 2004).

In order to detect risks already prior to the periodic check to be carried out due to the expiry of a specified term,
many banks use early warning systems (Raaij et al, 2005). Based on early warning indicators which have to be
defined for each segment, a differentiated review process is triggered. Among other things, these early warning



Research Journal of Finance and Accounting Www.iiste.org
ISSN 2222-1697 (Paper) ISSN 2222-2847 (Online) JLLEE ]
Vol.5, No.13, 2014 ||5TE

systems take into account defaults with regard to the contractual relationship between bank and borrower. Of
great importance here is the insufficient performance of interest and principal repayment obligations (Bessis,
2002). In order to react to these situations, banks have set up reminder procedures to inform the debtor of the
default. Therefore, this section looks at the structure of reminder procedures.

2.3.1 Periodic Reviews and Roll-over

The processes governing the design of periodic reviews and roll-over differ only in a few aspects. The
terminological distinction is based on different process triggers (Raaij et al, 2005). While periodic reviews are
carried out at intervals to be determined in the internal guidelines, the roll-over is triggered by the expiry of a
contractually agreed period (Raaij et al, 2005). In practice, banks try to carry out upcoming roll-over in the
course of the periodic review. If it is not possible to do both at the same time, the internal guidelines may
stipulate a period after the most recent review during which a roll-over can be carried out without the need for a
new credit review (Raaij et al, 2005). If this period has expired, the process of periodic review also has to be
conducted in case of a roll-over. Below, we present the process of periodic review as the basic process. The only
difference between a periodic review and a roll-over is that the latter offers the possibility to agree changes in the
contractual stipulations of the credit exposure with the customer (e.g. new conditions) or to terminate the
exposure properly (Stomper, 2004).

Typically, a periodic reviewed is carried out at one-year intervals starting from the date of credit approval. For
companies preparing financial statements, the periodic review should be carried out as shortly after the balance
sheet date or the date of submitting the balance sheet as possible. The review of credit exposures should
comprise four major activities: assessing the personal and economic situation of borrowers based on current data;
adapting the rating, if applicable; checking and evaluating the available collateral; and checking and modifying
the conditions (Raaij et al, 2005).

The review should focus on the development since the most recent approval or review (Raaij et al, 2005). The
decision-making structure should stipulate who is responsible for periodic reviews (Raaij et al, 2005). In most
case, it will be that level of authority which would also be in charge of approving new credit applications. In
order to make the review as efficient as possible, banks typically distinguish between three types of review. The
review of standardized credits usually comprises small-volume credit exposures for which the rating process has
determined a low probability of default (Diamond, 1984). The internal guidelines have to define the limits of
automated review based on exposure volume, credit standing, and type of credit (Bol, 2003). The additional
review triggered by risk signals from the early warning system makes up for the manual check. Just like the
review of standardized credits, the abbreviated review is a tool used for reasons of efficiency (Raaij et al, 2005).
Here, too, a full and comprehensive review of the credit exposure is not carried out. In general, the banks just
update the review-related documents and use a short, standardized questionnaire which has to be completed by
the employee from the credit analysis department responsible for the exposure (Raaij et al., 2005). This
questionnaire confirms the receipt of the review-related documents and the plausibility check of these documents.
Typically, the questionnaires relating to the abbreviated review process contain checklists to check the data
received for validity and plausibility. The following list is an example of the content of a questionnaire relating
to the abbreviated review process: received balance sheet/statement of receipts & disbursements, and plausibility
check; checking debt service capacity; reviewing account movements; checking and assessing significant
deviations of financial figures or personal data compared to the previous review of the exposure (Raaij et al,
2005).

A detailed layout of the questionnaires has to be found in the internal guidelines (Bol, 2003). In any case, there
should also be guidelines stipulating a full review in case certain credit assessment changes occur. The decisive
factor for the range of application of the abbreviated review process is — as was already the case for the review
of standardized credits — the existence of an early warning system (Raaij et al, 2005).

The early warning system makes up for the comprehensive review which is not’ triggered by risk signals and is
not carried out here (Raaij et al, 2005). A full review comprises a comprehensive review of the borrower’s
economic and personal situation in analogy to a new credit application (Raaij et al, 2005). The division of tasks
between sales and credit analysis/processing is typically the same as that for the preparation of the credit
proposal for new transactions.

The events triggering a review of credit exposures described in section above are independent of the occurrence
of risk signals arising from the business relationship with the borrower (Raaij, 2005). Risk-triggered reviews, by
contrast, are contingent on the actual occurrence or the assumption of negative criteria with regard to the
borrower’s credit standing between review dates.

2.3.2 Reminder Procedures

In case of default on interest or principal repayment on the part of a borrower, a formal reminder procedure has
to be initiated. Reminder procedures are part of the credit monitoring of individual credit exposures (Bol 2003).
In order to avoid forgetting to send out reminders, credit institutions should apply standardized and automated
reminder procedures (Raaij et al, 2005). If the IT system registers the occurrence of a default on interest or
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principal repayment, a collection letter should automatically be sent to the borrower. The length of the waiting
period has to be stipulated in the internal guidelines and implemented in the systems. This ensures that collection
letters are sent out in time in every case (Raaij et al, 2005).

Furthermore, tight reminder deadlines are useful for risk considerations (Raaij et al, 2005). This is true in
particular as the lender’s position may deteriorate compared to other creditors of the borrower during this period.
In order to make collection letters as effective as possible, some banks use a discriminating approach which is
based on the classification of the borrower identified by an early warning system (Raaij et al, 2005). Typically,
both the wording of the text and the payment deadline are modified accordingly (Raaij et al, 2005).

For business reasons, it is possible to exclude certain customers from the standardized reminder procedures
(individualized reminder procedures). The prerequisites for an individualized reminder procedure have to be
stipulated in detail in the internal guidelines (Bol, 2003). It is important that no general exception is made for
entire groups of customers. Quite on the contrary, the exception should apply only to those customers whose
contributions to earnings justify the resulting risk and the associated process cost (Raaij et al, 2005). Therefore
the rules should define minimum contribution margins. If the individualized process usually in form of a
personal conversation with the borrower does not yield any results, the standardized reminder procedure should
be initiated (Raaij et al, 2005).

2.4 Management of Bad Loans

If a borrower’s credit standing deteriorates, the bank should interfere in the standardized servicing process and
try to control credit risks that are imminent or have already taken effect (Raaij et al, 2005). This should ensure
that adequate measures to secure claims can be taken in time. The objective is not only an improved collateral
position of the lender compared to other creditors (caused by the time gained by taking early precautionary
measures), but also an effective restructuring of the borrower’s debt, thus preventing the total loss of the credit
exposure (Raaij et al, 2005). It does not make economic sense to continue the credit exposure, the workout of the
exposure and the resulting sale of the collateral should be initiated (Raaij et al, 2005).

The drivers of lending revenue are operating fees and interest income that are driven by new loans and existing
loan volumes. The drivers of lending expenses consist of interest expense, operating expense, loss revenues and
unexpected losses in commercial loans. Others question such top-down approaches in both principle and practice
(Ebrahim, 2003, 2005; Hill horst, 2003; Naidoo, 2003). They contend that such approaches fail to comprehend,
are too distant from, and may not even reach into the grassroots where aid and development are needed most.
Instead they call for other forms of intermediation with those at the periphery of aid and development
organizations and, in contrast to what is officially called for, seek less top-down and more bottom-up
accountability involving grassroots groups.

More intriguing, and of particular interest, has been the development of models that can be used to measure
credit migration and default risk at the portfolio level and that can also be used to allocate capital (Lewis and
Madon, 2004). These can be broadly classified into two types; proprietary (internal) models of credit risk
management and the vendor-marketed models. The latter models, in-spite of their general-application nature, are
almost universally quite elaborate. For clear reasons, not enough information can be obtained about the
capabilities of the former category of these models. However, some detail is generally available about the latter
category. This category includes models marketed by Algorithmic, creditmetrics, creditrisk+, KMV’s portfolio
Manager, Loan Pricing Corporation, and McKinsey’s Credit Portfolio View (Lewis and Madon, 2004).
CreditMetrics is one of the first portfolio models developed for evaluating problem loan and credit risk. It
incorporates a methodology for assessing a portfolio’s value at risk (VAR) arising from changes in counterparty
credit quality. It established an exposure profile of each counterparty, represented within the portfolio, and
combines the volatilities of the individual instruments (taking into account correlations between credit events) to
model the volatility of the aggregate portfolio (Ritchie and Richardson, 2000; 2004).

CreditRisk+, marketed by Credit Suisse, is an adaptation of the Credit Suisse Group’s methodology for setting
loan loss provisions. It is capable of assessing risk capital requirements in an environment where illiquid loans
(with little associated data) are held to maturity. Accordingly, its methodology may be more appropriate for
firms with retail and institutional loan portfolios, as opposed to those with more bond-oriented compositions
(Roberts and Scapens, 1985).

KMV’s Portfolio Manager measures the risk and returns characteristics of a portfolio and allows the user to
explore the incremental effect of a changing exposure to an individual asset. It also provides for an examination
of the effect of a large-scale change to the portfolio mix and, an assessment of potential changes in tactics and
strategy. Further, it can be a valuable tool for determining aggregate capital requirements and the allocation of
economic capital (Robinson, 2003).

Finally, McKinsey’s Credit Portfolio View takes into account specific country and industry influences in order to
arrive at better estimates of default and credit migration probabilities. It incorporates the evolution of the global
macro-economy into country- and industry-specific speculative default rates. It then maps these rates into
cumulative migration probabilities by country and by industry. As this description of some of these models
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suggests, the increasing complexity of the world of problem loan and credit risk has given rise to an equally
complex set of models designed to measure and manage this risk (Uddin and Hopper, 2001).

2.4.1 Design of the Workout Process

An efficient execution of the workout process is contingent upon the existence of clear guidelines on handling
different types of claims and collateral (Raaij et al, 2005). Therefore, the internal guidelines should contain
relevant process rules. As many examples show, deviations from the workout strategy defined in the internal
guidelines should not be permissible in the course of workout. Therefore, the leeway for employees in charge of
workout should be defined narrowly (Raaij et al, 2005). Sometimes credit exposures below a threshold volume
to be defined in the internal guidelines are handed over to collection agencies. The internal guidelines also have
to clarify whether this involves a sale of the claim, or whether the collection agency merely performs the service
on behalf of the bank (Raaij et al, 2005). The same is true for the mode of workout. In practice, one can find both
lump-sum fees and fees defined as a certain percentage of the collection proceeds.

Those exposures that are not handed over to external collection agencies should be assigned to an organizational
unit specializing in the realization of collateral (Raaij et al, 2005). This unit checks if selling the collateral makes
economic sense. It also determines the type of realization that presents the best option if various approaches are
possible. If this is feasible, the necessary steps to realize the collateral in legal or out-of-court proceedings have
to be taken. In many cases, the collateral is not realized immediately based on the argument that higher proceeds
are to be expected or that the sale will make economic sense only at a later time (Raaij et al, 2005). The time of
realization does indeed have a significant impact on the realization proceeds. For real estate in particular,
postponing the disposal may be sensible due to fluctuations in the market (Raaij et al, 2005). However, the
administration of this deferred collateral requires a major portfolio management effort; therefore, the internal
guidelines should contain mandatory rules limiting the use of this option (Raaij et al, 2005).

2.4.2 Risk Provisions

Finally, the processes concerning the set-up of specific loan loss provisions as well as recording the write-off of
claims are discussed in sections 2.5.2.1 and 2.5.2.2 below, respectively. Loan loss provisions are an important
part of bank activities aimed at covering the bank in case of customers defaulting.

2.5.2.1 Setting up Specific Loan Loss Provisions

The fundamental regulations governing the determination of specific loan loss provisions are stipulated in the
commercial and the tax code (Raaij et al, 2005). For reasons of completeness and easy access, these norms
should be contained in the internal guidelines (Raaij et al, 2005). The set-up of specific loan loss provisions
requires a forecast including all factors that can be expected to affect the extent of the provisions (Raaij et al,
2005). Furthermore, the determination of the reduction in value requires the valuation of the collateral associated
with the exposure (Raaij et al, 2005). In accordance with the lending principles stipulated in the internal
guidelines, the current loan-to-value ratio forms the initial value used to determine the collateral value. If there
are any doubts about the actual value, the loan-to-value ratio has to be reviewed and modified if necessary (Raaij
et al, 2005). The internal guidelines should lay down the possibilities to determine loan-to-value ratios in the set-
up of specific loan loss provisions. This lending value may be reduced from case to case to account for the
marketability of the asset as well as an objective assessment of the sales prospects at the balance sheet date
(Raaij et al, 2005). The employee in charge has to justify the reduction in value in the credit files. Furthermore, it
has to be ensured that the realization costs are taken into account when determining the collateral value relevant
for the specific loan loss provision (Raaij et al, 2005).

The set-up of specific loan loss provisions is subject to special documentation requirements (Raaij et al, 2005).
This should help avoid inquiries and duplicate efforts with regard to an external review. In general, the request
for setting up a specific loan loss provision is filed by the employee in charge of the exposure in credit approval
processing in coordination with the account manager responsible (Raaij et al, 2005). Provisions for exposures
that have already been transferred to restructuring or workout are set up by the employees managing the
exposures in those departments (Raaij et al, 2005).

2.5.2.2 Write-offs

Write-offs of claims refer to those amounts by which claims are reduced as a result of becoming uncollectible
(Raaij et al, 2005). This includes direct write-offs as well as the utilization of specific loan loss provisions. The
exposure should be written off if firstly, the collateral of the related exposure has been realized in full or is of no
value. Secondly, the claims were waived in part or in full, and finally no more payments on the remaining claim
are to be expected (Raaij et al, 2005).

Stipulations governing the decision-making authority have to be laid down in the internal guidelines (Raaij et al,
2005). The request for a write-off of claims should include the presentation of the reasons for the default.
Furthermore, it should contain a statement as to whether the claim should be pursued any further (Raaij et al,
2005). The claims should be recorded in a central list of defaulted claims which is uniform for the bank as a
whole. Depreciation and provisions should be recorded continuously, also throughout the year (Raaij et al, 2005).
In summary, in order to assess the credit risk, it is necessary to take a close look at the borrowers’ economic and
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legal situation as well as the relevant environment (Seyfried, 2001). The quality of credit appraisal processes
depends on two factors, i.e. a transparent and comprehensive presentation of the risks and an adequate
assessment the risks, (Raaij et al, 2005). Johnson and Johnson (1985), Hempel and Simonson (1999) and Koch
and Macdonald (2000) all pointed out that the activities in the processing of loans follow eight steps. These steps
are application, credit analysis, decision, document preparation, closing, recording, servicing and administration,
and collection. The quality of the credit appraisal process from a risk perspective is determined by the best
possible identification and evaluation of the credit risk resulting from a possible exposure (Raaij et al, 2005). The
credit risk can be distributed among four risk components: probability of default (PD); loss given default (LGD);
exposure at default (EAD) and maturity (M).

In order to detect risks prior to the periodic check to be carried out due to the expiry of a specified term, many
banks use early warning systems (Raaij et al, 2005). Among other things, these early warning systems take into
account defaults with regard to the contractual relationship between bank and borrower. Of great importance is
the insufficient performance of interest and principal repayment obligations (Bessis, 2002). These monitoring
measure include periodic reviews and roll-overs (Raaij, et al., 2005), early warning systems and reminder
procedures (Raaij, 2005 and Bol, 2003).

3. Research Methodology

3.1 Research Design

This study was based on a descriptive research design. According to Cooper (1996), a descriptive study was
concerned with finding out who, what, where and how of a phenomenon. Triangulation was a useful approach to
establish the credibility of qualitative research noting that, ‘mixing a qualitative method and a quantitative
method to give the researcher the potential to cover each method’s weaknesses with strength from the other
method. The design has in the past been successfully used by Njoroge (2003), Mazrui (2003).

A survey design was conducted with the aim of establishing the techniques of credit risk management as used by
the microfinance institutions in Kenya. This called for a combination of quantitative and qualitative methods of
doing research, which have been practiced, as recommended by in management studies in the developing
countries. The study covered microfinance institutions in Kenya and not any other finance agency or Bank in
Kenya.

3.2 Population

The population of interest in this study was all the microfinance institutions operating in Kenya. There were 51
Microfinance Institutions in Kenya according to the Central Bank of Kenya (2006) directory when this study was
conductred.

3.3 Sample Selection, Sample Size and Sample Period

A random sample of 30 Micro-Finance Institutions was taken from the population. This constitutes 58% of the
entire population. This sample fairly represents the whole population and was considered large enough to
provide a general view of the entire population and serve as a good basis for valid and reliable conclusions.
Purposive sampling was then used to select one credit officer and one loan officer from each of the sampled
institutions. This gave a total of 60 respondents who were sampled to participate in the study.

3.4 Data Collection Method

This study used primary data, which was collected by way of structured and semi-structured questionnaires with
both open-ended and closed-ended questions. The focus of primary data was on the techniques used by Micro-
Finance Institutions in the management of credit risk. The questionnaires were administered by multiple-
approaches that included drop and pick later basis and use of e-mail to contact the respondents. To increase the
response rate, a follow up was done by use of telephone calls.

3.5 Data Analysis and Presentation

The data was presented through summary statistics (percentages, means standard deviation) to measure the
interrelationships between variables. Graphs were used to display the information to improve the presentation of
the analyzed results for ease of interpretation.

4. Data Analysis and Results

This section presents the results of data analysis.

4.1 Summary Statistics

4.1.1 Response Rate

A total of 60 credit and loans officers from a sample of 30 Microfinance Institutions were sampled. Every officer
from the sampled institution was given a questionnaire out of which 34 responded by completing and returning
the questionnaire. This gave a response rate of 57%. This can be regarded as a fair response rate for a study of
this nature considering the confidentiality attached to this information.

The collected data was edited and coded. Data analysis was done using frequency tables, percentages, mean
scores and standard deviations. The mean or average is commonly used in reporting data. It is obtained by
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summing all the answers or scores and dividing by the total number. Percentage expresses information as a
proportion of a whole. It is used in showing frequency distribution of grouped data. Frequency distribution is a
classification of answers or values into categories arranged in order of size or magnitude. Standard deviation is
used to measure the degree to which individual values vary from mean. It is the average distance the average
scores lies from the mean. A high standard deviation means that the responses vary greatly from the mean. Low
standard deviation indicates that the responses are similar to the mean. When all the answers are identical, the
standard deviation is zero. Presentation of data took the form of tables and graphs.

The respondents were first asked to provide information on name of their institution, designation, ownership of
the institution, number of years they have been in operation, the number of branches, customer base and the
market segment served. Below is a summary of results on ownership structure of MFIs.

Table 4.1: Ownership of Microfinance Institutions

Frequency Percent
Predominantly local 16 47
Predominantly foreign 10 29
Both local and foreign 8 24
Total 34 100

Source: Authors own computation

The results show that 47% of MFIs are locally owned while foreigners and locals jointly own 53%. The
implication is that locals understand the domestic environment better and hence can extend loans without fear.
4.1.2 Years of Operation, Branch Network, Customer Base and Market Segment Served

The numbers of years in operation influence an institution’s experience in lending and management of credit risk.
The branch network enhances outreach so that a variety of customers are reached and customer base indicates
the growth of the institutions. Table 4.1 below shows the number of years the sampled MFIs have been in
operation in Kenya.

Table 4.2: Years of Operation of Microfinance Institutions in Kenya

Years of Operation Distribution

Response Percentage
Below 10 years 8 23
10-20Years 4 12
21-30 Years 16 47
31-40 Years 3 9
41 and above years 3 9
Total 34 100

Source: Authors own computation

Respondents were asked to indicate the customer base that their institutions serve. The analysis revealed that 88%
of the institutions had customer base of less than 10,000 customers. Table 4.3 below presents the findings of the
data analysis.

Table 4.4 Customer Base of Microfinance Institutions in Kenya

Distribution
Customer Base Response Percentage
Less than 10,000 30 88
Between 10,001 and 50,000 4 12
Between 50,001 and 100,000 0 0
More than 100,001 0 0
Total 34 100

Source: Authors own computation

The study sought to establish the market segment, which the institutions served. The results of the data analysis
in figure 4.2 below show that 85% of the institutions served both business and individuals.

Table 4.5: Market Segment Served by Microfinance Institutions in Kenya

Frequency Percent
Business 3 9
Personal 2 6
Both business and personal 29 85
Total 34 100

Source: Authors own computation

4.2 Techniques of Credit Risk Management

This section presents the survey results on techniques used to manage credit risk in Microfinance institutions in
Kenya.
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4.2.1 The Use of the 6C Technique of Credit Risk management

The study sought to establish whether respondent organizations use the IC to analyze the borrower’s situation.
The results of the analysis revealed that 74% of the institutions sampled use the 6C technique of credit risk
management i.e. character, capacity, condition, collateral, control and capital as a basic tool when lending to
analyze the borrower situation. This means that the microfinance institutions are very conscious when lending
and they follow due process to analyze borrower situation. The findings are shown in the figure 4.3 below.

Table 4.6: The Use of 6Cs in Credit Appraisal among Microfinance Institutions in Kenya

Frequency Percent
Yes 25 74
No 9 26
Total 34 100

Source: Authors own computation

4.2.2 Factors Necessitating Credit Risk Management

Respondents were asked to state the extent to which the institutions have been using the factors listed in table 4.4
below as key in identifying business needs of credit risk management and focusing benchmarking strategies.

The results show that understanding the organization’s exposure to customers is a critical factor used to analyze
the credit worthiness of the borrower. This factor had a mean of 5.123 and standard deviation of 0.189 as
compared to efficient systems and processes, which had a mean of 3 and standard deviation of 0.895.

4.3.3 Credit Risk Management Practices

The study sought to establish the credit risk management practices that are put in place by the institutions, to
ensure efficient credit risk management. The study established that the institutions take follow up measures to
ensure that the conditions set in the loan agreement are being followed to avoid loan loses. Asked whether their
institutions carry out loan reviews, 73% indicated that indeed the institutions take loan review analysis as the
most crucial aspect of risk management by doing proper documentation and analysis before giving any loan or
advancing an additional loan (see figure 4.4 below). In a situation where the borrower’s financial situation and
structure have been altered and the original promised value of collateral differ, microfinance institutions resolve
to taking litigations which have cost them a lot of money and time since the system of law is slow in Kenya.
4.2.4 Measures Used to Assess Credit Risk Management Efficiency

Respondents were asked to indicate the extent to which their institutions used measures to assess efficiency and
related lending functions in the lending process. This because efficiency measures have an impact on the credit
management process i.e. if there is efficiency in the lending process; there is also a reciprocated efficiency in
credit risk management. Table 4.5 below shows measures used to asses credit risk management efficiency.

Table 4.7: Factors Necessitating Credit Risk Management among Microfinance Institutions in Kenya

Descriptive

Factor Mean Std. Deviation
Understanding organizations 5.123 0.189
exposure to customers
Proactively forecasting how many 5.100 0.023
loans might go bad
Minimizing losses when loans go 5.100 0.136
bad
To effectively balance high and low 5.100 0.029
risk business
To help not turn good business 4.156 0.100
away
To optimize business volume 3.200 0.693
To operate through efficient 3.00 0.895
systems and processes
Source: Authors own computation
Table 4.8: The Use of Loan Review Analysis among Microfinance Institutions in Kenya

Frequency Percent
Yes 25 73
No 9 27
Total 34 100

Source: Authors own computation
The results show that returns on equity with a mean score of 5.123 and standard deviation of 0.199 is the most
critical measure of efficiency as compared to total operating expenses per unit of output with a mean score of
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4.156 and a standard deviation of 0.100. This implies that if money is lent and not repaid, the return on equity
will be the most affected which will in turn affect the growth of the institution. The productivity of a loan officer
is analyzed through the quarterly loan sales as a key to improving commercial lending performance.
Table 4:9: Assessment of Credit Risk Management Efficiency among Microfinance Institution

Descriptive

Measures Mean Std. Deviation
Returns on equity 5.123 0.199
Returns on assets 4.980 0.073
Returns on investments 4.590 0.146
Monetary output per staff 4.250 0.029
Total operating expenses per unit 4.156 0.100
of output

Data envelopment analysis (DEA) 3.200 0.693

Source: Authors own computation

4.3.5 Models Used in Efficient Credit Migration and Default Risk Measurement

Respondents were asked to indicate the extent to which their institutions use efficient lending performance
factors. The results of data analysis are shown in table 4.6 below.

It was found that identifying counter party default risk is the single most important purpose served by the credit
risk models. 59% of the sampled MFIs use Credit Metrics and 12% use CreditRisk+ to deal with counter party
migration risk. Surprisingly, only a minority of MFIs utilize either a proprietary or vendor-marketed model for
the management of their credit risk.

Table 4.10: Models used in Credit Migration and Default Risk Measurement in Microfinance Institutions
in Kenya

Distribution
Models used Response Percentage
Algorithmic 0 0
Credit Metrics 20 59
Credit Risk+ 4 12
KMV’s Portfolio manager 10 29
Loan Pricing Corporate 0 0
McKinsey’s Credit Portfolio View 0 0

Source: Authors own computation

4.3.6 Benefits of Efficient Credit Risk Management

The respondents were asked to indicate whether their institutions have benefited from credit risk management
practices. The results of the data analysis in figure 4.5 below show that 97% of the MFIs benefited from the use
of the credit risk management practices though they have been meeting challenges as discussed in the next sub
section.

Table 4.11: Benefits from Efficient Credit Risk Management to Microfinance Institutions in Kenya

Frequency Percent
Yes 33 97
No 1 3
Total 34 100

Source: Authors own computation

4.3 The Challenges Facing the Microfinance Institutions in the Management of Credit Risk

The study sought to establish the challenges that the Microfinance Institutions face. The findings of the analysis
are presented in table 4.7 below.

Table 4.12 Challenges Facing the Microfinance Institutions in Credit Risk Management

Descriptive
Challenge Mean Std. Deviation
Strict rules from the Central Bank 4.980 0.073
No proper government policy on MFI’s 4.590 0.146
Difficulty in loan recovery 4.250 0.029
Stiff competition 4.156 0.100
Unscrupulous MFI’s spoiling the reputation of the industry 3.200 0.693

The results show that the serious challenge facing the microfinance institutions operating in Kenya in the
management of credit risk is the strict rules from the Central Bank with a mean of 4.980 and standard deviation
of 0.073. The least challenge is the unscrupulous MFIs spoiling the reputation of the industry with a mean of 3.2
and standard deviation of 0.693.
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5. Conclusion

Based on the analysis of the data collected from the survey, the following conclusions are drawn. First, most
microfinance institutions (74%) use 6C techniques of credit risk management, i.e. character, capacity, conditions,
collateral, control and capital as a basic tool when lending. As mentioned by Rose (1991) the 6Cs are important
reference indexes for financial institutions when making credit analysis to decide worthiness of a borrower.
Therefore, this implies that the microfinance institutions observe credit risk analysis requirements.

Secondly, the findings also revealed that understanding the organizations exposure to the customers is treated as
critical by the microfinance institutions (mean score 5.123). Raaij et al, (2005) points that quality credit appraisal
process from a risk perspective is determined by the best possible identification and evaluation of the credit risk
resulting from a possible organization’s exposure. This implies that the microfinance institutions are able to
detect any looming credit risk.

Thirdly, to avoid loan losses, the microfinance institutions use follow ups. Bol (2003) argued that reminder
procedures, which could be in the form of follow-ups, are part of the credit appraisal process. The findings show
that MFIs take loan review analysis as an aspect of risk management by doing proper documentation and
analysis. The institutions also resolve to take litigations in situations where the borrower’s financial situation and
structure have been altered and the original promised value of collateral differ. The study therefore concludes
that the microfinance institutions are well prepared to avoid any loan losses by employing credit management
practices.

Fourthly, to assess efficiency in lending procedures, the study established that the institutions use returns on
equity (mean score 5.123). The results show that the institutions used factors such as returns on assets (mean
score 4.156). Therefore, all MFIs use accounting measure to determine the efficiency of financial intermediation.
Fifthly, the results indicate that a majority of the institutions (59%) used Credit Metrics to measure the credit
migration and default risk. Ritchie and Richardson, (2000; 2004), argued that Credit Metrics model was
developed to evaluate problem loan and credit risk and is used in assessing a portfolio’s value at risk (VAR)
arising from changes in contemporary credit quality. Therefore, microfinance institutions use the recommended
models to analyze the credit risk of the loans.

Last but not least, the results show that the microfinance institutions are faced with the challenge of strict
operational regulations from the Central Bank of Kenya (mean score 4.98). The government has also not put any
policy in place that concerns the operations of the MFIs. Despite the fact that the microfinance institutions have
put in place strict measure to credit risk management, loan recovery is still a challenge to majority of the
institutions (mean score 4.25). This explains the reason why most financial institutions are either not growing or
are about to close down. There is also stiff competition from other financial institutions like the banks insurance
and mortgage institutions.

Therefore, it is recommended that the microfinance institutions diversify the loan portfolio in order to minimize
credit risk. Furthermore, microfinance institutions should put in place more measures to ensure that the
performance of the loans are monitored to avoid bad loans. Lastly, the government should put in place policies
that are geared towards strengthening of the microfinance institutions.

References

Acharya, V.A., (2004), “Should Banks Be Diversified? Evidence from Individual Batik Loan Portfolios”,
Working Paper, London Business School.

Anson, M.J.P., Fabozzi, F.J. Choudhry, M. & Chen, R.-R. (2004), Credit Derivatives: Instruments, Applications,
and Pricing, JohnWiley & Sons, Inc., Somerset, NJ.

Batten, J., Mellor, R. & Wan, V. (1993), “Foreign exchange risk management practices and products used by
Australian firms”, Journal of International Business Studies, 24 (3), 557-73.

Belk, P.A. & Glaum, M. (1990), “The management of foreign exchange risk in UK multinationals: an empirical
investigation”, Accounting and Business Research, 21.

Berkman, H., Bradbury, M.E. & Magan, S. (1997), “An International Comparison of Derivatives Use”,
Financial Management, 26, Winter, 69-73.

Bessis, J. (2002), Risk Management in Banking. Wiley.

Bodnar, G. M. and Gebhardt, G. (1998), “Derivatives Usage in Risk Management by US and German Non-
financial Firms”, NBER Working paper, August.

Bodnar, G.M., Hayt, G. S. and Marston, R.C. (1996), “1995Wharton survey of Derivatives usage by US Non-
financial Firms”, Financial Management, 25 (4), 113-33.

Bol, G. (et.al) (2003), “Credit Risk: Measurement, Evaluation and Management”, Physica,

Boucher, J. (1996), “Management: Maximizing Loan Officer Productivity with Sales Analysis”, Commercial
Lending Review, 11 (1), 89-94.

Consultative Group to Assist the Poorest (CGAP) (2000), “Consultative Group to Assist the Poorest”, available
at: www.cgap.org.

16



Research Journal of Finance and Accounting Www.iiste.org
ISSN 2222-1697 (Paper) ISSN 2222-2847 (Online) JLLEE ]
Vol.5, No.13, 2014 ||5TE

Copestake, J.G. (2002), “Inequality and the Polarizing impact of Microcredit: Evidence from Zambia’s
Copperbelt”, Journal of International Development, 14 (6), 743-55.

De Nicolo, G., (2001), “Size, Charter Value and Risk in Banking: An International Perspective”, Working Paper
689, Board of Governors of the Federal Reserve System.

Demirag, I. (2004), “Towards Better Governance and Accountability: Exploring The Relationships Between The
Public, Private and The Community”, Journal Corporate Citizenship, 15, Autumn, 19-26. Derivatives”,
Financial Management, Vol. 24 No. 2, pp. 104-25.

Diamond, D. (1984), “Financial Intermediation and Delegated Monitoring”, Review of Economic Studies 51,
393-414.

Donaghue, K. (2004), “Microfinance in the Asian Pacific”, Asian-Pacific Economic Literature, 18 (1), 41-61.
Ebrahim, A. (2003), “Accountability in Practice: Mechanisms for NGOs”, World Development, Vol. 31 No.5,
pp-813-29.

Edeishain, D. (1992), “British Corporate Currency Exposure and Foreign Exchange Risk Management”, PhD
Thesis, London Business School, London.

Elyasiani, B. D. S., (2004), “Diversification Effects on the Performance of Financial Services Firms”, Working
Paper, Temple University, Philadelphia.

Fatemi, A. and Glaum, M. (2000), “Risk Management Practices in German Firms”, Managerial Finance, 26 (3).
Geczy, C., Minton, B. A. & Schrand, C. (1995), “Why Firms Hedge: Distinguishing among Existing Theories”,
Working Paper, Ohio State University.

Goetz, A. (2001), Women Development Workers: Implementing Rural Credit Programs in Bangladesh, Sage
Publications, New Delhi.

Grasing, R. (2002), “Measuring operational efficiency: a guide for commercial bankers”, Commercial Lending
Review, Vol. 17 No.1, pp.45-52.

Guay, W. and Kothari, S.P. (2003), “How much do firms hedge with derivatives?”, Journal of Financial
Economics, Vol. 70, pp. 423-61.

Hayden, B., Porath, D., and von Westemhagen, N., (2005). Does Diversification Improve the Performance of
German Banks? Evidence from Individual Bank Loan Portfolios. Working Paper, Osterreichische National bank
and Deutsche Bundesbank.

Heaton, J.B. (2002), “Managerial optimism and corporate finance”, Financial Management, Vol. 31 No. 2,
summer, pp. 33-45.

Heitfield, E., Burton, S., and Chomsisengphet, S., (2005). The Effects of Name and Sector Concentrations on the
Distribution of Losses for Portfolios of Large Wholesale Credit Exposures. Working Paper, Board of Governors
of the Federal Reserve System.

Heliwig, M., (1998). Allowing for Risk Choices in Diamond’s”Financial Intermediation As Delegated
Monitoring”. Working Paper 98-04, Universitat Mannheim.

Hempel, G.H., Simonson, D.G. (1999), Bank Management: Text and Cases, 5th ed., Wiley, New York, NY,
Houseman, 1. A., (1978). Specification tests in econometrics. Econometrica 46, 1251-1271.

Howton, S.D. and Perfect, S.B. (1998), “Currency and interest-rate derivatives use in US firms”, Financial
Management, Vol. 27 No. 4, pp. 111-21.

Ivey, J. (2002), “Treasuries fight shy of credit derivatives”, Corporate Finance, Vol. 215, pp. 26-29.

Jalilvand, A., Switzer, J.A. and Tang, C. (1997), “Corporate hedging policy”, working paper. Evidence from
Canada.

John Whymark, (1998) Benchmarking and credit risk management in financial services, Centre for Innovative
Business Excellence, Bristol, UK

Johnson, F.P., Johnson, R.D. (1985), Commercial Bank Management, Dryden Press, Chicago, IL. Koch, T.W.,
Macdonald, S.S. (2000), Bank Management, 4th ed., Dryden Press, Orlando, FL,.

Kamp, A., Pflngsten, A. and Porath, D., (2005). Do Banks Diversify Loan Portfolios? A Tentative Answer Based
on Individual Bank Loan Portfolios. Working Paper 03/2005, Deutsche Bundesbank, Frankfurt am Main.
Laderman, E. S., (2000). The Potential Diversification and Failure Reduction Benefits Of Bank Expansion into
Nonbanking Activities. Working Paper 2000-0 1, Federal Reserve Bank of San Francisco.

Lessard, D.R. and Zaheer, S.A. (1990), Survey on Corporate Responses to Volatile Exchange Rates,
Massachussetts Institute of Technology, Cambridge, MA. Credit risk management 233 Markowitz, H. M.,
(1952). Portfolio Selection. Journal of Finance 7, 77—91.

Matin, I. (2000), “Rapid credit deepening and the joint liability credit contract: a study of Grameen Bank
borrowers in Madhupur”, PhD dissertation, University of Sussex, Brighton,

Meagher, P., Mwiinga, D. (1999), Zambian Laws and Regulations Affecting Microfinance: Review and
Recommendations for Reform, IRIS Centre, University of Maryland, Baltimore, MD.

Miles, M.B., Huberman A.M. (1994), Qualitative Data Analysis: A Sourcebook of New Methods, Sage, Beverly
Hills, CA,.

17



Research Journal of Finance and Accounting Www.iiste.org
ISSN 2222-1697 (Paper) ISSN 2222-2847 (Online) JLLEE ]
Vol.5, No.13, 2014 ||5TE

Morse, M., Richards, L. (2002), READ ME FIRST for User’s Guide to Qualitative Methods, Sage Publications,
Thousand Oaks, CA,.

Musona, D., Coetzee, G. (2002), Dropouts among Selected Zambian Microfinance Institutions: Causes and
Potential Impact on Product Design, Microsave-Africa, Nairobi,

Nance, D.R., Smith, C.W., and Smithson, C.W. (1993), “on the determinants of corporate hedging”, The Journal
of Finance, Vol. 48, pp. 267-84.

Njiru G.M. 2003 “Credit Risk Management by Coffee Coops in Embu District “, Unpublished MBA Project,
U.O.N

Nordone, M., Reyfman, A. and Toft, K. (2001), “Hedging your bets on credit risk”, Corporate Finance, Vol. 201,
p- 36.

Perro, V.C., Ruoff, S.C. (1997), “Improving accountability in banking”, Commercial Lending Review, Vol. 12
No.3, pp.44-50.

Principles for the Management of Credit Risk, Consultative paper prepared by the Basel Committee on Banking
Supervision, July 1999.

Rhyne, E. (2001), Mainstreanzing Microfinanee: How Lending to the poor Began, Grew, and Came of Age in
Bolivia, Kumarian Press, Bloomfleld, CT,.

Ritchie, J., Richardson, S. (2000), “Smaller business governance: exploring accountability and enterprise from
the margins”, Management Accounting Research, Vol. 11 pp.45 1-74.

Roll, R., (1992). Industrial Structure and the Comparative Behavior of International Stock Market Indices.
Journal of Finance 42, 3—41.

Rose, P.S. (1991), Commercial Bank Management: Producing and Selling Financial Services, Irwin, Homewood,
IL,

Rule, D. (2001), “the credit derivatives market; its development and possible implications for financial stability”,
Financial Stability Review, No. 10, pp. 117-40.

Seyfried, B. (2001), “Managing risk with credit default swaps”, Corporate Finance, Vol. 201, pp. 37-38.

Sharpe, W. F., (1964). Capital Asset Prices: A Theory of Market Equilibrium under Conditions of Risk. Journal
of Finance 19 (3), 425—442.

Stiroh, K. J., (2004). Diversification in Banking: Is Non-interest Income the Answer? Journal of Money, Credit,
and Banking 36 (5), 853—3882.

Stomper, A., (2004). A Theory of Banks’ Industry Expertise, Market Power, and Credit Risk. Working Paper,
University of Vienna.

Winton, A., (1999). Don’t Put All Your Eggs in One Basket? Diversification and Zairi, M. (1996), Effective
Benchmarking — Learning from the Best, Chapman & Hall, London.

Zeller, M. (2001), “Solidarity groups: reaching poor clients with high repayment rates”, Focal Point for
Microfmnance, Vol. 2 No.1, pp.4-6.

18



The I1ISTE is a pioneer in the Open-Access hosting service and academic event
management. The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

There are more than 30 peer-reviewed academic journals hosted under the hosting
platform.

Prospective authors of journals can find the submission instruction on the
following page: http://www.iiste.org/journals/ All the journals articles are available
online to the readers all over the world without financial, legal, or technical barriers
other than those inseparable from gaining access to the internet itself. Paper version
of the journals is also available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e INDEX ({@‘ COPERNICUS

ros I NTERNATIONAL
INFORMATION SERVICES

@ vimsice soumaocs @

£z 8 Elektronische
@O0@ Zeitschriftenbibliothek

open

-

|

o » (..L()R( H()\\\L\I\H{SII\
— UniverseDigitalLibrary —



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

