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Abstract Credit risk is the most important risk for banks which means that it is one
of the most important factors for banks’ stability. The source of credit risk is the
weakness of credit ability of a client which leads to bank’s losses. Losses are daily
reality of every bank and according to that should be recognized, measured and
implemented in credit risk managing models. The aim of this paper is to investigate
how banks in Croatia are using internal rating system in their business on a daily
basis, i.e. is the application of rating included in all phases of credit process. Data
that will be presented in the paper will be collected through a questionnaire. The
application of ratings in daily business of a bank is one of the most important
minimal requirements for internal rating based approach application. Internal rating
based approach is a significant in the process of validation and measurement of
credit risk after Basel I approach.

Keywords Bank ¢ Credit risk ¢ Credit risk management ¢ IRB (internal rating
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1 Introduction

The main precondition of credit risk management on the portfolio level is to be
aware of the fact that all credits potentially can become “bad” during the time
(Maskara and Aggarwal 2009). According to that banks should maximize banks
risk-adjusted rate of return. Because credit risk is one of the largest problems n bank
performance they should maintain credit risk exposure within acceptable parame-
ters, i.e. long-term success of all credit institutions depends on effective credit risk
management (Vasicek et al. 2013). Banks should identify and analyze existing and
potential risks in certain product in order to perform efficient credit risk manage-
ment (Broz Tominac and Posavec 2012). If banks apply standardized approach all
parameters needed for credit risk estimation are provided by external rating
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agencies and if they apply internal ratings based approach they measure those
parameters on their own (VasiCek et al. 2013). Key characteristics of credit capacity
of debtors when determining capital requirements can be quantified. IRB approach
is the main news from Basel II standard.

2 Definition and Coverage of Credit Risk

Credit risk is significant for banking and old as the banking itself (Bodla and Verma
2009). Credit risk arises from probability that the debtor will not be able to settle its
obligations. Any nonpayment or rescheduling of any promised payments or from
credit migrations of a loan gives rise to an economic loss to the bank (Schroeck
2002). The significance of credit risk as one of the largest risks in banks arises from
the fact that in banks balance sheets dominate deposit-credit form of bank financial
intermediation (Lastra 2004). There are different definitions of default but most
internationally active credit institutions and credit institutions in European Union
apply Basel definition (Bank for international settlements 2016):

» Material exposures that are more than 90 days past due, or
e Where there is evidence that full repayment of principal and interest without
realization of collateral is unlikely, regardless of the number of days past due.

The source of credit risk is the weakening of debtor’s credit ability which leads
to delay in obligation settlement or total failure in obligation settlement. That
means a loss for a bank and is calculated as a product of the due amount, number
of days of delay and market interest rate. Banks are dealing with losses on daily
basis and that is the reason why losses should be recognized, measured and
implemented in credit risk management models.

Since the credit risk is the most important for the most of credit institutions the
goal of credit risk management is to maintain banks’ exposure to credit risk
according to bank’s management parameters and adequate capital which leads to
stability of bank and financial system on the whole. An identification and analysis
of existing and potential risks that are present in certain product or activity are the
basis for efficient credit risk management.

More than 80% of capital requirements of European banks are for credit risk
(Jakovcevi¢ and Joli¢ 2013). For many banks loans are the highest source of credit
risk and other sources of credit risk derive from other bank’s activities. According
to that banks affront with credit risk in different financial instruments including
futures, swaps, bonds, options etc. In credit risk management banks are encouraged
to use internal systems for credit risk estimation.
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3 Approaches to Credit Risk Management

3.1 Standardized Approach

Standardized Approach is a first phase of adjustment to Basel II standard and to
acquirement of conditions for IRB approach application. It is very similar to Basel I
standard in terms of capital requirements calculation, classification of positions of
risk weighted assets and application of fixed factors prescribed by supervisor. This
approach is simple and suitable for those banks which want such a system of capital
adequacy. The characteristic of this approach is that all the components are
prescribed by supervisor, i.e. banks allocate prescribed risk factors depending on
placement characteristics.

Elements that are equal at Basel I agreement and standardized approach of Basel
II are based on fixed risk factors that are determined according to claim category
and are prescribed by supervisor. Banks are obliged to apply those factors when
calculating capital adequacy. Categories of claims that are defined in standardized
approach comprise claims from state institutions, banks, companies, inhabitants
and claims that are insured by real estate.

Novelty of Basel II approach is the possibility of risk factors determination on a
basis of external institutions® rating for credit risk estimation. This capital standard
allows and encourages application of credit rating from external institution such as
Moody’s and Standard & Poor’s. Those institutions are chosen from national
supervisor. Banks have to disclose what agencies are used and apply them consis-
tently for all claim categories.

3.2 Internal Ratings Based Approach

Internal rating based approach is the main novelty of Basel II standard. Credit risk
arises from the probability that the debtor will not be able to settle its liabilities.
When applying internal rating based approach all exposures must be classified into
different exposure classes such as corporate, sovereign, bank, retail and equity
exposures (Saita 2007). Then for each of those classes following key components of
credit risk should be defined:

. PD—probability default,
LGD—loss given default,

. EAD—exposure at default,
. M—maturity.

The above components have direct impact on the capital requirements amount,
i.e. the higher the components the higher capital requirements and vice versa.
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3.2.1 Basic Internal Rating Based Approach

The most important novelty of Basel II is internal rating of placements. As it was
already mentioned earlier at standardized approach all risk parameters are pre-
scribed by regulatory body while at internal ratings based approach banks measure
those risk parameters. In that way banks can quantify key characteristics of clients’
credit ability when determining capital requirements. Risk components, risk factors
and minimum capital requirements should be determined for every type of assets
under internal rating approach.

According to internal rating system (further, IRB approach) bank classify place-
ments in five basic categories considering risk characteristics (Martinjak 2004):

* Bank exposure to corporate;

* Bank exposure to sovereign;

« Bank exposure to other banks;
« Bank exposure to retail and

¢ Bank exposure to equity.

For every category bank determines key elements of IRB approach, i.e. risk
components (internal or by supervisor), calculation of weighted assets (funds
through risk components are transformed into risk weighted assets and tan into
capital requirements) and minimum requirements (relating to standards which must
be obtained by bank if they want to apply IRB approach).

By basic IRB approach it is important that bank gives its own estimation of just
one parameter (probability default) while other parameters are prescribed by
supervisor. For IRB approach credit institution has to procure the supervisor’s
permission. According to that IRB approach can be implemented gradually through
different exposure categories inside of credit institution. For every exposure type
bank estimates a probability default parameter on the basis of historical data and
statistic models. There is a possibility that supervisor defines minimum values of
that risk parameters for certain exposure types. Except probability default all other
risk parameters inside of basic IRB approach (LGD, EAD, maturity) is defined by
supervisor.

3.2.2 Advanced Internal Rating Based Approach

By advanced IRB approach all risk components are estimated by bank. Advanced
IRB approach can also serve as an early warning signal and ensure the base for
flexible business politic (Chorofas 2007). It is important to mention that Basel II
allows advanced IRB approach only if rigorous qualitative and quantitative require-
ments are satisfied (the accent is put on banks’ ability to rank and quantify risk on
consistent and confident way).

It is necessary to ensure such a risk estimation system which will enable
appropriate estimation of debtor’s characteristics and transactions, appropriate
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differentiation of risk and accurate and consistent quantitative risk estimation as
well as the integrity of critical input data. Those inputs should arise from bank’s
system which is used in everyday business not only for estimation of regulatory
capital. A bank has to have unique system and use its results both for supervisor and
for making business decision. Internal rating system must be approved from
supervisor (Konovalova 2009).

In order to pass on advanced internal rating based approach banks have to prove
that they understand the risk they are exposed to, that are familiar with approaches
through which risk can be mitigated and how to manage it in whole. Some of the
encouragements for implementation of IRB approach are profitability increase
because better risk understanding enables better risk and capital management,
then internal models of credit risk parameters which enable implementation risk
based differentiated interest rates and on risk based efficiency measures which
finally lead to improvement of external rating of a bank through available and
cheaper capital.

All above mentioned contribute to increase of bank competition as well as to
decrease of total level of systemic risk on the level of individual bank and banking
system in a whole. However, by numerous advantages there are also some disad-
vantages of internal rating system. Prior that is a procyclicality of capital require-
ments and with deterioration of economic situation the client’s rating is deteriorated
too. That leads to deterioration of risk parameters and increase in capital require-
ments. And all that in circumstances when capital is hardly achievable. It is
necessary, therefore, to work on decrease of capital requirements procyclicality
influence which is one of the tasks of Basel III standard. That means that bank
creates reserves of capital in favorable economic conditions which can be used to
certain level in unfavorable periods. In average bank can achieve stable capital
adequacy adjusted with portfolio risk.

There are numerous benefits for banks that are going in direction of advanced
internal rating system application because the efficient allocation of capital became
a key comparative advantage for financial institutions (Tschemernjak 2004). Ben-
efits are even higher when comprehensive and transparent decisions based on risk
are implemented.

After adequate abilities are developed and form the side of banks and form the
side of supervisor some banks will be enabled to switch on advanced internal rating
based approach. However, small banks should direct their resources on understand-
ing of basic approaches and identification of minimum requirements.

Because the fact that well established risk management system is a precondition
for implementation of advanced approach, banks are asked for evaluating of
different possibilities. Banks that perform on international level should strive to
improvement their risk management systems and pass on advanced approaches
because they will need to compete with international banks which already apply
such systems. But an application of advanced approaches claim an application of
superior technology and information systems which enables banks quality data
collecting and detailed analysis of data. But, despite banks expect lower capital
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requirements when applying advanced approaches they should be ready to provide
more information.

Possible impact on bank’s decision about pass on advanced internal rating
approach is fact that implementation of advanced approaches when applying
Basel II isn’t obligatory for small banks that perform on traditional means and
perform on regional base; implementation of advanced approaches shouldn’t be
understand as a trend and implementation of basic approaches shouldn’t be con-
sidered inferior; every bank’s decision about pass on advanced approach has to be
well considerate, concise decision after taking into consideration bank’s capacity
for capital requirements calculation and bank’s capacity when maintaining risk
profile and consequently capital levels under impact of different scenarios (espe-
cially stress ones); preconditions for pass on advanced systems, well established,
efficiency infrastructure of IT, cost-benefit analysis of advanced approaches, avail-
ability of appropriate acquirements and capacities and well established, efficient
and independent mechanisms of internal control as a support to risk management
system.

Law should demand minimum number of risk categories as well as minimum
obligatory criteria which should be integrated in internal rating system from banks.
Regulatory body should evaluate internal rating system, i.e. determine compatibil-
ity with the nature of bank performance and complexity.

4 Results of Empirical Research

In order to research how internal ratings system outputs should be used, where risk
parameters are used and to investigate if Croatian banks have developed rating
culture a questionnaire was sent to Croatian banks. The researched population is ten
banks in Croatia.' There are three hypothesis of the impact of internal rating system
application on credit risk management in banks. Z Test of Hypothesis for the
proportion was carried out.

Hypothesis 1 Internal rating system outputs should be used only for capital
requirements calculation.

Two out of ten banks responded positively while eight responded negatively. It
is assumed that the majority of banks consider that the outputs of internal rating
system outputs should be used only for capital requirements calculation. The test on
assumed value of proportion in program PHStat2 is used. It is assumed that half of
the banks are using internal rating system outputs only for capital requirements.
Test hypothesis are following: H...p = 0.50 and H. . .p # 0.50. According to the
results of test hypothesis given in Table 1 zero hypothesis can’t be rejected with
significance level of 5%. Concrete, with that level of significance the majority of

"Because of data protection there aren’t any bank names in this paper.
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Taple 1 Usage of internal Null hypothesis p= 0.5
rating system outputs Level of significance 0.05
Number of successes 2
Sample size 10
Intermediate calculations
Sample proportion 0.2
Standard error 0.1581
Z test statistic —1.8973
Two-tail test
Lower critical value —1.9599
Upper critical value 1.9599
p-value 0.0577

Source: Author

banks consider that the outputs of internal rating system outputs should not be used
only for capital requirements calculation.

If outputs of internal rating system should be used only for capital requirements
calculation it could happened that intention for capital requirements minimization
influences on risk parameters estimation. The use of ratings in daily activities
implicates its use in all phases of credit process. The use of internal ratings in the
process of placement approval usually includes determination of authorization level
for approval but in accordance with the placement risk. Placements of lower risk
can be approved by lower authorization levels while placements of higher amount
and risk should be approved by higher authorization levels.

Hypothesis 2 Risk parameters are used in credit products price calculation.

Four from ten banks have answered true and six banks not true.

It is assumed that the majority of banks use risk parameters in credit products
price calculation. The test on assumed value of proportion in program PHStat2 is
used. It is assumed that most banks use risk parameters in credit product price
calculation. Test hypothesis are following: H...p < 0.50 and H...p > 0.50.
According to the results of test hypothesis given in Table 2 zero hypothesis can’t
be rejected with significance level of 5%. Concrete, with that level of significance
the majority of banks do not use risk parameters in credit products price calculation.

According to the results of test hypothesis given in Table 2 zero hypothesis can’t
be rejected with significance level of 5%. Concrete, with that level of significance
the majority of banks do not use risk parameters in credit products price calculation.

Risk parameters should be used for credit product price determination. That is
the most important advantage of internal ratings. The price of credit products which
depends on risk is fair because in terms when all debtors are paying the same
interest rate, good debtors are actually subsidizing the bad ones (Jakovéevic¢ and
Joli¢ 2013). Certain banks are determining prices by comparison with competition.
But banks can have different affinity for risk taking and certain placement can lead
to diversification in one bank but concentration of risk in other bank depending on
portfolio structure.



126 S.B. Tominac

Table 2 Usage Of. risk Null hypothesis p= 0.5
parameters in credit products

price calculation Level of significance 0.05
Number of successes 4
Sample size 10
Intermediate calculations
Sample proportion 0.4
Standard error 0.1581
Z test statistic —0.6324
Upper-tail test
Upper critical value 1.6448
p-value 0.7364

Source: Author

Table 3 Rating culture in Null hypothesis p= 0.5
Croatian banks Level of significance 0.05
Number of successes 2
Sample size 4
Intermediate calculations
Sample proportion 0.5
Standard error 0.25
Z test statistic 0
Two-tail test
Lower critical value —1.9599
Upper critical value 1.9599
p-value 1

Source: Author

Hypothesis 3 Croatian banks have developed rating culture.

It is assumed that the majority of banks have developed rating culture. The test
on assumed value of proportion in program PHStat2 is used. It is assumed that half
of the banks have developed rating culture. Test hypothesis are following:
H...p =0.50 and H. . .p # 0.50. According to the results of test hypothesis given
in Table 3 zero hypothesis can’t be rejected with significance level of 5%. Concrete,
with that level of significance half of banks consider that they have developed rating
culture.

Rating allocation and internal rating system output application should be a part
of business culture of credit institution. If employees understand outputs of internal
rating systems, if rating is given to every debtor, if there is reporting about rating
systems than there is a rating culture. But if ratings are just calculated and not used
in business process which means that employees don’t recognize the importance of
ratings than rating culture doesn’t exist.
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S Conclusion

According to research results about the impact of internal rating system application
on credit risk management in banks majority of banks consider that the outputs of
internal rating system outputs should not be used only for capital requirements
calculation, majority of banks do not use risk parameters in credit products price
calculation and the half of banks consider that they have rating culture. That means
that majority of banks recognize the importance of internal ratings in daily business
but are not using those in price determination. The main reason is because the most
of Croatian banks doesn’t apply internal ratings yet. Also, employees should learn
how internal ratings can improve daily business in order to develop rating culture in
banks. In order to strengthen financial system on local and on global level banks
need to use more sophisticated methods of credit risk estimation. With such
methods the level of regulatory capital will be adjusted with its risk profile. In
that sense there is a lot space for progress in Croatian banks in future.
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