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Nowadays the financial stability of the banking sector is a very controversial
topic especially the assessment of the right quantity of capital that banks
must set aside to be protect against various types of risks with which has to
do the banking sector, it presents a big challenge. One of techniques that help
to bring answer on the question whether a special bank or banking sector has
a sufficient capital in case of crisis is a stress testing. So the stress testing
analysis represents an important tool of sustainable assessment of the
banking sector towards possible shocks on credit portfolio and on liquidity
position, which can resulting from unfavorable economic development and
changes on market conditions. Stress testing’s of the sensitivity of financial
institutions towards macroeconomic shocks are a valuable assistance in the
assessment of the economic stability. They allow a predictive analysis and an
uniform approach for the identification of potential risks of the banking
system in general.
The results of the analysis for stress testing that are made for the
banking sector in Kosovo suggest satisfied abilities of this sector to meet
unexpected situations of exposure toward possible risks. Although banks are
facing with many risks, the credit risk which will be treated in this study aloud
a great weigh. This study has intent to determine macroeconomic factors that
have impact in quality of loan portfolios. Through the study we would present
an analysis of financial situation in connection with the impending level of
nonperforming loans, proceedings that are taken to reduce or to keep at
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sustainable level, also will be evaluated .The vulnerability of the banking
sector toward sector risk as much as we have information on the
macroeconomic level and to determine the indicators that warning the early
worsening in the quality of loan portfolio. Also through stress scenarios we
could understand what will happen in different situations with nonperforming loans.

Keywords: stress testing, risk, non-performing loans.

Introduction
In the last decade, many countries have experienced problems in the
banking sector. These problems of banking sector have reflected difficulties
in the good functioning of the economies of these countries. In today's
business risk plays a critical role. Almost in every decision from business is
required that managers and executives to balance the risk and the return. In
the banking system, risk management takes a special importance, where
regulators are responsible for protecting against failures of the banking
system and of the economy. Although banks have many same risks with
other businesses, the main risks that particularly have impact in the banks
are: the credit risk which is treated in this research project and that occupies
a 60-70% weigh of the total operational risk, liquidity risk, market risk and
interest rate risk. The level of lending for businesses, individuals or
government continues to condition the economic growth, but it will depend
from the sector that is credited. Only the lending of services sector realizes
added value of the economy while the lending of others sectors such as
construction, agriculture and industry does not reflect added value in the
economy for the period 2010-2015. Also according to the Central Bank of
Kosovo in a recent analysis of the quality of the loan portfolio, give it to
businesses based on the level of the loan with problem the most problematic
sectors of the economy are: the trade, construction and manufacturing
industry, the level of demand for short term or long term loan has been
increasingly decreasing in recent years, it is conditioned by the slowdown of
the economic activity, the uncertainty about future projects and from the

2

Stress Testing of Credit Risk: Case Based on Loan Portfolio, Capital Adequacy
and Non-Performing Loans In Kosovo

Vol. VI, Issue 3
June 2016

prudent behavior (reserved) of banks in terms of lending, taking into
consideration the previous experiences. There are two components of credit
risk quantitative that represent the possible amount of loss and quality that
is the probability where the bank predicts the non-payment possible of the
loan received from the client. The risk of customer that otherwise would be
recognized as a "bad" customer which consists that the borrower may not be
able to pay his loan, the banking institution's task is to treat as such the
default type of borrower that determines not only the possibility of loss but
also all the costs associated with the return of money from the lender.
A study of the BIS (the Committee for the Global Financial System,
2005) has compiled the researches results conducted through analysis of
stress testing in 64 commercial banks and securities in the firms of 16
different countries in the world. At that time, the authors have found that
these researchers include a wide range of stress testing based on the firms
practice and different banks as well as securities. The use of stress tests
continues to expand in the extraordinary exploration, but such possible
events that as traditional focus have the stress testing to cover a wide range
of applications, flow from the application of this test in various companies
besides the inherent flexibility of this test, what benefit firms and financial
institutions that shape the stress tests have potential impacts on special
events. Numerous empirical studies give us facts, that based on econometric
models, the banks have constantly increased the use of stress test before the
financial crisis, the focus at that time appears to have been mainly focused
on applications towards market risk for example, the study of the BIS (the
Committee for the Global Financial System) has found that credit market
related to the stress testing for credit risk is represented by about 80%
within all reported tests of financial system. On the opposite the stress
testing for non-trading portfolios (eg, loans with retail portfolios and other
portfolios of loans) is being developed an advanced model stress testing in
various institutions, such as practical methods for integrating in various
risks portfolio inside one institution. After the financial crisis, however,
there were significantly more attention on this issue. This is evidenced by
the sudden growth of scientific studies and research on stress testing
(starting from 2006) and the frequent focus of regulators and financial risk
managers in the design and implementation of stress tests since the
beginning of the financial crisis. Stress tests are used in a wide variety of
contexts such as in the recent past as well as they are applied on wider group
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of activities within the enterprise. These applications are oriented by
financial reporting toward risk management, which traditionally is
implemented based on the rules for new uses, as part of the process of
preliminary research for the analysis of purchasing and strategic planning
that decide for the wish to establish a bank risk or to determine which
segments of the business should grow or expand. Within the regulatory
community, stress test is represented also as a key tool in monitoring of
systemic risk.
The interest of many researchers for stress test of credit risk has
occurred, partly because there is probably no other more intuitive form of
credit risk analysis of a stress test. The choice of scenarios and analysis of
the results resulting from stress-tests often reflect in the intensive and
productive discussions between business managers and risk managers
within a financial institution. For example, in establishing of desired risk of
company the analyze of stress test provides tools for one bank to go beyond
general statements such as: “The Bank will not assume any risk that will put
the company at bankruptcy risk such as banks must be able to face an easy
recession toward the realization of productivity and the maintaining of a 4%
amount of capital reserves ", and provide analysis to support this principle.

Types of Stress Testing Scenarios Modeled for Credit Risk
The term "stress testing scenario" is often used without any particular
definition. This could be because of the development of stress testing which
began in many institutions primarily as a tool to explore the risk of the
market portfolio (the Committee for the Global Financial System, 2005). In
the context of market risk, the definition of a stress testing is generally
defined by factors that typically include variables such as levels of interest
rates and the time structure, the levels of capital indicators and so on. The
main concern for market risk is associated with the level and the volatility of
macroeconomic factors, because these direct factors determine the price of
the asset. Therefore, it should be noted that a portfolio is exactly equal to
the main market factors that result from stress testing predictions. Interest
rates for securities, derivative (swap) that derive their value to the market
directly from the structure of the basic interest rate determine their capital
positions often followed by larger values of market indicators, so that the
level of interest rates that are considered to be shocking or the indices of
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capital make up a directly stress testing for the market risk. The effect of the
global crisis has conveyed its problems worsening the economic situation
especially the banking system. The failure to pay the obligations of contracts
by the government toward the business, putting their activity in difficult as
well as by customers toward banks. It has negatively impacted the level of
overdue loans or even irreversible, ie it has increased. Also, the Basel
Committee (Bank for International Settlement, 2013), through his reports,
has issued several measures that should be taken by the banks, in order to
be protected against the difficult economic globally period. The Basel
Committee has identified areas in which banks should provide full and fair
transparency and they are: accounting policies and practices, credit risk
management and loan quality. From the assessment of the variables taken in
this research project, what we have note for the taken period is the
reduction of the increase of the level of bad loans in recent years, it may
come as a result of the maturity volatility of the rate to these loans. Perhaps
reaching a maximum level of their own, which is reflected by a more
moderate trend of growth of this rate, is due to the effects that provides
measures taken in prior periods (measures taken by banks towards
improving loan portfolio).
Stress testing is often used by central banks and regulatory entities
to identify the weakness of the financial sector or to identify the risk on
individual institutions. Many authors have dealt with testing analysis for
different countries. Sorge and Virolainen (2006) offer an application of stress
testing for the case of Finland. Boss (2006) has given an approach for stress
testing which is also used by the Austrian Central Bank. The concept of
stress testing’s the study of the failure of borrowers in repayment of loans,
focusing on the analysis of volatility of macroeconomic risk factors. The
models of stress testing’s with macroeconomic variables have been applied
consistently by the Central Bank of England. Also, the Central Bank of
Kosovo periodically conducts stress analysis for our country, but these
stresses are focused on risk analysis of bad loans as a result of exchange rate.
In this context Pain (2003) adopted an empirical connection between the
banks provisions for bad loans and macroeconomic indicators such as the
GDP growth, real exchange rate and credit growth. In the end as a
conclusion of multiple studies it is shown that a relatively limited number of
macroeconomic factors justify it in satisfactory level the fluctuation of rate
of bad loans, including also moments of bad economic situations.
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For many authorities the practice for stress testing was introduced
as part of the program for Financial Sector Assessment (FSAP) conducted by
the International Monetary Fund and World Bank. Stress testings of the
Program for Financial Sector Assessment have been stimulated with a wide
research interest in the development of new techniques, and many other
studies in this field are in process. In this part of the literature review we will
analyse the different methodologies used during the program for assessment
of the financial system and others studies developed in the individual
agencies. The focus on credit risk management and on the "macro and micro
economic" models reflect a large number of research dilemmas such as (1)
stress testing of credit risk is an essential element of (the Basel II framework
2005) and some empirical facts of these stress tests are defined as Basel II
requests, such as cyclic stress testings in the internal process of capital
adequacy and the assessment of credit risk (ICAAP), which are formulated
to make a clear reference to the whole economic cycle (ie,scenarios for light
recessions and the macroeconomic background for any critical event. (2) in
this field, good practices of the banking industry are not yet established, and
a critical event of the stress testing for credit risk as in the context of the
program for assessing the financial system and generally for the analysis of
financial stability, stress testings of credit risk is considered one of the
models that have need for further development, (Swinburne, 2007). Because
of their mandate for financial stability, central banks and supervisors are
particularly interested in determining quantitative macro and micro factors
and have developed specific expertise for modeling of stress testing for
credit risk. Such expertise may be a useful starting point to develop a
common analytical background, because in this field, supervisors and banks
often face the same methodological challenges.

The Process of Stress Testing and the Design of Scenarios
for Credit Risk
In all modeled approaches macroeconomic stress testing can be seen as a
separate process in many stages, as is shown in Figure 1. The first step has
for intend to put together a coherent scenario of the stress testing, usually
by using the macroeconomic model scenario or model may include internal
policy response. Taking into consideration that such models do not include
generally variables of financial sector, the frame of stress testing for credit
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risk generally includes models such as macroeconomic variables and some
other financial variables such as asset prices (typically, housing prices) the
credit growth and macroeconomic and financial variables of financial sector
which are analyzed in aspect of asset quality and potential loan losses. Total
bank losses calculated on the basis of the total amount of loans in the
banking market, in some cases it also includes supplements that have
impact on net income by interest and financing costs, losses later are
compared with the cover of profits and capital.

Notes: This figure is adapted from ˇCih´ak (2007). For an overview of a
typical stress-testing process, see also Jones, Hilbers, and Slack (2004).
Figure 1: Credit Risk—A Typical Macro Stress-Testing Process
This approach has valuable strengths, but also has some important
limitations. In general, the current models are weak in addressing important
interactions of the financial system. For example, these models are very few
designed to analyze the impact of financing and liquidity in various stress
testings which are simulated by managers of credit risk or to identify the
relationship between credit risk, market and liquidity. Response effects are
often missing in these models, because these scenarios are modeled in a
simple way. Existing methods are generally able to examine different
calculations, where through internal broadcast channels of credit risk, also
can be transferred some chain effects between financial institutions. Various
financial crises that financial markets suffered from, starting in 2007 on US
mortgage market have highlighted the crucial importance of linkages
between credit risk, liquidity risk and other restrictions of present stress
testings. The addressing of these limitations, therefore, is an important
priority for the banks and for financial stability authorities as is showed in
by recent initiatives undertaken by various international bodies. Some of the
improvements designed to overcome the specific problems of the traditional
techniques of stress-testinging are addressed in recent research projects
initiated by various financial agencies.
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In the context of models of stress testing for credit risk conducted
by regression analysis, we will take as an example the variable performance
of loans that are typically associated with macroeconomic factors and
conditions created in the country. Blaschke et al. (2001) has reported an
example in which the non-performing loan (NPL) has no right report against
the nominal interest rate, inflation rate, changes in real GDP in the terms of
trade. The coefficients of regression provide an estimate of the sensitivity of
the performance of credit for these macroeconomic factors. The assumption
is that credit quality is sensitive for the whole economic cycle. The
assessment strategy usually requires the choice of initial group of
macroeconomic and financial variables that, according to theory and
empirical facts have an impact on the credit risk. Variables such as economic
growth, unemployment, interest rates, equity prices and corporate bonds
contribute on risk choice. In particular, interest rates are important variables
because they represent the direct cost of borrowing, (Segoviano, 2006). A
satellite model that treats the macroeconomic variables as exogenous,
ignores the credit risk from construction effects, analyzes responses from a
crises situation in the banking system for the macroeconomic level, which is
one of many traditional limitations of stress testings. Castro'en, D'ees and
Zaher (2008) have argued that there are several possible reasons for this
approach, such as the lack of dates on time series and the lack of flexibility
during the modeling process as to facilitate the implementation and
interpretation of the results, (Chan-Lau, 2006). Unlike the macroeconomic
model, the model of credit risk can be estimated on data for individual
banks and even individual borrowers. Various modeling techniques are
applied until now mainly depending on the availability of data. Cih'ak (2007)
has studied this approach by classifying into two classes: one is based on
data over the performance of credit, such as credit provisions and historical
interest rates; the other is based on the dates of micro-level related to the
selected risk for the corporate sector. The same classification is used in this
section, highlighting distinctive features of different approaches.
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Table 1: A comparison of structural and reduced-form scenario approaches
Reduced form
Shock default-rate of
portfolio
None

Not required and
typically not
given
Not usually enforced

None. Portfolio state
given as part
of stress scenario

Example of a scenario
Asset
relationships
required
Economic
rationale
for portfolio
effect
Cross
asset
class/portfolio
coherence
Impact of within
portfolio
heterogeneity

Structural
Shock levels of home
prices or GDP
Link between
asset
behavior and
stress factor
Explicit
changes
in
fundamental
macroeconomic factors
High due to dependence
on
common factors
High.
Depends
on
macro factors
selected and the factor
loadings

The culmination of many credit risk models is to evaluate the
distribution of losses in the credit portfolio, which summarizes its overall
profile risk and allows a comprehensive assessment of its impact on loan
performance. In Table 1 can be analyzed reduced forms of stress testing
scenarios on credit risk in a certain level of assets behavior referring to the
macroeconomic scenario and in this way it analyze the possible deviations of
this model.
Berkowitz (2000) proposes a formal definition of stress testings and
continues to argue that stress testings can be combined with distribution
analysis (eg, VaR) in a coherent framework. The proposed mechanism by
which this is achieved is for each scenario (or the distribution of time
series), to assign a probability (based on historical and subjective data) and
for the main distribution of a Var model which is set in similarly way with a
certain probability.
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Figure 2: The impact of multiperiod stress scenarios on different loans.
Source: Alfaro, R. and Drehmann, M. (2009, December).
On the above figure are presented three scenarios for the
implementation of stress testings for credit risk in each panels of Figure 2.
Also there are presented the coupons on the respective dates for three
mortgage portfolios:
(1) A portfolio with loan index 3/27 (loans that is payable with low
participation for fix coupon for the first 3 years and then it will convert to a
floating coupon, with a higher interest charge);
(2) A portfolio with loan index 5/25 (loans that is payable with low
participation for fix coupon for the first 5 years and then it will convert to a
floating coupon, with a higher interest charge); and
(3) A portfolio with loan index 7/1 (loans that is payable with low
participation for fix coupon for the first 7 years and then it will convert to a
floating coupon, with a higher interest charge); that will be reset every year.
For simplicity, in this example, we are concentrating on one
dimension of the performance of the loan, which will be restored in the form
of payment in which the ability of borrowers for finance is based on
prevention and adoption of a higher fee for monthly coupon.
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Datas, Methodology and Construction of Basic Scenarios
and Other Extra Models
The research question of this scientific article is: Does banking sector of
Kosovo continues to remain good during 2015, regarding to a level of nonperforming loans, the indicators of the capital and loan portfolio in relation
with the total loans granted by commercial banks? The main objective is to
draw out the volatility level of bad loans in case of stress of its justified
macroeconomic terms, exactly in their 10% and 20% level. Secondary
objective of this paper is to analyze the variability of the level of bad loans
according to scenarios in two different moments, and the comparisons
between them.
The main scenario: the analysis is based on the hypothetical
scenario because the economic situation in Eurozone and the region will
deteriorate, and this will be reflected in Kosovo's economy mainly through a
reduction of immigrants transport and exports, by discouraging the overall
demand in the country. As a result, economic growth in the country is
supposed to be reduced thereby widening output gap and by having
negative impact in the quality of the loan portfolio. In this scenario it is
taken in consideration the average rate of economic growth in Kosovo, with
3.4% in the past five years and it was assumed an economic decline of 2.6%
for 2015. In this situation, the output gap would be 6.0%, while the impact
on the quality of the loan portfolio, namely in non-performing loans (angl.
Non-Performing Loans: NPL) is estimated by considering a coefficient of
elasticity of NPL against output gap of 0.8,22 which means an increase of
4.8% of participation of NPL on total loans of the banking sector. As a result
of shocks in the real sector it was assumed that lending will not grow next
year. In addition scenario toward a baseline scenario, along the credit risk,
there is also considered the effects of market risk on the sector revenues. So,
the credit risk is combined with the risk of interest rate and the exchange
rate. Interest rates for the assets part are assumed to fall for 2.0% while for
the liabilities part to increase 1.5% mainly as a result of interbank
competition. Depreciation of the euro against other currencies is assumed to
be 20%.
The effects of the above assumptions in the banking sector are
reflected as follows: the increase of the participation of NPAs on total loans
that have impact on the provisions increase; the depreciation of the euro
11
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affects the revaluation of loss / profit from the net open position, as well as
the reduction of interest rates affects the losses /profit of net revenues
taking into a consideration the maturity of assets, liabilities and
reinvestment / their refinancing. In addition of these assumptions, it is
considering the expected profit as an absorber of losses from these shocks.
Table 2: Results of the stress testing for credit risk (Car-the Indicator of the
capital adequacy)
Description
Current levels (before
shocks)
The baseline scenario
The combination of
market risk
The failure of three
borrowers
Failure of five
borrowers

CAR (Lowest
Level)
13.2%

CAR (Higher
level)
23.2%

CAR (Sector
Level)
18.5%

11.9%
11.3%

23.3%
22.5%

18.2%
17.5%

5.5%

20.3%

17.1%

2.2%

17.6%

15.6%

Source: CBK 2015
In this context, it is assumed that the profit will also be impacted by
the above mentioned shocks, mainly through a decline of the ability of
generating interest income as a result of not lending growth and the failure
of loans (NPL growth). Therefore, the expected profit of banks is taken as
current for the first half while the profit for the second half is calculated by
taking into account the net profit after tax in 2014, to which originally is
applied shock of 40 percent to reflect the effect of not increased lending, and
after that the revenues that would be realized have been reduced if the NPL
will not increase. In Table 3, there are presented the values of the natural
logarithm for the result of stress testings for credit risk (Car- capital
adequacy ratio).
Table 3: The value of the natural logarithm for the result of stress testings
for credit risk (Car- capital adequacy ratio)
Description

Log CAR
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(Lowest
Level)
1.1203

(Higher
level)
1.3654

Current levels
(before shocks)
The baseline
1.0755
1.3673
scenario
The combination of
1.0530
1.3521
market risk
The failure of three
0.7403
1.3074
borrowers
Failure of five
0.3424
1.2455
borrowers
Source: Calculations of the authors
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(Sector
Level)
1.2671
1.2600
1.2430
1.2329
1.1931

Based on the data presented in Table 3, by Tobit analysis.
Regression to analyze how the banking sector remains in Kosovo during
2015, in terms of capital adequacy ratio in relation with the total loans
granted by commercial banks.
𝑅𝑒𝑧𝑆𝑡𝑟𝑒𝑠 𝑡𝑒𝑠𝑡𝑖 = 𝛼 + 𝛽1 𝐿𝑜𝑔 𝐶𝐴𝑅 (𝑁𝑈) + 𝛽2 𝐿𝑜𝑔 𝐶𝐴𝑅 (𝑁𝐿) + 𝛽3 𝐿𝑜𝑔 𝐶𝐴𝑅 (𝑁𝑆) + 𝜀

Where with 𝑅𝑒𝑧𝑆𝑡𝑟𝑒𝑠 𝑡𝑒𝑠𝑡𝑖 we will consider the results of stress testings for
credit risk (Car- capital adequacy ratio), which will include substandard
loans doubtful loans and loans losses. In three levels (the lowest level, the
highest level and sector level) are presented current levels before the
attacks, the baseline scenario, and the combination with the market risk, the
failure of three borrowers and the failure of five borrowers. The modeling of
this bond has passed in several testinging phase which includes the finding
of optimal logo for each variable also the testing for the statistical quality of
the model.
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Table 4: Results of Tobit regression analysis for stress testing of credit risk
(Car- capital adequacy ratio)

Source: Authors calculations in STATA 12
The assumed increase of NPL is expressed through the loans
migration from the performing categories (standard, observation,
substandard) towards non performing categories (doubtful and loss).This
increase is proportionally distributed within the category of doubtful loans
and loss loans, taking into account the initial participation of these
categories in total NPL.
NPL growth is reflected in the level of provisions based on the CBK
regulation for the provision of loans by classification. The assumption for
the NPL increase is also applied at Off-balance sheet items that include
unused commitments, guarantees, available credit, and commercial credit.
Despite the fact that in additional scenario is considered the depreciation of
the euro against foreign currencies to assess the risk of the rate of exchange,
it is also important to note that the impact of this risk on the balance sheet
of the banking sector continues to be minor because of the low value of
open net positions in foreign currency. Risk scenario of interest rate implies
a reduction of interest rates to 2% for assets and growth for 1.5% for
liabilities on the balance sheet.
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Table 5: Results of the stress testing for the credit risk (non-performing
loans NPL)
Description
Current levels (before
shocks)
The baseline scenario
The combination of
market risk
The failure of three
borrowers
Failure of five
borrowers

NPL (Lowest
Level))
4.7%

NPL (Higher
level)
9.8%

NPL (Sector
Level)
7.2%

4.8%
4.8%

14.6%
14.6%

12.0%
12.0%

4.6%

27.3%

15.4%

4.6%

33.3%

18.5%

Source: CBK 2015
The reduction of interest rates can affect the net interest margin
(Net Interest Margin: NIM), mainly taking into account the maturity
deadline of loans and deposits because the majority of loans and deposits in
the banking sector of Kosovo have fixed interest rates and changes in
interest rates are not reflected until maturity. The negative effect on revenue
from the decline of interest rate on the asset side is still noted by the
negative effect that has the increase of interest rate for liabilities. On table
6 are presented the values of natural logarithm for the result of stress
testings for credit risk (non-performing loans NPL).
Table 6: The values of natural logarithm for the result of stress testings for
credit risk (non-performing loans NPL).
Description

Current levels
(before shocks)
The baseline scenario
The combination of
market risk
The failure of three
borrowers

Log NPL
(Lowest
Level)
0.6720

Log NPL
(Higher
level)
0.9912

Log NPL
(Sector
Level)
0.8573

0.6812
0.6812

1.1643
1.1643

1.0791
1.0791

0.6627

1.4361

1.1875
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1.5224

1.2671

Source: Calculations of the authors
Based on the presented data on table 6, through comparative
analysis Bonferroni processed on Stata program we will analyse how the
banking sector remains during 2015, in terms of non-performing loans in
relation with the total loans granted by commercial banks.
𝑅𝑒𝑧𝑆𝑡𝑟𝑒𝑠 𝑡𝑒𝑠𝑡𝑖 = 𝛼 + 𝛽1 𝐿𝑜𝑔 𝑁𝑃𝐿 (𝑁𝑈) + 𝛽2 𝐿𝑜𝑔 𝑁𝑃𝐿 (𝑁𝐿) + 𝛽3 𝐿𝑜𝑔 𝑁𝑃𝐿 (𝑁𝑆) + 𝜀

Where with 𝑅𝑒𝑧𝑆𝑡𝑟𝑒𝑠 𝑡𝑒𝑠𝑡𝑖 we will consider the results of stress testings for
credit risk (NPL- Non-performing loans), which will include substandard
loans, doubtful loans and loan losses. In three levels (the lowest level, the
highest level and sector level) are presented current levels before the
attacks, the baseline scenario, the combination with the market risk, the
failure of three and five borrowers the modeling of this link has passed
through several testinging phases which includes the finding of optimal logo
for each variable also the testings on the statistical quality of the model.
Table 7: the results of Comparative Analysis Bonferroni for the stress testing
of credit risk (NPL- Non-performing loans)

Source: Calculations of the authors in STATA 12
Other additional scenarios - Besides the aforementioned basic
scenarios, additional scenarios on credit risk are considered , the failure of
the largest borrowers in each banks as well as the coping level of NPAs of
each bank before the appearance of problems with capitalization. Finally,
the stability of the banking sector in this analysis is assessed in terms of the
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impact of hypothetical scenarios to the level of regulatory capital of the
banking sector, funds with risk, consequently, the capital adequacy ratio
(angl. Capital adequacy Ratio: CAR).

Study Findings and Conclusions
The state of the banking sector in Kosovo in terms of banks capitalization in
June 2015 was very favorable, with the capital adequacy ratio (CAR) at 18.5%.
The banking sector also continued to stay well for the level of nonperforming loans in relation with the total loans which stood at 7.2%, and
their coverage by provisions which in June 2014 were at a level 119.3%.
Therefore, as a result of the good position and highest profitability since the
beginning of its functioning, the banking sector of Kosovo has shown a high
level of resistance toward the credit risk even under conditions of
assumptions of hypothetical scenarios described above.
Under the assumptions of the baseline scenario for the assessment
of credit risk (balance sheet and off balance sheet), in which the
participation of NPL in the loan portfolio will be increased 4.8%, while the
expected profit for the whole year would be used to absorb losses - the
indicator of capital adequacy ratio (CAR) of the banking sector will drop in
the rate of 18.2%, 24 which is above the minimum from 12% required by the
CBK. However, at the level of individual banks, CAR for one of the banks
will drop below the level 12% the necessary means to restore the
capitalization on the required level would amount to 0.15 million euro
(equivalent to 0.003% of the projected GDP for 2015). In these
circumstances, the participation of NPL of total loans of banking sector will
reach 12.0%, while in the level of individual banks the highest level of NPL
rate would be 14.6%.

17

Stress Testing of Credit Risk: Case Based on Loan Portfolio, Capital Adequacy
and Non-Performing Loans In Kosovo

Vol. VI, Issue 3
June 2016

Figure 3: VaR level implied by the same scenario on different portfolios
(VaR of NPL in Kosovo 2015)
Source: STATA 12
Based on the above assumptions of shocks of total loss of the
banking sector would reach a value of 75.6 million euro (1.3% of GDP).
However, this value cannot be considered as an eventual loss of the sector, it
should be taken into account that the fact of large part of this loss would be
absorbed by the expected profit for the considered period. Also, a part of
losses assumed can be offset by the realization of collateral or by
reprogramming, but this aspect has not been considered for the purposes of
this analysis the results of additional scenario in which credit risk is
combined with market risk, where along with the increase of NPL rate by 4.8
pp, is included depreciation of the euro and the drop of interest rates on the
assumed levels above CAR of the banking sector would drop to 17.5%. Two
banks would descend below the regulatory minimum CAR of 12%, and the
needs for recapitalization would have been 1.84 million euro (0,03% of
GDP). In this scenario, the effect of the depreciation of the euro is appeared
at a low level as a result of the low value of the net open position in
comparison with the effect of the decline in interest rates which was more
pronounced.
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Figure 4: VaR level implied by the same scenario on different portfolios
(VaR of CAR in Kosovo 2015)
Source: STATA 12
Another additional scenario assumes the failure of large exposures.
The result of scenario in which is supposed the failure of the three largest
borrowers in each bank suggests that sector CAR would drop to 17.1%.In
these circumstances, in one bank CAR would drop below the minimum
required level of 12% and additional resources for raising capital on the
minimum required level would be 8:48 million euro (equivalent value with
0.15% of GDP estimated for 2015). Assuming the failure of the five largest
borrowers in each bank, CAR sector would drop to 15.6%, while the number
of undercapitalized banks would arrive in two. The necessary value for
recapitalization of the banking sector would amount to 13.1 million euro
(equivalent value by 0.23% of GDP estimated for 2015).
Coping levels of NPLs of each bank before the appearance of
problems with capitalization (before the capital adequacy ratio will fall
below 12%) seem to be quite high for most banks. In one of the banks, NPL
could rise up to 39.2% of total in some banks; coping levels of NPL rate
appear lower, where the lowest level in one of the banks is 13.0% (only 4.8%
higher than NPL level before the shocks). The banking sector as a whole is
able to withstand an NPL ratio up to 19.1% without a need for additional
capital injection to maintain the CAR of the sector on the required
regulatory level of 12%. Loan portfolio of that bank before the appearance of
need for additional capital.
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APPENDIX 1
At first we will study the Autocorrelation of the model, that after BreuschGodfrey LM testing, result that autocorrelation are not shown because the
value Prob. Chi-Square(2)=0,2635 which result p> 5%, do not have an serial
correlation.
Breusch-Godfrey
Correlation LM Test:

Serial
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F-statistic
Obs*R-squared

0.4587
0.2635

1.350547
2.854756

Prob. F(2,12)
Prob.
ChiSquare(2)

As second we will study whether our model shows or not
heteroskedasticity, after Breusch-Pagan-Godfrey testing we come to the
conclusion that our model do not show heteroskedasticity because the value
Prob. Chi-Square(3)=0,3547 which is p> 5%, which means that the variables
have an constant variance or show homoscedasticity.
Heteroskedasticity Test: BreuschPagan Godfrey
F-statistic
Obs*R-squared

1.458715
2.458511

Scaled explained SS

2.547841

Prob. F(2,12)
Prob.
ChiSquare(2)
Prob.
ChiSquare(3)

0.2478
0.3547
0.4574

Third, we need to study the distribution of the remaining term, after
the normal distribution testing, have shown us that the remaining term for
our model showed normal distribution as p = 0.7436> 5%, so the model
meets the assumption of a good regression.
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