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The macroeconomic factors were analyzed in this paper that allow to predict the increase of banks' clients
credit risk when the stages of business cycle change. The statistical model was developed to predict the growth
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Straipsnyje analizuojami makroekonominiai veiksniai, leidziantys prognozuoti banky klienty kredito rizikos
lygio padidéjima kintant verslo ciklo stadijoms. Sudarytas statistinis modelis leidZiantis prognozuoti abejoti-
ny ir neveiksniy paskoly dalies padidéjima komerciniy banky paskoly portfeliuose.
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Introduction

In the recent downturn of business cycle
the significant deterioration of macro-
economic indicators in Lithuania has
emerged. The experience of several resent
years has shown that the ability of banks
to sustain the stability in macroeconomic
shocks has very strong impact on whole
economy. The unfulfilled financial market
expectations, the increased credit and li-
quidity risks of the participants in the gen-
eral economy, the negative effects resulting
from the bursting of asset price bubbles,
and signs of deteriorating macroeconomic
fundamentals bring a challenge to banks

in credit risk management. The ability to
predict risk indicators and possible con-
sequences of systemic risk contribution
during a financial crisis is very important
for every bank. The increase in corporate
insolvency, bankruptcies and unability to
repay debts of households induce banks to
screen and monitor borrowers more care-
tully, thereby reducing the risk of default
and increasing the repayment probability.

The banks must have the instruments
for the assessment of credit risk for the
calculation of minimum capital which de-
pends on the amount of loans and their
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risk. Also the profit of banks is closely re-
lated to the ability of debtors to pay back
the principal and the interest. Banks ana-
lyze the financial rates and other data of
every company but equally it is important
to consider the economic environment
and the systemic risk factors.

The object of this research is the mac-
roeconomic indicators of the debtors'
credit risk in banks.

The aim of this research is to estimate
the business cycle effect on debtors credit
risk in commercial banks and to develop
the statistical model for the prediction of
non-performing loans growth.

The tasks of research:

1. Analyzing the scientific literature to as-
sess the main business cycle effects on
credit risk found by other researchers.

2. To estimate the recent fluctuations of
macroeconomic indicators in Lithua-
nia and to find the interrelations of the
commercial banks performance indi-
cators with macroeconomy.

3. To develop the statistical model for the
prediction of non-performing loans
growth.

The methods of this research are: the
analysis of scientific publications and the
statistical data analysis of Statistics De-
partment of Lithuania, Bank of Lithuania,
EUROSTAT, European Central Bank,
World Bank.

Managing the credit risk it is important
for bankers to understand the interrela-
tions between the credit risk of debtors,
bank's performance results and the mac-
roeconomic changes in a country. Analyz-
ing the statistical data of Lithuanian bank-
ing system and economic fluctuations, this
research interlinks the indicators of com-
mercial banks that are related with loan
portfolio credit risk and with macroecon-
omy. The understanding and experience

of recent economic downturn can have
positive impact on credit risk management
policy making for banks in future.

The Business Cycle Effect on
Credit Risk in Banks

Business cycles are the type of fluctuation
found in the aggregate economic activity.
A cycle consists of expansions occuring at
about the same time in many economic ac-
tivities, followed by similarly general rec-
cesions, contractions, and revivals which
merge into the expansion phase of the next
cycle (Mullineux, 2011). This section aims
to estimate how these fluctuations influ-
ence the credit risk in commercial banks,
the activity results of financial institutions
and overall financial system of countries.
The financial crisis is a common factor
that simultaneously throws multiple finan-
cial institutions into financial distress. The
assets of different financial institutions are
usually correlated because of their expo-
sure to such common factors as loans for
companies belonging to the same industry,
exposure to a certain asset class, informa-
tion problems, or macroeconomic factors
(Suh, 2012). O. Castren et al. (2010) proved
the impact of national and international
macroeconomic and financial shocks on
euro area firms expected probabilities of
default which characterize the dynamic
evolution of credit risk in banks’ corporate
loan portfolios. Losses generally follow a
protracted deterioration in asset quality
and stem from adverse macroeconomic
shocks, market failures, government inter-
ference, or fraud. Most of bank crisis theo-
ries are based on changes in economic fun-
damentals, and regard banking crises as a
natural consequence of business cycles.
Credit grows rapidly when the economy is
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in upturn, as investors are more optimis-
tic about the future and lending standards
deteriorate. When economic conditions
slow, the entire negative changes cause a
collapse in credit. This procyclicality of
the financial system makes it fragile and
vulnerable to crises. More recent theo-
ries view banking crises as an outcome of
asset price bubbles not based on economic
fundamentals (Laeven, 2011). Asset price
bubbles often develop during such booms,
resulting in a sustained deviation between
asset prices and fundamentals that can-
not be explained by random shocks. Asset
price bubbles are associated with periods
of aggregate over-confidence and overop-
timism in security markets, often attract-
ing new traders and speculators to the
market. Their presence, leading to over-in-
flated asset prices and excessive aggregate
risk-taking, seems a clear common feature
in the banking crises (Connor et al., 2012).
In a booming economy, revenues of house-
holds and businesses improve and increase
the ability to service debt payments. In
their quest to increase market share dur-
ing a boom, banks extend their lending ac-
tivities often reaching out for lower credit
quality borrowers. However, the extension
of credit to subprime borrowers inevitably
increases non-performing loans (NPLs)
when a recession subsides and asset prices
fall. Thus, macroeconomic shocks are in-
evitably transmitted to banks balance
sheets through a worsening of their credit
portfolio (Love, Ariss, 2014).

The relationship between default prob-
abilities and the business cycle has al-
ready been documented by M. Bruche
and C. Gonzalez-Aguado (2010). They
estimated different rating transition ma-
trices for periods of high, medium and
low GDP growth and found that espe-
cially default probabilities were affected.

The research also report that when look-
ing for default risk, taking into account
macroeconomic conditions substantially
improves the credit risk assessment results
(Bruche, Gonzalez-Aguado, 2010). Also
one of the major issues of concern with
regard to credit risk is a contagion in the
credit market, such that default by one
firm tends to precipitate defaults by others.
The defaults due to unfavorable macro-
economic conditions affect many firms at
the same time because bankruptcy by one
firm infects other healthy but vulnerable
firms and leads them to default (Figlewski
et al., 2012). The banks use the statistical
models that are integrated into the credit
risk management systems that allow ana-
lysts and managers to depict the expected
performance of individual loans and port-
folio segments under different economic
scenarios. With this information manag-
ers can optimize lending decision-making
to assess the appropriate risk levels of the
loan portfolios (Chih-Hsing et al., 2014).
The demand for financial services tends
to grow as economies expand and socie-
ties become wealthier (Sufian, Habibullah,
2010). A. Diaz and F. Perera-Tallo (2011)
interconnect the credit with inflation and
affirm that the optimal inflation rate is pos-
itive. The credit is sustainable when infla-
tion is not negative, credit and welfare are
increasing for low levels of inflation until
reaching a threshold level. The stability
of credit supply is enabled by good credit
portfolio and lower share of non-perform-
ing loans (Festic, 2012). In a booming and
prosperous economy, a firm's demand for
capital increases, and borrowers are more
solvent because of increased profitability.
Therefore, banks adopt looser screening
standards and lend actively (Liu, Chen,
2012). The banks promote economic
growth and have positive effects on real



100

Ricardas MILERIS

economic activity when banking sector is
more developed and efficient. Since the
activity makes the borrower more likely to
succeed, banks are willing to offer larger
loans to such borrowers (Cetorelli, Per-
etto, 2012). The borrowers and lenders are
overconfident during the upward phase of
the business cycle about investment pro-
jects and their ability to repay and regain
their loans. Banks' over optimism about
borrowers' future prospects brings about
more liberal credit policies with lower
credit standards requirements. On the
other hand, during recessions, banks face
non-performing loans and specific provi-
sions that let them tighten further credit
supply, complicating the prospects of a
recovery in economic activity. These vari-
ations in lending are generally more than
proportional to the changes in economic
activity, suggesting that there are changes
in bank loan supply that tend to accentuate
the business cycle (Bouvatier et al., 2012).
In a recession, banks severely scrutinize
borrowers and lend passively. At the same
time, the loan supply affects economic de-
velopment and further causes economic
procyclicality. Thus, economic conditions
may affect the strength of banks' screening
practices. In general, credit risk spreads
become high in a recessionary economy
(Liu, Chen, 2012). The most industries
tend to have lower profits during reces-
sions so that the perceived credit risk in
the general economy is likely to increase.
To compensate the increased risk, lenders
demand higher interest rates. Lending and
borrowing activities will therefore decline.
The subsequent credit crunch results the
decline in economic activity and increases
the probability of a recession (Ng, 2012).
During the slow-growth cycle firms are
credit-constrained and cannot finance
their working capital from banks in order

to continue the regular operations. Once
the production is interrupted, the sales
decline and a company is incapable of ser-
vicing its accounts payable on time. Under
such circumstances, accounts payable ac-
cumulate and bank lending declines. Thus,
these two variables are negatively related
to one another. The accumulated payable
is a sign of distress with respect to not fully
utilizing production capacity, because
of insufficient working capital (Huang
et al., 2011). During the crises periods the
spread of financial crises is typical from the
financial sector to the real sector within a
country and across countries. The strong
contagion effects were found in many de-
veloping countries and usually no region
or specific group of countries has been
immune to shocks associated with crisis.
However, the several real economy sectors,
especially healthcare, telecommunication
and the IT sector, were less affected by
contagions (Dungey, Gajurel, 2014).

H. D. Khieu et al. (2012) note that in
credit risk modeling an important role
play recovery rates (1 - LGD) on defaulted
loans. The recovery rate is converse to the
loss given default (LGD), which is percent-
age of loss over the total exposure when
bank's counterparty goes to default. These
researchers classify factors that affect loan
recoveries into four groups: loan charac-
teristics, recovery process characteristics,
borrower characteristics, and external fac-
tors, such as macroeconomic conditions
and industry characteristics. The collat-
eral values, which affect the loan recovery
rates, decline as economic conditions de-
teriorate, whereas the number of defaults
also increases in a weak economy. Firm
assets will be sold at lower values in dis-
tressed industries because the most likely
buyers are firms in the same industry that
are also in distress (Khieu et al., 2012).
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In the economic downturns banks
can meet the need to increase their capi-
tal ratio either by issuing new equity or by
reducing loans. It has been shown, theo-
retically and empirically, that banks reduce
lending more often than they recapitalize.
The banks are likely to cut back lending
when either economic conditions are poor
or raising new capital is costly. Because the
bank capital constraint is more likely to be
binding during economic downturns, re-
capitalization would not be easy and the
banks may meet the capital ratio by reduc-
ing lending. This is especially in case when
the economy is weak, as the insufficient
bank capital adequacy ratio may cause a
credit crunch (Hyun, Rhee, 2011).

Corporate bankruptcy usually impacts
the liquidity of capital markets and the
development of an economy. An accurate
prediction model not only assists banks
and institutional investors objectively to
assess credit risks of investments but also
may reduce the adverse impacts of bank-
ruptcies on the economy (Lin, Wang,
2011). Finally, the precise risk assess-
ment is important as the Basel II requires
the banking industry to meet minimum
regulatory capital requirements based on
the calculation of the probability of loan
default, and therefore more accurate de-
fault assessment allows for more efficient
utilisation of regulatory capital, a further
source of competitive advantage (Marshall
etal., 2010).

To avoid banking crises, regulators de-
vise mechanisms to monitor banks' risk
taking behavior. It is commonly argued
that disruption in the financial system
can lead to a reduction in investment and
other economic activity. Further, bank
depositors face profound loss because of
bank failures and governments tend to
incur large costs in remedying a banking

crisis. To avoid this type of systemic form
of bank insolvency, the regulators have
emphasized greater reliance on market
discipline in the regulatory framework
along with implicit government support
and explicit deposit insurance for banks'
creditors, central bank’s lending of last
resort, and bank insolvency resolution
procedures (Haq et al., 2014). Since the
2007-2008 financial crisis one of the pri-
orities for banking regulators has become
the bank lending behavior in the economic
fluctuations. The new Basel Committee
on Banking Supervision (BCBS) regula-
tion demands that, during the depres-
sion, banks should estimate the default
probability more conservatively and they
should establish more capital (Hyun, Rhee,
2011). In particular, the BCBS in Basel III
Agreement proposes to introduce a coun-
tercyclical capital buffer. The capital buffer
would be made during periods of excessive
credit growth in order to smooth the credit
cycle and protect the banking sector from
the accumulation of financial imbalances.
Also the BCBS advocates a change in loan
loss provisioning behaviors toward more
forward looking provisioning practices.
These measures seek to increase the cost of
making loans in terms of capital and loan
loss provisions during the upward phase of
the cycle (Bouvatier, Lopez-Villavicencio,
Mignon, 2012). Better understanding of
what drove the worsened banking indi-
cators during the crisis should also help
to identify how financial regulation and
supervision could be better designed to
more effective credit risk management.
This in turn suggests that banks should
focus their attention not only on contain-
ing normal risks fluctuations but also on
addressing their readiness to withstand
the sudden economic downturn (Milne,
2014). According to Caprio, DApice, Ferri
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and Puopolo (2014), the early signals of
what happened in banking systems start-
ing from 2008 were already embedded in
the financial characteristics of the coun-
tries and their banks several years before
the crisis erupted. Then, the use of such
back-in-time variables in credit risk man-
agement is justified by the fact that these
contain information about the health of
the financial system in the past and how
it can evolve over time. As a consequence,
they may be useful in understanding the
genesis of the crises in banks.

Research Methodology

The first stage of empirical research aims
to highlight the deterioration of banks'
performance results in recent Lithuanian
business cycle downturn. The changes of
these internal consolidated banks' indi-
cators were analyzed: the doubtful and
non-performing loans, loan portfolio,
interest income, interest expenses, net in-
terest income, deposits, deposit interest
rates, new credits and their interest rates,
provisions and net income.

The second stage of empirical research
aims to identify the recent business cycle
in Lithuanian economy and to highlight
the main changes of banks performance
indicators related to the credit risk increase
of debtors. The business cycle fluctuations
were measured by the GDP, gross capital
formation (investments), exports, com-
pensation of employees and consumption
expenditures of households. Together with
these macroeconomic factors the changes
of other indicators were estimated that
have the impact on banks' loan portfolio
credit risk: the number of bankrupted en-
terprises, unemployment rate, revenue, net
income and net profitability of Lithuanian

enterprises, proportion of profitable and
loss making enterprises, realty price in-
dexes.

In the third stage of the empirical re-
search the polynomial regression models
for the macroeconomic variables were
developed that are able to warn about the
beginning of possible economic boom pe-
riod. The significant deviations from trend
are measured by the mean absolute per-
centage errors (MAPE). The correlation
analysis was implemented to assess the re-
lations between macroeconomic variables
in the business cycle fluctuations. Com-
plementing the macroeconomic rates the
relative business and households indebt-
edness indicators were calculated to meas-
ure the average critical indebtedness that
cause the credit risk increase problems for
banks in economic downturn. As the poly-
nomial regression models alow to identify
the beginning of economic boom period,
the further developed partial least squares
(PLS) regression model predicts the be-
ginning of crisis period where the banks
meet the problem of increased credit risk
levels and high proportion of doubtful and
non-performing loans. The PLS regression
model includes the macroeconomic and
indebtedness variables.

The analyzed in this research rates of
GDP, compensation of employees, ex-
ports, investments, consumption expen-
ditures of households, unemployment and
bankruptcy of enterprises aim to highlight
the salient slump of Lithuanian economy
in 2009. The aggregated business indica-
tors of revenue, profit and loss also have
to show the recent significant fluctuations
in business performance. The analysis of
statistical data of commercial banks allows
to interrelate their changing annual activ-
ity results with changes in macroeconomic
conditions of Lithuania. The research tries
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to affirm that credit risk of debtors is very
sensitive to macroeconomic fluctuations.
The proportion of doubtful and non-per-
forming loans, interest income of banks,
net profit, loan portfolio, amount of new
credits, provisions and impairment of
loans vary significantly in respect of mac-
roeconomic changes. The calculated rela-
tive rates of enterprises and households in-
debtedness will show the negative impact
of loan portfolio overmuch expansion on
the ability of debtors to meet their finan-
cial obligations.

The Fall of Banks' Financial
Indicators in Recent Business
Cycle of Lithuanian Economy

To find a significant coincidence between
the macroeconomic indicators and the
change of debtors' credit risk the loan
portfolio and the proportion of doubt-
ful and non-performing loans (NPLs) in
banks were analyzed (Figure 1). The Li-
thuanian banks met the highest problem
of NPLs growth in 2009 when this pro-
portion in one year increased by 17,9 % to
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Fig. 1. The loan portfolio and non-performing loans in Lithuanian banks
Source: Bank of Lithuania, 2014; World Bank, 2014.
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Fig. 2. The interest income and expenses in Lithuanian banks

Source: Bank of Lithuania, 2014.
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the value of 24 %. That point the sudden
increase of credit risk in the overall loan
portfolio and new potential borrowers in
banks because 24 % of debtors became in-
solvent and could not meet the financial
obligations for banks in 2009. In 2010 this
rate remained almost the same (23,3 %)
while in further 3 years this high negative
proportion in banks' loan portfolios cons-
tantly decreased to 12,5 % in 2013.

Such situation required to tighten the
lending policy because banks had to form
high provisions due to the debtors' insol-
vency. The loan portfolio in years 2009-
2011 constantly decreased (Figure 1). The
highest loan portfolio of commercial banks
was in 2008 (21 370 million EUR), which
in 2011 decreased by 13,7 % to 18 437 mil-
lion EUR. This decrease of loan portfolio
together with the high proportion of insol-
vent debtors decreased the banks' interest
income (Figure 2).

In 2008, when the loan portfolio was
the highest and the proportion of doubt-
ful and non-performing loans in Lithu-
anian banks were 6,1 %, the banks earned
1 459 million EUR of interest income.

But in further years the interest income
declined and in 2013 banks earned only
569 million EUR of interest income. The
decrease comparing to the year 2008 was
61 %.

The significant decrease of net inter-
est income was only in 2009, when this
rate decreased by 35,4 % from 571 million
EUR to 369 million EUR. In 2010 the de-
crease of net interest income was 9,2 % and
in 2011 the net interest income increased
by 13,8 % to 381 million EUR. In 2013 the
net interest income remained the same as
in 2010 (335 million EUR). This favour-
able situation is affected by the reduced
interest expenses for the deposits in years
2010-2013 (Figure 3).

Despite the growth of deposits by
18,9 % in 2010 (compared to 2008) and
negligible decrease by 5 % in 2011, the
considerably reduced deposit interest
rates allowed to have less interest expenses
in 2010 and further years (Figure 2). The
average deposit interest rates in Lithuanian
banks from 7,7 % were reduced to 4,6 %
in 2010 and to 0,6 % in 2013. So the over-
all interest expenses decreased by 73,6 %:
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Source: Bank of Lithuania, 2014.
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Table 1
Provisions and net income of Lithuanian banks, million EUR
2008 2009 2010 2011 2012 2013
Provisions 3,4 40,4 -18,0 -4,0 2,8 -1,2
Net income 251,2 -1062,8 -80,0 323,3 209,0 277,4

Source: Bank of Lithuania, 2014.

from 888 million EUR in 2008 to 234 mil-
lion EUR in 2013. In this situation since
2009 banks were able to keep the net inter-
est income almost stable at 330-369 mil-
lion EUR yearly. Also the reduction of de-
posit interest rates was stimulated by the
reduced demand of money in banks, be-
cause until 2013 the amount of new credits
highly decreased (Figure 3).

In 2008 the banks have lent out
13 331 million EUR of new credits for
non-financial corporations and house-
holds. In 2009 the amount of new credits
decreased by 31,3 % to 9 157 million EUR.
Despite the improved macroeconomic
indicators of Lithuania in further years,
banks limited the lending. The amount
of new credits in 2010 decreased by 53 %
and in 2013 decreased by 65,5 % com-
pared to 2008. Also the reduced average
interest rates for new credits negatively
affected the interest income of banks in
2010-2013 (Figure 3). The limited ability
of banks to lend new credits was mainly
influenced by the increased doubtful and
non-performing loans to 24 % in 2009
(Figure 1). The lending in 2010-2013 did
not expand because the high proportion
of non-performing loans remained 12,5 %
and higher.

In 2009 when the quality of loan port-
folios in banks disimproved and the high
proportion of loans became doubtful and
non-performing, the banks had to form
the extensive provisions of 40,4 million
EUR (Table 1). The banks add provisions

to the expenses of a year in income state-
ment, so this negative factor increased
the net loss of Lithuanian banks. The ac-
tivity of banks in 2009 was loss-making
and the aggregated loss was 1 062,8 mil-
lion EUR. In 2010 there was not necessity
for new provisions and the loss decreased
to 80 million EUR. In 2011-2013 banks
earned 209-323,3 million EUR of net in-
come. This profit growth is related to the
improved macroeconomic conditions in
the country, so the next chapter aims to
find the economic factors explaining the
changes of analyzed banks' performance
indicators.

The Economic Factors of
Credit Risk Growth in Banks

The analysis of scientific publications has
shown that the slump of macroeconomic
environment usually negatively influen-
ces the ability of debtors in banks to repay
their credits. The recent changes of macro-
economic indicators reflect the significant
business cycle fluctuations in Lithuanian
economy (Figure 4). The effect of these
fluctuations on doubtful and non-perfor-
ming loans (NPLs) in banks in this chapter
will be analyzed.

The most downturn is visible in
year 2009 when the GDP decreased
by 17,8 % from 32 414 million EUR to
26 654 million EUR. The important fac-
tor considering the ability to repay the
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Source: Eurostat, 2014.

consumer and realty loans is compensa-
tion of employees (CE) which in 2009
decreased by 16,6 %. This slump of em-
ployees' compensation reduced the final
consumption expenditure of households
and non-profit institutions serving house-
holds (CEH) by 14,1 %. The decrease in
consumption expenditure negatively af-
fected the ability of Lithuanian enterprises
to repay the business loans, because the
decreased demand of goods and services
in home market reduced the revenue and
profit of companies. This negative impact

also was reinforced by the decrease of ex-
ports (EXP) by 25,2 % in 2009. The eco-
nomic activity slowdown in addition re-
flects the decrease of gross fixed capital
formation (investments, INV) by 44,3 %.
After this considerable economic down-
turn, in 2010 the stabilization of macro-
economic indicators was observed and
in 2011 the restrained growth has started
(Figure 4).

The possibility to increase the num-
ber of non-performing loans in banks
also is influenced by the bankruptcy and
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Fig. 5. The bankrupted enterprises and unemployment rate in Lithuania

Source: Statistics Lithuania, 2014.
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unemployment statistics. The higher num-
ber of bankrupted companies means the
increasing unability to fulfil the financial
obligations for creditors. As a consequence
of insolvency the bankruptcy process in
companies is being started. The higher un-
employment rate for banks increases risk
of loss in retail credits. In 2009 the num-
ber of bankrupted enterprises increased by
92,7 % (Figure 5).

The unemployment in 2009 increased
by 8 % but the peak was reached in 2010
when this rate was 17,8 %. Figures 4 and 5
point that there is a lag in 1 year between
social and business statistics related with
the economic downturn. The GDP, exports
and investments were the least in 2009 but
the highest unemployment rate and the
least compensation of employees were
in 2010. As a consequence the final con-
sumption expenditure of households
in 2010 decreased 16,2 % compared to
year 2008.

The business cycle reflects the fluctua-
tion of aggregated revenue and net income
of Lithuanian companies. The revenue in
2005-2008 constantly increased and the
average annual increase rate was 19,3 %.

So in the peak point of economics growth
(year 2008) the revenue of Lithuanian
companies reached 63 650 million EUR. In
economic downturn the revenue decreased
29,4 % to 44 966 million EUR. After the
year 2009 the revenue constantly grew
and in 2012 it was 64 845 million EUR or
144,2 % of the revenue in year 2009 (Fig-
ure 6).

The highest net income of Lithu-
anian companies was in 2007 (5 156 mil-
lion EUR). Despite the increasing revenue
in 2008, the net income decreased by
71,2 % to 1 483 million EUR. That influ-
enced the significant decrease of net prof-
itability (net profit margin) of companies
from 9,2 % in 2007 to 2,3 % in 2008 (Fig-
ure 6). The worst situation was in 2009,
where the aggregated net income of Lithu-
anian companies was negative (-1 926 mil-
lion EUR), also the net profitability ratio of
this year was negative. In years 2010-2012
the net income and net profitability were
positive what indicates the profitable activ-
ity of companies.

In 2009 the number of profitable
companies in Lithuania decreased by
26,4 % (comparing to year 2007) to
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19 282 enterprises. The number of loss-
making companies in years 2007-2009
increased by 81,3 % to 27 074 enterprises.
So in the period of the most economic
downturn in 2009 the number of loss-
making companies was 1,4 times higher
than number of profitable companies
(Figure 7). Comparing to the year 2009,
in further period of economic growth, the
number of profitable companies increased

by 92,8 % in 2011 to 37 183 enterprises.
Also the number of loss-making compa-
nies decreased by 53,9 % to 12 491 enter-
prises.

The highest profit of profitable com-
panies was in 2007 (6 552 million EUR),
which in 2009 decreased by 70 % to only
1 966 million EUR (Figure 7). The high-
est loss of loss-making companies was in
2009 when it reached 3 707 million EUR.

Profitable and loss-making
enterprises
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Fig. 7. The profitable and loss making enterprises

Source: Statistics Lithuania, 2014.
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Fig. 8. The impairment of loans and realty price index

Source: Bank of Lithuania, 2014; Statistics Lithuania, 2014.
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These indicators in years 2010 and 2011
have shown the significant improvement
that reflect the better business situation in
companies and growth in whole economy.
Another important factor of loss-mak-
ing bank activity in 2009 is impairment of
loans and other receivables (Figure 8).
The value of loans in 2009 decreased by
1 143,5 million EUR, in 2010 it decreased
by 201,2 million EUR. These negative
changes in loan portfolio are interrelated
with the realty price index calculated by
the Statistics Department of Lithuania.
The basic period in Figure 8 is year 2010
when the realty price index was equal to
100 %. So the very significant slump in re-
alty prices was observed in 2009 (-45,3 %)
that increased the loss given default (LGD)
values in banks. If debtors did not repay
the loan, banks had to realize the assets in
the market with significantly lower prices.
The analyzed macroeconomic rates
have certainly affirmed the fluctuations of
business cycle in Lithuanian economy and
it is evident that these fluctuations highly
affected the credit risk of debtors in com-
mercial banks and their financial results.
The next chapter aims to develop the sta-
tistical model able to predict the possible
sudden growth of NPLs in banks.

The Statistical NPLs Growth
Prediction Model

The sudden high NPLs growth in banks
started in 2009 when the Lithuanian ma-
croeconomic indicators deteriorated. So
the early warning patterns of pre-crisis pe-
riod can allow banks to foresee the forth-
coming NPLs problem. As the GDP rate is
often the main macroeconomic indicator
the polynomial regression model was de-
veloped to visualize the theoretical Lithu-
anian GDP growth eliminating the effect
of business cycle (Figure 9). The simulated
continuous growth includes the years from
2002 (1st period) to 2013 (12th period).
According to Figure 9 the analyzed
2002-2013 years were divided into 4 peri-
ods (Table 2). The years 2002-2006 can be
characterized as the period of stable GDP
growth in average by 12,3 % yearly. The
pre-crisis period of 2007-2008 the average
annual GDP growth reached 16 %. This
sudden increase can be one of the indica-
tors predicting the economic downturn
and debtors' credit risk changes. For the
after-crisis economics growth period the
restrained average GDP increase by 6,8 %
was typical. To measure the business cy-
cles fluctuations quantitatively the GDP
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Table 2
The statistical indicators of GDP rate in different economic periods
Period Growth Boom Crisis Growth
Years 2002-2006 2007-2008 2009 2010-2013
Average GDP growth (%) 12,3 16,0 -17,8 6,8
MAPE (%) 43 11,0 0 4,4

rates of years 2002-2013 were compared
to the predicted values by the polynomial
regression model and the MAPE were cal-
culated. In both economic growth periods
these errors are almost the same (4,3 %
and 4,4 %) while the boom period has the
error of 11 % and it is higher by 2,5 times
than in continuous growth periods.

The other macroeconomic indica-
tors of Figure 4 fluctuated similarly to
GDP. Their correlation matrix is given in
Table 3. In addition the inflation rate (INF)
was included into further analysis because
its changes can help to explain the NPLs
problem in banks: in the economic growth
period of 2002-2006 the average inflation
rate was 1,6 % while in boom period it
reached the average of 8,3 %.

The correlation coefficients mostly
show the quite strong relations between
GDP and other macroeconomic indicators
changes. Especially strong correlation was
observed between GDP and consump-
tion expenditures of households where it
is equal to 1. Despite the fact that exports
has one of the strongest correlations to
GDP it was eliminated from further NPLs

prediction model development due to its
sudden increase in after-crisis growth pe-
riod. Since 2010 the exports in average
grew by 20,1 % yearly while the increase
of other indicators was only in range from
3,5 % to 8,5 % (Figure 4).

To find the deviations from trend the
polynomial regression models were de-
veloped for the investments, exports,
compensation of employees and con-
sumption expenditures of households
(Figures 10 and 11). Such regression mod-
eling can allow banks to identify the begin-
ning of economic boom period evaluating
the MAPE (Formula 1) values:

RARSORON %
MAPE-[H Z’ v D 100% (1)

where Y(1) are the predicted values, Y are
the observed values and # is the number of
years analyzed.

The periods in the regression models
are numbered from year 2002 (1) to year
2013 (12). Because the exports in after-
crisis period grew suddenly and in boom
and crisis the significant deviations are not

Table 3
Correlation matrix of Lithuanian macroeconomic indicators in 2002-2013
GDP INV EXP CE CEH INF
GDP 1,00 0,73 0,92 0,98 1,00 0,49
INV 0,73 1,00 0,50 0,79 0,74 0,85
EXP 0,92 0,50 1,00 0,84 0,90 0,19
CE 0,98 0,79 0,84 1,00 0,99 0,58
CEH 1,00 0,74 0,90 0,99 1,00 0,50
INF 0,49 0,85 0,19 0,58 0,50 1,00
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of households growth

visible, only the GDP, INV, CE and CEH
regression models can be used.

The MAPE values of INV, CE and
CEH polynomial regression models are

calculated in Table 4. The early warning
about the possible beginning of economic
boom period the MAPE increase rates are
in range of 1,7-2,8 times.

Table 4
The MAPE values of polynomial regression models
Period Growth (%) Boom (%)
Change

Years 2002-2006 2007-2008

INV 8,6 24,0 x2,8
Economic CE 7,4 12,7 x17
indicators

CEH 4,8 11,0 x 2,3
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Fig. 12. The inflation rate in Lithuania

Source: Statistics Lithuania, 2014.
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The another important economic boom
indicator is the inflation rate. In economic
growth period since 2003 the inflation rate
every year in average increased by 1,87 %
and in 2006 it was 4,5 %. The boom period
was conspicuous by the high inflation of
8,1-8,5 %. While the economic downturn
in 2009 reduced this rate to 1,3 % (Fig-
ure 12).

Together with the macroeconomic
downturn in 2009 the other factor of NPLs
problem in banks was the high indebted-
ness of banks' clients. Since 2001 the busi-
ness loans portfolio increased by 612,7 %

to 10 370 million EUR in 2008. The house-
holds loans portfolio in this period in-
creased by 3 875,5 % to 8 746 million EUR
(Figure 3).

In Table 5 the indebtedness rates were
calculated that reflect the changes of debt
burden for business enterprises and house-
holds. The estimated critical indebtedness
indicators before the economic downturn
statistically can help to foresee the similar
problems for banks in future.

The businessloans (BL) in 2008 reached
peak when the average financial debt for
banks of 1 company was 242,4 thousands
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The indebtedness rates of business enterprises and households in Lithuania (%)

Table 5

Rate 2005 2006 2007 2008 2009 2010 2011 2012
BL/R 44,9 55,9 60,4 70,7 85,5 64,1 54,3 48,5
BL/GDP 22,2 27,3 31,2 32,0 35,4 30,7 25,6 24,7
HL/CE 31,8 44,6 58,8 60,9 69,9 69,1 61,6 57,5
HL/GDP 12,9 19,0 25,2 27,0 31,4 28,6 24,4 22,5

EUR. Also the households loans (HL) in
2008 were the highest when 1 inhabitant
of Lithuania had the average 2,599 thou-
sands EUR debt for banks. The important
factor of debtors insolvency in 2009 can
be considered also the high indebtedness
of year 2008, that became too high burden
for enterprises and households in worse
economic conditions. The relative rates of
business loans to revenue (BL/R), business
loans to GDP (BL/GDP), households loans
to compensation of employees (HL/CE)
and households loans to GDP (HL/GDP)
were calculated in Table 5 to measure the
business and households indebtedness in
Lithuania. When the revenue of companies
in 2009 decreased by 29,4 % (Figure 6),
statistically in average 85,5 % of revenue
Lithuanian companies had to accrue for
banks if a company wanted to repay all
financial debts. Similarly the economic
downturn in 2009 increased the credit risk
of household loans, because not only the
value of assets decreased as indicated the
realty price index, but also the relation be-
tween households debt and compensation
of employees highly increased. In 2009
employees for 1 EUR of their salary had
0,699 EUR of debts for banks.

Because the year 2009 was the eco-
nomic downturn in Lithuania, the most
important indebtedness indicators for
banks are of the year 2008. It can be con-
cluded that the deterioration of banks’

loan portfolio in future is very probable
when the business loans to revenue rate
reaches 70,7 %, business loans to GDP -
32 %, households” loans to compensation
of employees 60,9 % and households loans
to GDP - 27 %.

For the NPLs percentage prediction
the partial least squares (PLS) regression
model was developed. The independent
variables are the annual growth rates (%)
of macroeconomic and indebtedness rates
together with inflation. The annual growth
rates of independent variables (except in-
flation) (Formula 2) in this model are cal-
culated:

AX,:[%—I]MOO%, 2)
where X is the independent variable of the
partial least squares regression model, f is
the number of current year.

The PLS regression model (Formula 3)
is:
NPLsw+; = 1,815944 — 0,350327 - AGDP; —
—0,151491 - AINV, +0,117687 - AEXP; —
—0,925545 - ACE, — 0,058249 - ACEH, + (3)
* 0,145183 - ABL/R, + 0,261620 - ABL/GDP; +
+0,097235 - AHL/CE; +
+0,214472 - AHL/GDP, + 0,595362 - INF,,

Using the macroeconomic and indebt-
edness variables of a period t the PLS re-
gression model predicts the proportion



114

Ricardas MILERIS

Stage Methods Results
Q MAPEgop > 119
1. Identification of the Polynomial regression eoP 0/0’
. 4 U MAPEY 2> 24%,
economic boom —> models: —> o
beginning YGDP, YINV, YCE, YCEH O MAPEce 2 12,7%,
’ B U MAPEcen > 11%
4
Inflat ) lati Q INF > 4,5%,
nflation rate, relative
2. Identification of : Q BL/R >70,7%,
: . > business and > o
economic peak point households U BL/GDP 2 32%,
indebtedness rates Q HL/CE = 60,9%,
Q HL/GDP > 27%
4
3. Prediction of NPLs [P PLS regression —»  NPLs in banks’ loan
in crisis portfolio

Fig. 14. The conceptual scheme of developed model

of NPLs in banks' loan portfolios for the
period t + 1. The estimated prediction
accuracy of the analyzed data sample is
100 % (MAPE is equal to 0). The general
scheme of all analysis process is shown in
Figure 14.

The analyzed rates in this research
affirmed the interrelation between the
downturn of business cycle in country's
economy and increase in debtors credit
risk in banks. The main problem that arose
for banks in downturn is the high propor-
tion of doubtful and non-performing loans
that was the consequence of the debtors
unability to meet their financial obliga-
tions. This mainly reduced the financial
results of banks and limited their ability
to lend new credits in the period of re-
strained economic growth. The developed
statistical model can allow to reduce the
negative impact of economic downturn
on banks loan portfolio quality warning
about the possible losses and help to man-
age the credit risk in banks considering the
changes of economic conditions.

Conclusions

The analysis of scientific publications al-
lows to maintain that business cycles have
the strong impact on credit risk of debtors
in banks. The changes in economic envi-
ronment downgrade the banking system
performance and it is considered as a na-
tural consequence of business cycles. The
amount of credits grows rapidly when the
economy is in upturn because of favoura-
ble financial state of companies and unres-
tricted lending standards. When economic
conditions slow the higher proportion of
insolvent companies and households cause
the disimproved banks' activity results and
strict lending.

The empirical research confirmed that
the negative macroeconomic changes can
be considered as the important factors
increasing the credit risk of business and
consumer debtors. Currently in credit risk
assessment process banks use the inter-
nal credit rating models seeking to assess
credit risk according to loan applicants'
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data objectively and reduce potential loss
of insolvent debtors. Because the credit
risk of debtors in Lithuania is very sensi-
tive to macroeconomic fluctuations, devel-
oping the internal credit risk assessment
models banks should involve macroeco-
nomic rates as very important independ-
ent variables. Also banks should tighten
the credit policy in the period of economic
growth because the too high indebted-
ness of debtors in Lithuania was observed.
Banks' over-optimism about borrowers'
future prospects and insufficient consider-
ation of macroeconomics was disadvanta-
geous. The reduced loan portfolio growth
rate in the period of growing economy
can improve the financial results of banks
in downturns and to increase their ability
to lend new loans that are very important
activating the whole economy after down-
turns.
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KREDITO RIZIKOS DIDEJIMO KOMERCINIUOSE BANKUOSE
MAKROEKONOMINIAI VERSLO CIKLO RODIKLIAI

Santrauka

Komerciniy banky veiklos stabilumo uZtikrinimas
neabejotinai reik§mingas ne tik patiems bankams,
bet ir kitiems $alies finansy sistemos dalyviams.
2009 mety verslo ciklo nuosmukio laikotarpiu Lie-
tuvoje reikSmingai pablogéjo $alies makroekono-
miniai rodikliai. Tuo padiu komerciniose bankuose

abejotiny ir neveiksniy paskoly dalis per metus
padidéjo iki 24 %, o banky konsoliduotas grynasis
nuostolis sudaré 1 926 mln. EUR. Siuos neigiamus
poky¢ius lémé banky skolininky kredito rizikos
lygio padidéjimas ir jy nesugebéjimas vykdyti pri-
siimty finansiniy jsipareigojimy. Sio straipsnio
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tikslas — atskleisti verslo ciklo poveikj skolininky
kredito rizikai komerciniuose bankuose ir sudaryti
statistinj modelj, leidziantj prognozuoti abejotiny
ir neveiksniy paskoly augimg atsizvelgiant j Salies
makroekonominius rodiklius. Straipsnyje analizuoti
BVP, darbo uzmokescio, eksporto, infliacijos, inves-
ticijy, namy tkiy vartojimo islaidy, nekilnojamojo
turto kainy indeksy, nedarbo ir jmoniy bankroto ro-
dikliy poky¢iai. Taip pat atliktas jmoniy pardavimo
pajamy, pelno ir nuostoliy svyravimy statistinis ver-
tinimas. Siy rodikliy sugretinimas su banky veiklos
rezultatais leido nustatyti bendras jy kitimo tenden-
cijas ir jvertinti neigiamo poveikio masta. Tyrimas
atskleidé, jog banky skolininky gebéjimas vykdyti fi-
nansinius jsipareigojimus Lietuvoje yra labai jautrus
makroekonominiams svyravimams. Abejotiny ir
neveiksniy paskoly dalis, banky palikany pajamos,
grynasis pelnas, paskoly portfelis, naujy paskoly ap-
imtys, specialiyjy atidéjimy dydis, paskoly ir gautiny
sumy vertés sumazéjimas priklauso nuo $alies eko-
nomikos buklés. Sudarytos BVP, investicijy, darbo
uzmokescio ir namy tkiy vartojimo islaidy progno-
zavimo polinominés regresijos lygtys, kuriy MAPE
paklaidy reik$mingy poky¢iy vertinimas leidZia
identifikuoti galima ekonomikos laikino intensyvaus
augimo laikotarpio pradzig. Infliacijos ir santykiniy
verslo bei namy tkiy jsiskolinimo rodikliy vertini-
mas leidZia numatyti ekonomikos piko laikotarpj ir
prognozuoti nuosmukio pradzia. Daliniy maziausiy

kvadraty regresijos modeliu, vertinant makroekono-
minius ir santykinius jsiskolinimo rodiklius, galima
prognozuoti abejotiny ir neveiksniy paskoly dalies
bankuose augimg. Taigi analizuoti neigiami makro-
ekonominiai poky¢iai gali buti laikomi reik§mingais
veiksniais, didinanciais jmoniy ir gyventojy kredito
rizika. Klienty kredito rizikos vertinimo procese ban-
kai naudoja vidaus kredito reitingy modelius, kuriais
siekiama objektyviai jvertinti potencialiy skolininky
kredito rizikos lygj ir sumazinti galimus nuostolius
dél skolininky nemokumo. Sudarydami statistinius
kredito rizikos vertinimo modelius, bankai j anali-
zuojamy nepriklausomy kintamuyjy rinkinj turéty
jtraukti $alies makroekonominius rodiklius. Taip pat
bankai turéty taikyti grieztesne klienty finansavimo
politikg ekonomikos augimo laikotarpiu, nes atliktas
tyrimas parodé Lietuvoje veikian¢iy banky klienty
sparciai didéjusj jsiskolinimg iki ekonominio nuos-
mukio pradzios. Neadekvatus banky optimizmas
dél klienty gebéjimo vykdyti finansinius jsipareigo-
jimus ir nepakankamas makroekonominiy veiksniy
vertinimas reik§mingai lémé jy patirtus nuostolius.
Ekonomikos augimo laikotarpiu sumazintas paskoly
portfelio augimo tempas sudaryty prielaidas mazes-
niems banky nuostoliams dél klienty nemokumo
esant nuosmukiui. Dél to pageréty banky veiklos
rezultatai ir baty padidintos galimybés teikti naujas
paskolas, reik§mingas ekonominio aktyvumo Salyje
padidinimui po ekonominio nuosmukio.





