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Abstract

The so-called twin nature of the ongoing global crisis emphasizes the importance
of the link between a set of key macro variables and the quality of loan portfolios of
commercial banks. The aim of this paper is to explore the differences in prevailing
macroeconomic determinants of the banks” NPLs (non-performing loans) in in many
respects similar economies of Serbia and the Czech Republic. Due to the fact that all
relevant time series turn out to be unit root processes, the methodology deployed is
cointegrated VAR. Cointegration analysis has been performed through the VECM for
each of the four specifications, modelling the NPL ratios for corporate and household
sectors in both countries. Results reveal that only a few crucial particularities of the
Serbian and the Czech financial environment, economic structure, as well as growth
orientation, made all the difference in terms of NPL ratios” dynamics for households
and corporate sectors in the two countries, in spite of the equally impressive financial
resilience of the banking industry in both economies.
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MAKPOEKOHOMCKO OKPYXEILE U
IMPOBJIEMATUYHU KPEAUTU-TIPUMEP CPBUJE U
PEITYBJIMKE YEHIKE

AncTpakT

Taxo3BaHa Onu3aHayka MpUpoAa Tekyhe riaodanHe Kpuse anoctpodupa Besy H3-
Mely ceTa KIbyUHHX MakpoBapHjabIu M KBaJuTeTa OaHKapCKUX mopTdosnja 3ajMoBa.
Iuss oBor paga je na ucnura pasimke y npeonnalyjyhum MakpoeKOHOMCKUM AeTep-
MHHaHTaMa IpoOIeMaTHIHUX KpeauTa y, 110 KojeueMy CIMYHUX, npuBpena Cpouje u
Yemke. Kako cy cBe peieBaHTHE BpEeMEHCKE cepuje, I0Ka3ajo ce, IPOIECH C jeIu-
HUYHHM KOPEHOM, NpUMEHeHa MeTojoioruja je kounterpucanu VAR. Kounrterpa-
nuoHa anaim3a nocpeactsoM VECM wuckopuinheHa je 3a cBe 4 crnenudukanje, Mo-
nemupajyhu NPL panmja 3a cexktope momahnmHcraBa u mpenyseha y obe 3emibe. Pe-
3yJNTaTH yKa3yjy Ha TO Ja CBera Iap KpYyLHjalTHUX CIEHU(UIHOCTH CPIICKOT, Tj.
gemKkor (PMHAHCHjCKOT aMOUWjeHTa, IPUBPEAHE CTPYKTYpPE M CTpaTeTHje pacTa, mpo-
Y3pOKyjy mo3aMamny pasziauky y NPL nuramunu cexropa nomahuHcraBa u npenyseha
y MOCMaTpaHWM 3eMJbaMa, YIPKOC jeHAKO HMIIPECHBHO] OTIIOPHOCTH OaHKapcKe
HUHIyCTpHUje y 00¢ 3eMIbe.

KibyuHe peun: mpobieMaTHYHH 33jMOBH, MAaKPOCKOHOMCKH aMOUjeHT,
kouHTerpaiuja, Cpouja, Uernika

INTRODUCTION

After the collapse of Lehman Brothers Inc. back in 2008 and the
outburst of US subprime crisis, the quantification of financial sector
vulnerabilities became the most pressing question. Since a collapse of
commercial banks can lead to widespread financial instability, one of the
adequate and prudential measures would be to examine the likely effect of
macroeconomic environment and particular macro variables on the credit risk
emanation in the financial sector (BCBS, 2011). The so-called twin nature of
the ongoing global crisis in fact emphasizes the importance of the link
between a set of key macro variables and the quality of loan portfolios of
commercial banks.

We chose to investigate two emerging market countries, Serbia and
the Czech Republic, in an econometric estimation of non-performing loans
(NPLs) made by national bank industries, with the aim of identifying their
chief macroeconomic determinants in each case. Unlike Serbia, after
spearheading the process of post-communist transition in Central and Eastern
Europe (CEE), the Czech Republic became a member of the European Union
in 2004 and a role-model of successful economic transformation. However,
the two countries arguably share much more similarities than meets the eye
upon glancing their mutual Slavic origin and communist past. Namely, both
countries have a competitive, reasonably well-trained work force, a similar
population size, and common main trading partners. In addition, their central
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banks follow a monetary strategy of flexible inflation targeting and managed
float, their banking systems were privatized to and predominantly owned by
foreign bank groups, they hold an attractive geo-economic position in their
respective regions, they have automobile industry as an important part of
their respective economies, and they were both hit by imported recession
from the Eurozone (albeit through alternative channels).

Moreover, Serbian as well as Czech banking system exhibited above-
average robustness against the destructive waves of the global financial crisis.
The Czech financial system proved reasonably resilient in that, during the last
three years, banks further strengthened their capitalization levels, with total
capitalization increasing to 15.9 percent by as early as June 2011. Hence, the
Czech banking sector was one of the very few in the CEE, which, so far, has
not required public or supranational support (IMF, 2012). Although Serbia
became a candidate for European Union membership only in 2012, ever
since July 1, 2010, the National Bank of Serbia (Serbian central bank) has
been making concerted efforts in fostering the stability of the national
financial and banking system. As part of the Financial Sector Assessment
Programme (FSAP), stress tests were conducted to assess the resilience of the
Serbian banking sector to a set of extreme but plausible developments. Even
though political and armed conflicts delayed the transition process of Serbia,
fast and robust growth took place in recent pre-crisis history. The so-called
“Vienna Agreement” with foreign banks pressed the pedal on the crisis-
driven capital outflows from the Serbian banking sector and therefore
softened the inevitable financial landing that followed. Still, protracted
recession and political clouds gathering over the common currency,
Eurozone’s economy and its national banking sectors reinforced tremendous
pressures on economy, businesses, and entrepreneurs in Serbia, thereby
threatening the sustainability of bank sources of finance, as well as their
outstanding claims. Nevertheless, the Serbian banking sector’s unusually
high capital adequacy ratio, reserve requirements, and alike reservations
remain superior to their E(M)U banking counterparts, notwithstanding that
fragility of certain macroeconomic relationships could still prove to be a
clear, if not already present, danger for the health of the banking system
(Malovic and Paunovic, 2012). On June 28, 2013 the European Council
endorsed conclusions and recommendations of the Council of Ministers to
open accession negotiations with Serbia and announced that they would
commence by January 2014 at the latest, which should put an additional ease
on the much needed financial stability imperative in Serbia.

And yet, Serbia and the Czech Republic exhibited stark differences
in their macro performance, which prompted us to investigate whether
just a handful of the more pronounced differences, namely, stable koruna,
low interest rates, and full-fledged export-led growth strategy among the
Czechs, coupled with FX-clause protected loans, sky-rocketing interest
rates, sub-par trade balance, and higher unemployment in Serbia, could
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have accounted for somewhat diverging NPL dynamics of both sectors in
the two economies.

The rest of the paper is organized as follows: section 2 provides an
overview of relevant empirical literature, section 3 describes data and
methodology, section 4 presents empirical results for NPL ratios of
household (HH) and corporate sectors (CS) of Serbia and the Czech
Republic, while section 5 offers some concluding remarks.

LITERATURE OVERVIEW

So far, many empirical studies have employed macro-credit models of
one sort or the other in an attempt to test the sensitivity of NPL ratio to a
selected set of macroeconomic explanatory variables.

Boss (2002) used the macroeconomic credit model to analyze the
stress test implication for bank default probability in Austria and found that
industrial production, inflation rate, stock index, nominal short-term interest
rates, and oil prices are decisive factors of default probability. Pain (2003),
using panel regression analysis, concluded that real GDP growth, real interest
rate, and lagged aggregate lending growth can influence loan loss provisions
in UK banks.

Peura and Jokivuolle (2003) measured the capital adequacy by
simulating the difference between a bank's actual capital and the minimum
capital requirements and they determined whether the estimated bank's
capital buffer is sufficient to sustain it through the business cycle.

Pesola (2001, 2007) confirmed that macroeconomic shocks generate
bank loan losses jointly with financial fragility. His findings suggest that
high CS and HH indebtedness, combined with negative macroeconomic
shocks, contributed to the banking crisis in Sweden, Norway, and Finland.

Surina Salas and Salas-Fumas (2002) used panel data in comparison
determinants of problem loans of Spanish commercial and savings bank.
They took into account different macroeconomic variables which might
explain credit risk, such as GDP growth rates, net interest margin, and
capital ratio. They found that NPLs are determined by loan portfolio
decomposition and families’ indebtedness.

In a similar fashion, Kalirai and Scheicher (2002) modeled the impact
of key macroeconomic variables, namely the indicators of general economic
activity, price stability, HH and CS situation, financial market, and external
events on aggregated loan loss provisions (LLP) using a linear regression
model and a sensitivity analysis for macro stress-testing. Short-term interest
rates, GDP growth rates, the stock index, and industrial production were
found to influence LLP.

Baboucek & Jancar (2005) employed the vector autoregression
model (VAR) using the NPLs and the macroeconomic factors for the Czech
Republic. Through macroprudential analysis they used an unrestricted
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VAR model to empirically investigate transmission involving a set of
macroeconomic variables earmarked to characterize Czech economy.

Boss et al. (2006) estimated the relationship between the
macroeconomic variables and the credit risk for the corporate default rate in
the Austrian banking sector. Virolainen (2004) and Virolainen, Jokivuolle
and Vahadmaa (2008) developed a macroeconomic credit risk model that
estimates the probability of default in Finnish industries. The idea is to model
the relationship between default rates and macroeconomic factors and to
simulate the evolution of default rates over time by generating
macroeconomic shocks to the system. Simons and Rolwes (2008) estimated
relations between macroeconomic variables and Dutch firms’ default. They
studied GDP growth, interest rate, exchange rate, stock market return and
volatility, and oil price. Their results showed a negative relation between
GDP growth and default rate.

Drehmann, Sorensen and Stringa (2010) estimated the integrated
impact of the credit and interest rate risks on the banks’ portfolios, assessing
the banks’ economic value, the future earnings and the capital adequacy.
Bofondi and Ropele (2011) analysed which macroeconomic variables
affected Italian households and firms. Their research covers bank loan quality
in Italy during the period from 1990 Q1 to 2010 Q2.

All of these studies confirmed that macroeconomic variables could
affect the quality of a bank’s portfolio and increase credit risk measured
by LLP* and NPL.

DATA AND METHODOLOGY

For the purpose of calculation default rates we use the Wilson model
(1997a, b), (one of the few credit risk models that explicitly links
macroeconomic factors and corporate sector default rates), as in Virolainen
(2004). First, the average default rate for sector s is modeled by the logistic
functional form as

ds;= 1/(1+e™), 1)

where dg; is the default rate in industry s at time t, and ys; is the sector-
specific macroeconomic index, whose parameters must be estimated.

Following Boss (2002) we adopt the formulation that a higher
value for y,; implies a better state of the economy with a lower default
rate dsand vice versa. The logistic functional form is given by:

L(ds) In[(dje/(1 - ds)] = Vst )

! «Loan-loss provisioning is a non-cash expense for banks to account for future losses
on loan defaults.” (Financial Dictionary, 2012).
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The logit transformed default rate (sector-specific macroeconomic
index) is assumed to be determined by a number of exogenous
macroeconomic factors:

)/s,t:B sot R s1 Xt t R 5,2 X2,t+----+ﬁ snXntt Est (3)

where fs =(Bs1, Ps2, ----» Psn ) 1S @ et of regression coefficients to be estimated
for the s sector, Xnt (X16Xat...Xnt) 1S the set of explanatory macroeconomic
factors, and random error assumed to be independent and identically
normally distributed.

However, since time series data are known to often be nonstationary
and indeed cointegrated, we chose to apply the well-known Johansen’s
trace test, whose popularity stems from the fact it allows for more than one
cointegration relationship as opposed to ADF unit root methodology, to
check for cointegration presence. Cointegration is a constellation in which
each component ys;, s = 1,...,n, of a vector time series process V; is a unit
root process, possibly with drift, but certain linear combinations of the ys;’s
are stationary. Granger representation theorem further shows that under
certain assumptions one could represent a cointegrated process y; as vector
error correction model (VECM), in which changes in each VAR-
encompassing variable are regressed on a constant, (p — 1) lags of variable’s
own changes, (p —1) lags of changes in each of the remaining variables,
and r cointegrated elements (Hamilton, 1994, pp. 580-582).

We used NPL ratio of either HH or CS as the dependent variable
and a measure of credit risk, respectively, and total loans outstanding. An
array of macroeconomic variables (i.e., output measures, interest rates,
inflation, exchange rate etc.) was deployed as by and large explanatory
variables. The macroeconomic data for the Czech Republic have been
taken from the time series archives (ARAD) of the Czech National Bank
(2013). For the Republic of Serbia we used data from reports of the
National Bank of Serbia. Quarterly data series for various variables we
took into consideration time-span from 2002 Q1 to 2012 Q3.

Table 1. Non-performing loans for household and corporate sector

Year Household sector, Corporate sector,
NPLs in % NPLs in %
Czech Serbia Czech Serbia
Republic Republic

2008 3 7.1 4.2 12.4

2009 4.1 8.7 7.9 18.2

2010 5.2 8.8 9.0 21.8

2011 5.0 9.1 8.2 24.6
2012 (end of Q3) 5.2 10.1 7.4 23.7

Source: ARAD and NBS
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Although both sectors’ credit repayment performance in both
countries has clearly deteriorated with the onset of the global crisis, the total
share of NPLs in Serbia for HH and especially CS has been constantly
increasing since 2008. In 2012 Q3 percentage of NPLs for the HH sector in
Serbia was almost double as compared with HH NPL ratio in the Czech
Republic. NPL ratio of CS in Serbia was three times larger than its
counterpart in the Czech Republic.

Bearing in mind that VAR models indeed enable endogenization of
potential independent variables (instead of a priori arbitrarily pronouncing
them exogenous or predetermined), we tried many different specifications by
letting the empirical inputs “speak for themselves”, in the words of
Christopher Sims. Variables that proved highly significant in our sample in
explaining the dynamics of NPLs in the Czech Republic turned out to be only
a three-month PRIBOR and unemployment rate for HH together with the real
exchange rate for the CS. Other considered specifications and related
results containing different combinations of those and of long term interest
rates (for real estate purchases), final consumption expenditures, exchange
rate CZK_USD, ratio of debt to disposable income, debt to GDP ratio, real
wage, and CPI as a proxy for inflation and Czech GDP, which did not yield
satisfactory or statistically robust returns, are available upon request. In
Serbia, NPLs turned out to be primarily explained by real wage,
unemployment and savings rates for HH, whereas for CS the best
specification pinpointed CPl and nominal exchange rate dynamics. Once
again, alternative specifications and inferior fits considering bank lending
to CS, Serbian GDP, industrial production, exchange rate RSD_CHF (due
to great deal of real estate credits denominated in CHF), etc., are also
available upon request.

EMPIRICAL RESULTS AND DICUSSION

Empirical results for NPL modeling for the two selected groups in
the two countries are presented as follows. Since all variables are unit-
root processes, their correlation is analyzed within the CVAR framework
(Juselius, 2006). The application of the Johansen trace test (Johansen,
1995) shows that cointegration exists. Cointegration analysis is presented
and estimated by the VECM, as discussed for each specification. All the
results presented in the paper are generated by the WinRats 6.2 package.
The section is therefore divided into four subsections: the first one presents
the cointegration in system modeling for HH in the Czech Republic, the
second one presents the same analysis of NPLs for CS in the Czech Republic,
and the third and the fourth subsections deal with Serbian HH and CS,
respectively.
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Cointegration framework for NPL modeling — HH sector, the Czech Republic

We used a three-variable vector autoregressive model (VAR) with
the linear trend (t) included as a part of the cointegration space. The
variables considered in the chosen specification are: NPLs for households
(nplh), interest rate (i), and unemployment rate (un). We used log values
covering the 2004 Q1-2012 Q3 period.

The main features of the CVAR model for HH in the Czech Republic
are summarized as follows: a) the number of lags is 5, b) the system variable
is non-performing loans for households, c) the deterministic component
included in the cointegration space is restricted trend, and d) the weakly
exogenous variables are unemployment rate and interest rate.

The presence of one cointegrated vector is detected by the Johansen
trace test, as presented in Table 2.

Only the cointegrating vector is estimated as follows:

nplh =1.499 +1.288un +0.027t . @)

Table 2. Testing for cointegration

Hypothesis Eigenvalue Trace™ Cose (P —T1)
Hot 1=0" 0.0623 23.632 18.155
and p-r=1

Note: * denotes small sample correction of trace test and the corresponding p-value.
The number of cointegrated vectors is denoted by r, while p stands for the dimension
of VAR system. Cgsy, (p — ) denotes critical values taken from Dennis (2006).

Model performs statistically well as confirmed by several multivariate
and univariate tests that are presented in Tables 3 and 4.

Table 3. Univariate test statistics

Equation Mean Standard Skewness Kurtosis Maximum Minimum
for deviation

Anplh  0.000 0.018 0.137 3.257 0.041 -0.044
ARCH(5) Normality R-squared
Anplh 9.376 (0.095) 1.837 (0.15) 0.906

Note: p-values are in parentheses

Table 4. Multivariate test statistics

Test for Value p-value
Autocorrelation of order 7 7.848 0.020
Normality 1.837 0.399
ARCH (1) 1.766 0.184

Note: Autocorrelation is tested by the multivariate version
of the Box-Ljung test. Normality is assessed by multivariate
version of the Doornik-Hansen test (Juselius, 2006).
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Results imply that in the long run 1% rise in interest rate is associated
with the 1.5% rise in NPLs and vice-versa, while 1% change in
unemployment rate implies 1.3% change in NPLs in the same direction, as
well. Thus, a long-run upward trend of NPLs is caused by an upward trend in
interest rate and unemployment rate. According to the estimate of the
adjustment coefficient in the equation for the first difference of NPLs (-0.8),
the dynamics of NPLs is adjusted each month by approximately four-fifths
towards the long-run relation with interest rate and unemployment rate. The
presence of linear trend in the cointegration vector captures the effects of
those variables that are not explicitly modelled by our system.

Cointegration framework for NPL modeling — CS, the Czech Republic

We used a bi-variable VAR model for estimating NPLs for CS
(nplc), the period covered being: Q1 2002-Q3 2012. The system variable
is NPLs for CS, whereas the weakly exogenous variable is real exchange
rate (rex). Log values are modeled. Two dummy variables are: D1= {-1,
for Q2 2003, Q2 2007 and Q2 2008; 0 otherwise} and D2={1 for 2009
(all quarters), otherwise 0}. The deterministic component is restricted
trend and VAR is of order 1.

The presence of one cointegrated vector is detected by the Johansen
trace test, as presented in Table 5.

Table 5. Testing for cointegration

Hypothesis Eigenvalue Trace* Cos(p —1) p-value*
Ho: 1= 0 0.548 33,127 15.331 0.000
andp-r=1

Note: * denotes small sample correction of trace test and the corresponding p-value.
The number of cointegrated vectors is denoted by r, while p stands for the dimension
of VAR system. Cgsy, (p — r) denotes critical values taken from Dennis (2006).

Only the cointegrating vector is estimated as follows:
nplc = -1.353rex—0.193t (5)
In order to demonstrate that a model performs well, a detailed residual

analysis has been performed. The main univariate and multivariate statistics
are presented in Table 6 and Table 7:

Table 6. Univariate test statistics

Equation Mean  Standard Skewness Kurtosis Maximum Minimum
for deviation

Anplc  0.000 0.046 -0.203 3.138 0.105 -0.122
ARCH(5) Normality R-squared
Anplc 0.002 (0.964) 1.193 (0.551) 0.781

Note: p-values are in parentheses.
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Table 7. Multivariate test statistics

Test for Value p-value
Autocorrelation of order 10 5.973 0.743
Normality 1.193 0.551
ARCH (1) -0.614 NA

Note: Autocorrelation is tested by the multivariate version of the Box-Ljung test.
Normality is assessed by the multivariate version of the Doornik-Hansen test
(Juselius, 2006).

An increase in real exchange rate for 1% causes approximately 1.4%
decrease in NPLs in the corporate sector. The dynamics of NPLs is adjusting
very slowly each quarter, only 2.5% each quarter towards a long-run
equilibrium with real exchange rate.

Cointegration framework for NPL modeling — HH sector, Serbia

Model summary for CVAR is the following:

a) The system variables are NPLs for HH (nplh) and real wages (rw),
log values;

b) The weakly exogenous variables are unemployment rate (un) and
savings rate (sr), log values;

¢) One impulse dummy variable is included — D1={1 for Q4 2006, 0
otherwise};

d) Restricted trend is included as a part of cointegration space;

e) The number of lags is 5.
Johansen trace test shows that cointegration exists, as presented in

Table 8:

Table 8. Testing for cointegration

Hypothesis Eigenvalue  Trace* Cosos(p-1) p-value*
Ho: r=0and 0.741 42.096 35.956 0.010
p-r=2

Ho:r=1and 0.317 12.786 18.155 0.244
p-r=2

Note: * denotes small sample correction of trace test and the corresponding p-value.
The number of cointegrated vectors is denoted by r, while p stands for the dimension
of VAR system. Cgso(p — 1) denotes critical values taken from Dennis (2006).

The following cointegrated vector is estimated:
nplh = —1.219rw+ 0.544un —0.225sr +0.009t . (6)

In the long run 1% change in real wages causes 1.2% change of
opposite direction of NPLs for HH sector. It is intuitive that with the increase
in real wages, paying credits is easier and the number of defaults reduces.
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Unemployment rate and savings rate are weakly exogenous variables.
Percentage increase in unemployment rate causes a decrease of 0.5% in
NPLs, and 1% increase in HH savings causes a decrease of 0.2% in NPLs.

Univariate and multivariate test statistics are also reported in the
following tables.

Table 9. Univariate test statistics

Equation Mean Standard Skewness Kurtosis Maximum Minimum
for deviation
Anplh -0.000 0.061 0.443 3.391 0.157 -0.116
Arw  0.000 0.022 0.700 3.684 0.066 -0.041

ARCH(5) Normality R-squared
Anplh 4.885 (0.430) 2.265 (0.322) 0.583
Arw 3.306 (0.653) 3.535 (0.171) 0.920

Note: p-values are in parentheses.

Table 10. Multivariate test statistics

Test for Value p-value
Autocorrelation of order 8 35.940 0.001
Normality 7.174 0.127
ARCH (9) 3.059 0.962

Note: Autocorrelation is tested by the multivariate version of the Box-Ljung test.
Normality is assessed by the multivariate version of the Doornik-Hansen test
(Juselius, 2006).

Cointegration framework for NPL modeling — CS, Serbia

Model summary for CVAR is the following:

a) Sample: Q1 2003: Q3 2012

b) The system variable is NPLs for CS (nplc), log values;

¢) The weakly exogenous variables are consumer price index as a
measure of inflation (cpi) and nominal exchange rate (ex), log
values;

d) Two dummies are included: D1={-1 for Q3 2009 and Q3 2010,
0 otherwise}; D2={1 for Q1 2009, Q2 2009, Q3 2009, Q2 2010
and Q2 2011, 0 otherwise}

e) There is no deterministic component included in the cointegration
space;

f) VAR s of order 3.

Johansen trace test shows that cointegration exists, as presented in
Table 11:
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Table 11. Testing for cointegration

Hypothesis Eigenvalue Trace* Coso(p —1) p-value*
Ho:r =0 0.276 11.241 11.425 0.053
andp-r=1

Note: * denotes small sample correction of trace test and the corresponding p-value.
The number of cointegrated vectors is denoted by r, while p stands for the dimension
of VAR system. Cgso(p-r) denotes critical values taken from Dennis (2006).

The following cointegrated vector is estimated:
nplc =-1.992cpi +1.704ex . )

Univariate and multivariate test statistics are also reported in the
following tables.

Table 12. Univariate test statistics

Equation Mean Standard Skewness Kurtosis Maximum Minimum

for deviation
Anplc  0.000  0.041 0.006 2.115 0.083 -0.078
ARCH(3) Normality R-squared
Anplc  0.627 (0.890) 0.852 (0.653) 0.778

Note: p-values are in parentheses.

Table 13. Multivariate test statistics

Test for Value p-value
Autocorrelation of order 9 11.934 0.063
Normality 0.852 0.653
ARCH (1) 0.025 0.875

Note: Autocorrelation is tested by the multivariate version of the
Box-Ljung test. Normality is assessed by the multivariate version of
the Doornik-Hansen test (Juselius, 2006).

Rise of exchange rate (nominal depreciation) causes an increase of
NPLs in the long run by 1.7%, and a change of 1% in inflation rate causes
1.9% change of opposite direction in NPLs for the CS (low and predictable
inflation is a usual companion of economic growth, which in turn expectedly
lowers NPL ratio). Dynamics of NPLs is adjusted each quarter by
approximately 11% towards the long-run relation with CPI and nominal
exchange rate.
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CONCLUDING REMARKS

In this paper, we deployed cointegrated VAR methodology on NPL
ratios in corporate and household sectors of Serbia and the Czech Republic
in order to empirically pinpoint their chief macroeconomic determinants.
These two countries, in addition to many economic similarities, have had
banking systems that proved very resilient to the challenges of the global
crisis.

Since Czech economy happens to be extremely export-oriented, its
corporate sector NPL ratio has shown high sensitivity to real exchange rate
movements. Serbian corporate sector’s NPL ratio, however, appears to
have been mainly driven by nominal exchange rate trajectory (coupled with
inflation dynamics). Interestingly, Czech households, despite comparatively
rather low interest rates, have precisely revealed the interest rate dynamics,
followed by unemployment rate, as the main determinants of their
repayment capacity. Even more surprisingly, perhaps, Serbian households’
NPL ratio has not been determined by interest rate dynamics, but by
combination or real wage, unemployment rate, and savings rate, all with
theoretically intuitive coefficient signs.

Thus, just a few stylized particularities of Serbia and the Czech
Republic do feature strongly in the empirical modelling of the NPL trajectory
and they did confirm the importance of macroeconomic environment for
credit risk vulnerabilities of banking systems at hand.
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MAKPOEKOHOMCKO OKPYXEILE U
MNPOBJIEMATHUYHU KPEJUTH - IPUMEP CPBUJE
N PEITYBJIMKE YEIIIKE

AJjiekcanapa Annh’, Mapko MasoBuh?, Bukropuja Mucnh®
lYHI/IBemeeT y Beorpany, Exonomcku dakynrer, beorpan
MHcTUTYT eKOHOMCKMX Hayka, beorpan
3Hpar

Caxerak

VY oBoM paxy cmo nmpumenm VAR MeTozosiornjy ca KOMHTErpanujoM Ha ydemrhe
NPL y xopropatHBHOM cekTopy M cekTopy nomahuHcraBa y Cpbuju m PermyOmum
Yemkoj Kako OM EMIMPHjCKH MOJCIHPAIA HHXOBE KJbyYHE MAaKpPOSKOHOMCKE
nerepmuHanTe. OBe 1B 3eMJbe, NOpER OpPOJHUX CIMYHOCTH, MMajy OaHKapcKe CHCTEMe
JIOKa3aHO OTHOpHE Ha TiobanHy (uHAHCHjCKy Kpu3y. Yemke OaHKe MOCTyjy y 31paBoj
SKOHOMHJH U OClIamajy Ce Ha CONMIHE INTeNHE NCMO3UTe KOju cy y Hajehoj mepu
JICHOMUHOBAHH y 1oMaho] BaIyTH, LITO UM je OMOTYhIJIo a ce peKanuTamzyjy Op30 u aa
n30eTHy Tpakerwe moMohu o MeljyHapomHuUX Wi Ip)kaBHUX GoHIoBa. C Apyre cTpaHe,
Gankapcku cucteM CpOHje Ma IPOCEYHH PAIMo KalUTAIHE aIeKBaTHOCTH KOjH je jelaH
ox Hajeehnx y EBpor. MeljyTuM, Hamm eMInupHjcKu pe3yaTaTd OTKPHBAjy a OUHTIIETHO
TEK HEKOJMKO CHEeYHM(HIHOCTH CPIICKOI Y OIHOCY Ha YEIIKH (DMHAHCH]CKH CHCTEM
(cyxeHO GaHKapCTBO M EKCTPEMHO BHUCOKe kamarHe crorie y CpOuju, 10K je y Yemikoj
CYIIPOTHO), €KOHOMCKA CTPYKTypa (BHCOKa J0JapH3alija ¥ 3aBHCHOCT Ofl 3BaHUYHE IIO-
Mohu u mo3Haka y CpOuju, MTO HUje KapaKTEPUCTUYHO 3a YemiKy), Kao W OpHjeHTaIHja
pacta (3pe0 M3BO3HO OPHjEHTHCAaHM pacT y UYemkoj HacmpaM jOII YBEK XEpPMETHUIHE
cpOujaHCcKe MPOM3BOIIE) IONPHUHENE Cy HenoKymHoj pasauiy y NPL muaamuim 3a HH u
CS y mnocmarpaHe [Be 3eMJbe, YIPKOC IOjEJHAKO HMIPECUBHOM (DHHAHCHjCKOM
UMYHHUTETY OaHKapCKe HHIYCTPHje y 00¢ 3eMIbe.

C 003upoM Ha TO Jia je Yelllka MpUBpEIa M3pa3uTo M3BO3HO opHjeHTHcaHa, NPL 3a
cexTop npey3eha nokasyje BUCOKY OCETJHHBOCT Ha MMPOMEHE Y PEaTHOM JIEBU3HOM KypCY,
jep peayiHa Jenperidjaimja noodospiiaBa Mel)yHapoIHy [IEHOBHY KOHKYPEHTHOCT M CTOra
cMamyje MOTyNHOCT TI0jaBe OTIUIATHHX JOLGU M3BO3HHKA WIIM OaHKpOTCTBA. MehyTim,
maHamuka NPL 3a cpricku KOpropaTHBHH CEKTOp je HajBHUINE Y3POKOBaHA KPETAmheM
HOMMHAJHOT JIEBU3HOT Kypca Ca IO3MTUBHHUM 3HAKOM OLCH-CHOI' KOS(HIMjeHTa, ali 1
IMHAMHUKOM HWH(IIALMje ca HeTraTHBHUM 3HAKOM OIEHEHOr KoeduimjeHta. [pyraumje
pEUeHO, BHCOKA HENMKBUIHOCT CPIICKMX (MPMM YMHH Ja je eKCIIaH3WBHA MOHETapHa
MOJIUTHKA TOOPOIOIIUIA jep TIOMaXKe Jia PEryJuily cBoje (hHHAHCH]CKe 00aBe3e, mpemia
pENaTUBHO ayTapKH4YHA IPOM3BOAA C HEJOBOJGHO HM3B03a, NMPEKOMEPHHM YBO30M Ca
FX kay3ynama, o0udHO yrpal)eHHM y yroBope O 3ajMy, YHHE Jia CY CPIICKH KOPIIOpaTu-
BHH JIy>KHULIM TIPEOCETIHHBH HA HOMMHAIIHY JETpEelHjalijy Kajia Cy BHXOBH NPHXOAN
HPETESKHO y AMHAPUMA W TO Ca 3HATHUM 3a0CTAaTKOM yciieZ Beh XpOHHUYHE HENMKBH-
JTHOCTH.

OHO mTO je 3aHUMJBHBO j€ J1a YelIka JOMahnHCTBa, YIIPKOC KOMITAPaTHBHO HICKAM
KaMaTHHMM CTOIIaMa, OTKPHBAjy AWHAMUKY KaMaTHe CToIle, palieHy CTONOM He3aroce-
HOCTH, Ka0 IVIaBHy JCTEPMHHAHTY KamamureTa oTmare.” OHO IITO MOYIA jOII BHILE

2 ..
OBa cnenudurkanyja je THM BHIIE 3aroHETHa KaJa ce MMa y BUAY Ja dYelKa
nmoMahimHCTBA Ko0ja 1M03ajMIbyjy Ol OaHaka HHCY HajyrpoKeHH]a, jep ce TMOIMyJaIja
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n3HeHalyje je To na yuemthe NPL 3a cpricka momahinHCTBa yormite HUje ACTCPMUHH-
CaHO KAMATHOM CTOIOM®, Beh KOMGHMHAIIMjOM peaHIX 3apaja, CTOMOM HE3arlOCICHOCTH
U CTOIIOM IITE/FHE, CBE IIPOMEHIBHBE Ca TEOPETCKH MHTYHTHBHIM 3HAKOM KOC(UIjeHTA.
OunrnenHO, pact HesanocaeHoctH y 2012. je y3pokosao pact ydemrha NPL jep je myHO
JbyIM ocTaiux 0Oe3 mocia M3ryOmwio U OTIIaTHY criocoOHocT. HesamocneHocT y Tpehem
kBapTany 2012. usnocuna je 23,5% y Cpbuju u 8,4% y Yemkoj y UCTOM HepUOTy IO
3BaHMYHO] CTaTUCTHIM. TPaHCMHUCHOHM MEXaHHM3aM JEBU3HOI Kypca je YUMHHO peaiHe
IiaTte JOMHHAHTHUM y OJHOCY Ha HOMHHaiHEe Y CpOuju, DOK je 3Ha4yaj CTOIE INTEAE
JOCTUTa0 orpomMaH 3Hauaj mpemMa M. DpHaAMAaHOBOM KOHIENTY CTAJHOT JOXOTKA Y
nopehemy ca TekyhuM T0XOTKOM (IpacTHIHO CMambeHHM TSKHHOM Kpuse) y Cpouju.

Haj3an, ounto cBera HeKOIMKO CTHM30BaHUX crienumaHocTr Cpbuje n Yemke 3Ha-
YajHO yTHUy Ha kpetame NPL koedummjeHta u mocpeHo noTBphyjy 3Ha4yaj IPUBPETHOT
aMOujeHTa 3a OCETJFHBOCT IIOCMATPaHUX OAHKAPCKUX CEKTOpPa HA €MaHAIHjy KPEIUTHOT
pu3HKa.

OYajHUX IyKHHKa (caTepaHux y ,homak™) y Yemkoj okpeHyna HeGaHKapCKHM
3eJIeHallnMa KOjHU 103ajMJbYjy CPEACTBA y3 XUIIOTEKE U CII. 3aJ0re.

® Omer, oBaj Hamas OTKpHBA WUHILEHHIly XA Cy TOTOBHHCKH KPETUTH M CIL
KpaTKOpOYHE M03ajMHIIEe KOJ CPIICKUX OaHaKka pe3epBHCAaHM 3a JOMalMHCTBA Koja cy
TOJIMKO HEJMKBH/IHA J1a CY UM HEMOBOJbHE KaMaTHE CTOIIE HajMarma Opura.



