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MODELING THE INFLUENCE OF INFLATION
ON THE LEVEL OF NON-PERFORMING
LOANS IN CYPRUS COMMERCIAL BANKS

O6’ckmom danozo docnioxcenns € komepuyiiini 6anxu Kinpy. B pobomi po3zisdascs 6niue MaxpoeKxoHoMUHUX
3Mmin, 30Kpema ingaauii, na pieensv HenpauoIouux Kpeoumie ¢ xomepuitinux oanxax. Jocaioxncyeani Makpoexono-
MIUHI NOKASHUKU BKIIOUAIOMb NOKASHUKU THdaauii. Memodonozis dociocenns cnupaemocs na meopemuunuil
i MEMOOO0ZIMHUI AHAI3 HAYKOBOT Timepamypu, CIAMUCTUYHULL | eKOHOMEMPUUHUL MemOoOU, 4 MAK0NC CROCmepe-
dHCCHMEL, NOPIGHALLHULL METNOO, ONUC, BUMIPIOBAIHS, AHANLS3 | MOOemosants. i po3pobku cmamucmuunoi mooeii,
W0 NPeOCmasisie 63aeM036 I30K NOKA3HUKIS ingasuil ma nenosepuymux kpedumis na Kinpi asmop suxopucmogye
npocmy LNy Kopeisuii i maxi memoou anauisy 0anux, sk xoegiyicnm xopersyii i xoeiyienm demepminauyii.

Pesynvmamu 0anozo 00CHioHceHHs NOKA3YIOMY, WO OMPUMAHA EKOHOMEMPUUHA MOOENb € NPUTIHAMHONW, MAK
sk Koedpiyienm demepminauii dopisnioe 0,504, a noxasnuxu inaayii € susHauarvHUMU 0sL PIBHS HENPAUIOUUX
kpedumis. Le nos’sasano 3 mum, wo xKoegiyicnm xopesuii minc oanumu sminnumu dopisnioe —0,710, i 3a wxarow
Yeddoxa maznimyoa 36’s3xy € 6ucoxoro. Kpim mozo, koepiuyicum xopeasyii nOKasnuxie ingasuii ma nenogepuymux
kpedumie na Kinpi € cmamucmuuno 3snauyuum, max sx sSHauenis KoeQiyienma xopesuii 3Haxo0umncs 3a Meicamu
NOKA3HUKIE Kpumuunux snauens, pisnux |0,468|. Taxoxc 3 pesyavmamie docaioxcens 6y10 6Cmano6ieno, wo 6 pasi
Kinpy noxasnuxu ingasauii nezamueno noe’azani 3 6e3n060pomuumu Kpeoumamit, max sx Ompumanuii Koegpiyienm
Kopeasyii — nHeeamugne yucio. Ompumana mMooenv He UKOPUCTOBYEMbCS 0Nl CKIAOAHHS KOPOMKOCMPOKOB020
nPozHo3Y, 8 CULY HeDOCMAmHbO20 3Hauents Koediuienma demepminayii (50,4 % ). B uinomy npononyemocs, w06
0co0U, WO BUSHAUAIOMb NOJIMUKY, NPUOILANU 3HAYRY Y6azy OemepMUHAHMAM HENpauouux Kpedumis, max
K YMOBU HENPAUIOIOUUX KPeOUmis, wo nozipuyomvcs, 6yoymy 6naueamu ne milvku na 6ankiécoki ycmanosu,
a U na 3azanvnuil cman Qinancosoi cucmemu Kinpy. Ilpaxmuuna snauumicmo docaioxcein, nasedenux ¢ pobomi,
NOLSA2AE 8 MOMY, WO PESYALMAMU OOCAIONCEHD MOJNCYMb OYMU BUKOPUCTANI 8 SKOCMI 008i0K08020 Mamepiany Ois

Ptasica T.

Gisnecy, ypsaody ma oceimu.

Kmouosi cnosa: cmai ¢inancosoi cucmemu Kinpy, 6e3nosopomui kpedumu, komepuitini 6amxu, iiniina Kopeisuis.

1. Introduction

Over the past decade, the global banking system has
been hit hard by the economic downturn. It is known
that a high percentage of non-performing loans in banks
in both developed and developing countries are often as-
sociated with financial crises [1]. The global financial crisis
has made the problem of non-performing loans again relevant.
Non-performing loans create risks of financial instability and
restrain credit growth in the economy. With the onset of
the financial crisis, the distribution of non-performing loans
among EU member states was very uneven. The countries
affected by the crisis suffer from a significant increase
in the rates of non-performing loans, which is a serious
problem for the economies of these countries. Thus, by the
end of June 2018, in three EU member states, the level
of non-performing loans still exceeded 10 %: Greece —
44.8 %, Cyprus — 34.1 %, and Portugal — 12.4 % [2]. Thus,
given the high level of non-performing loans in Cyprus,
the question arises as to how key macroeconomic indi-
cators, in particular inflation indicators, affect the level
of non-performing loans in commercial banks in Cyprus.
These issues become particularly relevant as Cyprus emerges
from the 2013 banking crisis and is facing slow economic
recovery. Based on the above, the relevance of the inves-
tigated issue is due to the fact that the current level of
non-performing loans is still very high and creates the risk

of financial instability in Cyprus. Therefore, the object of
this research is commercial banks in Cyprus. And the aim of
research is determination of the inflation effect on the level
of non-performing loans in commercial banks in Cyprus.
This will help policy makers and banking institutions in
monitoring whether certain macroeconomic indicators, such
as inflation rates, affect the ability of borrowers to fulfill
or not fulfill their obligations to the bank.

2. Methods of research

To achieve this aim, let’s use the analysis of scientific
publications on macroeconomic indicators, in particular, on
inflation indicators affecting the level of non-performing
loans. So, despite the surge in research efforts to model
credit risk and default risk over the past decade, few studies
take into account the effect of macroeconomic factors on
business defaults [3]. A number of studies are devoted
to the fact that the effect of inflation indicators on the
level of non-performing loans can be ambiguous, since it
can be both negative and positive [4—6]. There is also an
opinion that higher inflation could increase the solvency
of borrowers, reducing the real value of their outstanding
debt and, theoretically, for constant nominal interest rates,
inflation should reduce the real cost of debt. And, there-
fore, facilitate debt servicing, which, in turn, will lead
to a reduction in non-performing loans [7]. In addition,
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there are studies that confirm that inflation is negatively
associated with non-performing loans [8]. And there are
also studies that find support for a positive relationship
between non-performing loans and inflation [9—11]. More-
over, researchers observe a positive relationship between
non-performing loans and inflation rates in the countries
of Central and Eastern Europe, as well as in the state on
the northeast coast of South America and in the state
in northern Africa [12-14]. In addition, there are studies
that show that the relationship between inflation rates
and non-performing loans is insignificant [15-17].

Consequently, according to the literature review, the
relationship between inflation rates and non-performing loans
can be significant and insignificant, as well as positive and
negative. For better data comparability, the International
Monetary Fund recommends classifying loans and other
assets as non-performing when payments representing the
principal amount of a loan payment and interest are over-
due by 90 days or more. The 90 day criterion is the most
common practice in different countries for determining non-
performing loans [18]. In turn, consumer price inflation
in the Eurozone is measured by the Harmonized Index of
Consumer Prices (HICP), which measures the change over
time in the prices of consumer goods and services purchased,
used or paid for by households in the Eurozone [19].

To achieve this aim, the method of correlation analy-
sis is also used, which is used by the author to develop
a model of the influence of inflation indicators on the level
of non-performing loans. Correlation is used when a re-
searcher links two or more variables to see if they affect
each other [20, 21]. The degree of relationship is expressed
by the correlation coefficient. To calculate the correlation
coefficient, the author uses one of the formulas presented
in the materials on econometrics [22]. The correlation coef-
ficient obtained as a result of calculations is interpreted by
the author [23], as well as a qualitative assessment based
on the Chaddock scale [24]. In addition, the determination
coefficient is calculated [23] and the critical values of the
correlation coefficient are determined using the table of
critical values for the correlation coefficient [25].

3. Research results and discussion

To accomplish this aim, the author builds an econo-
metric model of a simple linear correlation of inflation
rates and the level of non-performing loans. For what
uses the statistical data presented in Table 1.

Table 1

Indicators of inflation and non-performing loans
in Cyprus (%), 2000-2017

Year 2000|2001|2002|2003 |2004|2005|2006|2007| 2008
Inflation (%) | 4.86|1.98|2.79(3.97|1.89|2.04|2.25|2.17 | 4.39
Non-performing | g o | 79 | g5 [113(11.7| 71 | 54 | 3.4 | 38
loans (%)

Year 2009(2010(2011|2012|2013|2014|2015| 2016|2017
Inflation (%) |0.18|2.56|3.48|3.09|039|-03|-15|-12] 0.7
Non-performing | 4 o | 437|173 (27.1|43.2| 475|453 | 46.4 | 43.8

loans (%)

Note: compiled by the author based on data from the Ministry of
Finance of Cyprus [26], the International Monetary Fund [27] and the
Central Bank of Cyprus (28]

The results of the calculations obtained in Excel from
the data in the above table show that the correlation
coefficient (7) of the inflation and non-performing loans
is —0.710 and the determination coefficient (+?) is 0.504
(Table 2, Fig. 1).

Tahle 2
Results and interpretation of the obtained model calculations
Correlation coefficient r -0.710 -0.9<-0.710<-0.7
Determination coefficient r? 0.504 0.504<0.7
Critical values - +-0.468 |0.710]>10.468|
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Fig. 1. The relationship between inflation rates (HICP) and non-performing
loans (NPLs) in Cyprus, 2000-2017

The model obtained as a result of calculations is ac-
ceptable, since the determination coefficient is slightly
more than 50 % (0.504).

4. Conclusions

Based on the research results, it is possible to draw
the following conclusions:

1) there is a linear relationship between inflation rates
and non-performing loans, since —1<-0.710<1;

2) since the obtained correlation coefficient is a nega-
tive number, there is a negative relationship between the
inflation indicators and non-performing loans, namely:

— as the inflation rate increases, the level of non-

performing loans decreases;

— as the inflation rate decreases, the level of non-

performing loans increases;

3) the magnitude of the relationship between inflation
rates and non-performing loans is high, since the Chad-
dock Scale is —0.9<-0.710<-0.7;

4) 50.4 % of non-performing loans are directly related
to inflation rates (and vice versa), since the determination
coefficient (r?) is equal to 0.504. Since the constructed
model is acceptable, but 0.504<0.7, the author does not
use this model to draw up a short-term forecast of the
level of non-performing loans in Cyprus;

5) since in this study n=18, and the degrees of free-
dom are 16 (df=n-2 and 18-2=16) and using the table
of critical values for the correlation coefficient df=16
with 0=0.05, the author determines that critical values
are +0.468. Since r=-0.710 and |0.710|>|0.468|, the cor-
relation coefficient of inflation rates and non-performing
loans in Cyprus is statistically significant.

The results obtained in this paper provide various
opportunities for further research. Most banks quarterly
store data on non-performing loans in their unpublished
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databases, and, if obtaining such data for research aims
is possible, collecting and researching such data will con-
tribute to more accurate results.
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