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Abstract

Resear ch background: It does not matter if the company is operatinghi@ domestic or in
the international environment; its failure has @asi impact on its environment. Because of
this fact it is not surprising that not only ownerffsthe companies, but also another interest-
ed groups are focused on the prediction of the emyis financial health.

Purpose of the article: The first studies concerned with this issue aréndatack to 1930
but from this time a hundreds of bankruptcy preédictmodels have been constructed all
over the world. Some of them are known world-widel aome of them are known only on
the national level. Many researchers share theimiap, that it is not appropriate to use
foreign models in the domestic conditions non-caily, because they were constructed in
the different conditions. One of the main probleres used variables.
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Methods: We mention three studies which were focused orusieel variables in the bank-
ruptcy prediction models. Our comparative study w@scerning with 42 models construct-
ed in the seven chosen transit economics withitheé@realize which variables are relevant
and which could be reduce from the bankruptcy pteasi models. We focused only on the
used variables and abstracted from the used mdtigyddhe date of their construction or
the model’s power of relevancy.

Findings & Value added: The result of our comparative study is the idecdiiion of 20
variables, which were used in three or more pramictnodels, so we assume that these
variables have the best prediction ability in tleadition of transit economics and their
application should be consider in the constructibnew models.

I ntroduction

Regardless of whether the company is operatinpendomestic or in the
international environment, its failure has serionpact on its environment.
The failure itself can have various forms, perfonees or results, which all
interested groups have to bear with in the markehemy whether they are
owners, employees, business partners, competitate etc. The failure
affects not only company’s competitiveness but @sown existence. If
the company is operating in the international emvinent, the consequenc-
es are even beyond the borders of the state. iordason, it is very im-
portant for the company and other interested graapdentify situations,
which are able to lead the company to its faildned this identification is
the object of the risk management focused on #iergduction by using of
the various methods and techniques of the riskegoran with the aim to
prevent problems or negative effects.

The management of economic and financial riskdse a part of the
risk management and its aim is to detect the sistwhich can have an
impact on the economical or financial stabilitytké company. So we per-
suade that risk evaluation and risk managementsepts very important
step to prevent bankruptcy. And financial analydes/s an important role
in the company’s future performing estimating. B® aim of the financial
situation estimating is the early detection ofagtessive financial stability
of the company before the situation arises at thietghat it is no longer
possible to take corrective measures to reversebiul situation. Because
of the mentioned above, the information gained ftbim bankruptcy pre-
diction models, which are the subject of our irgére these papers, take an
important role in the risk management.

In the literature we can recognize different terowporate failure pre-
diction, financial difficulty prediction, bankruptcprediction, default pre-
diction, credit risk assessment, early warningeyst etc. Despite differ-
ently used terminology, the aim of these papect®immon — to anticipate
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corporate insolvency, because the reason is obwetise insolvency is the
essential cause for failure of the company (Ciskidli®stik, 2013).

There are hundreds of prediction models differingapproaches and
methods applied for their construction, input déganand, number of vari-
ables, form of interpretation of results, etc. Existence of large number
of models is caused by the fact that there is mbtemsal application in
various sectors and economic conditions. It is abwithat the aim of the
prediction models creators is to create a modd ihable to provide
a required value of prediction capability withiretltongest possible period
of time; however, it is very difficult in the enwvinment of ever-changing
market conditions (Kral & Bartosova, 2016, pp. 18%A). And the main
challenge, they have to tackle in the constructibrthe model, is how
many and what type of the relevant variables isess&ry to use in the
model.

In the terms of assessing the overall results effitancial analysis is
tendency that financial analysis have indicator&ctvisould be able to rec-
ognise if the company is doing well or poorly. Téa@re a number of stud-
ies that are aimed at addressing the problem dfapandicators for as-
sessing the company's financial situation withahswer how much weight
to attribute to them, and how to express themeénfdinm of a single charac-
teristic — a summary indicator (Misankogtal, 2015, pp. 411-417).

Theor etical background

The beginnings of the financial healthy researctang dated back to the
1930’s. Bureau of Business Research published latibulvith results of
a study of ratios of failing industrial compani@he study analysed 24
ratios of 29 firms to determine common charactesstf failing companies
(Bellovaryet al, 2007, p. 2). Among the first studies aimed & issue we
refer the work of P. J. Fitzpatrick (1932) whichfégused on the essential
differences between successful and failed compamieseby he used the
ratio analysis to predict future bankruptcy. Ottesearches up to the mind-
1960°s are also focused only on univariate (sirfgtgor/ratio) analysis.
The most widely known univariate study is a stufiyBeaver (1966), who
is consider to the first authors who successfulgliad financial ratios to
address the problem of the prediction of the comisafailure, however the
using of simple financial ratios to predict the g@amy’s failure was largely
disputed. Beaver identified 30 ratios that wereeexgd to capture relevant
aspects. By a univariate discriminant analysisseh@tios were applied on
79 pairs of bankrupt/non-bankrupt firms (Bernhamis001, pp. 4-5). The
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first multivariate study was published in 1968 biymdan and this study has
remained popular in the literature until today.médin’s model was a five-
factor multivariate discriminant analysis model aolays the number of
factors considered in the models ranges from one tactors) which was
developed for manufacturing entities. Using datanfrthese corporations
he strived to identify the combination of variableich best serve to ex-
plain corporate bankruptcy. Other important studigsch put the head-
stone in the development of the international mted models of bank-
ruptcy risk are the studies made by: M. Tamari @9J. A. Ohlson (1980),
J. G. Fulmer (1984), Ch. Zavgren (1985), P. Kr&li¢E990), C. Y. Shirata
(2002), Alaminost al. (2016) and others.

One of the essential problems of the models” agiplity in the interna-
tional environment is the ability of the model t® d&pplied in the conditions
of the specific economies, what is caused by tbetfeat each economy has
its own typical conditions. Because of this faébteof authors are aimed on
the question of non-critical acceptance of theifpranodels in the predic-
tion of the company’s failure in the specific cdiugtis of the country. Early
in 1982 English economists Argenti and Taffler wererested in this is-
sue. They deduce from their analysis that for exarig limits of Altman
Z-score differ for the American market from theitencharacterizing Eng-
lish market. Among another conclusion of their gtude include the
knowledge that these differences are concerningniyt with applying of
the international models in the specific countrgdmdition but also in the
applying them interprofessional within the same ntou According to
Virag and Kristof (2005, pp. 403—425) it could rused by the fact, that
products made by different industries could ha¥keudint life cycles, mar-
ket position etc.

If we focus on non-critical applying of the Altmaascore in the condi-
tion of the Slovak republic, we would like to pomit that the ability of the
indicator market value of the equity is differemtthe USA, where the capi-
tal market is advanced, compared to the conditafrthe underdeveloped
capital market in the condition of the Slovak rejputirom the mentioned
we can conclude that indicator — market value afityg/ book value of
total debt will be distorted for the Slovak compEmiand because of this
fact it could not properly discriminant the compemnicorrectly (Frajtova-
Michalikovaet al., 2015, pp. 228-236).

Nowadays we recognize hundreds of prediction modkish are dif-
ferent by for example used mathematical-statistmathods, the time of
construction, the place of construction or usedatsdes for the predicting
of the company’s financial health. Among the mashmon mathematical-
statistical methods we include discriminant analy$ogit analysis and
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probit analysis. But the forecast methodology isstantly evolving and
significant progress has been made in recent yieatse mathematical-
statistical areas as well as in modelling procesluEsent recent empirical
studies prove that neural networks provide a meliable bankruptcy pre-
diction method than previously used discriminardlgsis and logistic re-
gression which is caused by the lower predictocasg of the statistical

methods (Virdg & Kristof, 2005, pp. 403—-425).

But in these papers the issue of choosing the ciomethodology or the
correct place of the model creation or the time mthe model was created
is not our aim. The aim of these papers is the @aRgof used variables in
the prediction models. These relevant variablesdcoe classified as:

— guantitative variables— communication and conflicts with interested
groups, quality of the business environment, thg efahe managing of
the company, legal framework of the company etc.

— qualitative variables
a) macroeconomic nature variables as GDP, the econoyaie, pur-

chasing power, inflation etc.

b) microeconont nature variables as competition.

c) company’s variables as financial-economic indicaténd Anghel
declares that the years of the company’s existenale not also be
ignored (Macovei, n. d., p. 4).

At this point we would like to mention three stuglfecused on the used
relevant variables. At first the study of Azis abdr (2006, pp. 18-33)
who analysed 89 empirical studies and came withdhelt that bankruptcy
prediction studies have mostly used financial st predict company’s
failures. More than 60% of researched studies fisadcial ratios (as li-
quidity, solvency, leverage etc.) as the only exatary variables, about 7
% used cash flow information and 33 % used a mifinaincial rations and
other variables (industry-specific location, firpesific variables etc.)

Bellovary et al (2007, p. 42) in their study analysed 165 préalict
models. They conclude that in the researched studeenumber of consid-
ered factors is from 1 to 57 factors. In these n®tieere were used alto-
gether 752 different variables and 674 of them wexed in no more than
two models. At the end of their study, the autlayessdenominate 42 varia-
bles, which were used in more than 5 models (Taple

Ravi and Ravi (2007, pp. 1-28) followed up to sgunevious studies
and they complemented them by their research iclwtiiey analysed 62
prediction models and the results are in the table
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Research methodology

As it was mention above, one of the essential problof the model’s ap-
plicability internationally is the ability of the mdels to be applied in the
specific economies, because each economy has ftdypical conditions.
Coming from these assumptions we determine the ddithese papers,
based on the results of previously mentioned tktedies, as detection of
the relevant variables, which have the best claasion ability for the pre-
diction of the company’s failure in the transit momies. The result is to
reduce the variables which are irrelevant for th@gany’s classification.

For the detection of the relevant variables usethénprediction models
we focus on the comparative analysis of the prestiatnodels used in the
chosen post-communist countries, because the edoradewelopment in
these countries is characterized by common featdii@s economics are
called transit economics, because they have changmdcentral to market
economy. Most of the transit economics had to famae short-term diffi-
culties and long-term pressure to development. § lebsinges were con-
cerned with privatization of the state companiegal reforms, macroeco-
nomic stabilization etc. and these specific condiioften caused a prob-
lem for applying common used prediction models, yhtaves many stud-
ies made at the national levels. In these studiesauthors are aimed at
examination of applicability and restrictions wilewn prediction models
in the condition of their country. They point thect that the problems with
applying international models in the conditionsdoimestic transit econo-
my often lie in the fact, that western authors taesed their models in
stable market conditions or in the time of the @toic growth.

In our comparative analysis we focused only onpteslictions models
which were developed in the chosen post-commumshicies. Analysis
abstracted from the used methodology, the datkeif tonstruction or the
model’s power of relevancy. The main criterion afdel selection for the
comparative study was the fact, that the model emsstructed from the
information basis of one of the 7 post-communisintdes, which, as it
was mentioned above, are specific by the developmigh common fea-
tures. So we assumed that relevant variables nsée$e models could be
common used for the prediction of the financiallteaf the company in
each of these countries with adequate power of/aaley. Each of these
analysed models is based on the financial ratidheasain determinant of
the financial stability, so we focused our compamisnly on used financial
ratios. We compared financial ratios from the medeith the aim to de-
termine how often are used in chosen models andngofrom this infor-
mation we identified 20 variables which we consitierbe the variables
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with the best prediction ability, because they wesed in the models most
frequently.

Results

There were analysed prediction models of the 7-pastmunist countries
in our papers. Comparative analysis was made ofollos&ving models:

Slovak models — in this group 7 models were anaysgamely
— Binkert and Zalai’s model, CH-index (Zalai, 200Boda’s model
(Boda, 2009, pp. 3-6), G-index (Gik, 2002, pp. 373-378), Gulka's
model (Gulka, 2016, pp. 16-22), Ka@vénodel (Kové&, 2013, pp. 112—
117), P-model (Delina & Packova, 2013, pp. 101-14®)del of Roh&ova
and Krd (Roh&ova & Krd’, 2013, pp.76—-82).

Czech models — 11 models were analysed, namely pel&sGlobal
Rating model, Index of the Czech National bank, r@rald’s model
(Grunwald & Hol€kova, 2007), Doucha’s models — Balance sheet analy-
sis | and Il (Sedladkova, 2014, pp. 160-165), JT ehddakubik & Teply,
2011, pp. 157-176), Janoeé al. model (Vavina et al, 2013, pp. 1177—
1182), models of Neumaier and Neumaireova — 95,049,05 (Zalai,
2000).

Polish models — there were analysed 10 models, lyameINE 6
model, Hadasik’'s model, Poznanski’'s model, modeieraa model
(Zielinska-Chmielewska, 2015, pp63—370), model of Gajdka and Stos
(Parvia & Szeliga-Kowalczyk, 2015, pp. 116-123)udak’s models — |
and Il (Prusak, 2005), Wrzosiec and Ziemba model8 models (Zmijew-
ski, 1984, pp. 59-82).

Hungary models — two models of Virdg and Hajdu (Hiag Virag,
2001, pp. 59-82).

Croatia models — 2 models of bankruptcy predictitamely — model
of Bar& and Belak (BEX model), Sajter's model (Knezevidl2 pp.
1475-1488).

Romanian models — 6 models, namely — Anghel’s mddeakovei’s
model (Macovei, n. d.), model of Barbuta and MiBavaloiaa’s model
(Muntean & Solomon, 2011, pp. 276-285), Andreicaiadel, Bileste-
anu’s model (Armeanu, 2012, pp. 97-112))

Russian models — there were analysed 3 models, IpameLin’s
model, Makeeva and Neretina models — 2 models (\ake& Neretina,
2013, pp. 256-271)

As it is mentioned above there were analysed 42etaddom chosen 7
countries in our comparison. Relevant financialialdes used in the ana-
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lysed models were in the interval 3 to 18 varialsesne model (the most
frequent interval is from 4 to 7 variables per nipd€he median of the
used variables in one model is 5 variables per médgether there were
analysed 128 different variables while up to 10&hef analysed variables
were not used in more than two models. Only 2thefvariables were used
three times and more. The table no. 3 depictectiaevant financial vari-
ables.

Conclusions

The number of used variables has substantial ingratihe accuracy of the
predictive ability of the model. Coming from thisegupposes we can claim
that the model with higher level of relevant valesbshould have a better
discriminatory ability, but this assumption is mvbved by the praxis. As
we found out by the analysis, the most of the amalyprediction models
use from 4 to 7 variables, but some of the modseésas many as 18 varia-
bles. Because of this fact it is necessary to reduelevant variables from
the model without reduction of the model accuraky.it is obvious in the
table 1 and 2, even if the prediction methods vdifferent, the rates used
in all studies refer to the same variables — ligyjdprofitability, debt
leverage, solvability and company’s activity. Thagiables featured in the-
se studies are very similar. But if we comparerdsailts of these two stud-
ies with the results of our comparison we can razzegsome differences in
the used variables. This fact should be consideredconstruction of the
models in the transit economics, which, as we meet above, are charac-
teristic by specific condition. Also we consideraspropriate to point out
the fact that our comparison analysis was focusey an financial varia-
bles, but some of the models also includes nomdieé variables with
financial variables to detect company’s failure, tane of them were used
more than once.
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Annex

Table 1. Relevant factorsincluded in five or more studies

Factor Number of studiesthat include
EAT / Total assets 54
Current ratio 51
Working capital / Total assets 45
Retained earnings/ Total assets 42
EBIT / Total assets 35
Sales/ Total assets 32
Quick ratio 30
Total debt / Total assets 27
Current assets/ Total assets 26
EAT / Net worth 23
Total liabilities/ Total assets 19
Cash / Total assets 18
Market value of equity / Book value of total debt 16
Cash flow from operations/ Total assets 15
Cash flow from operations/ Total Liabilities 14
Current liabilities/ Total assets 13
Cash flow from operations/ Total debt 12
Quick assets/ Total assets 11
Current assets/ Sales 10
EBIT / Interest 10
Inventory / Sales 10
Operating Income/ Total assets 10
Cash flow from operations/ Sales 9
EAT / Sales 9
Long-term debt / Total assets 8
Net worth / Total assets 8
Total debt / Net worth 8
Total Liabilities/ Net worth 8
Cash / Current ligbilities 7
Cash flow from operations/ Current liabilities 7
Working capital / Sales 7
Capital / Assets 6
Net sales/ Total assets 6
Net worth / Total liabilities 6
No-credit interval 6
Total assets (log) 6
Cash flow (using net income) / Debt 5
Cash flow from operations 5
Operating expenses / Operating income 5
Quick assets/ Sales 5
Sales/ Inventory 5
Working capital / Net worth 5



Table 2. Variableslisted in the Ravi and Ravi (2007) study

Variable Ranking

EAT / Total assets 1.
Retained earnings/ Total assets 2

Sales/ Total assets 3

EBIT / Total assets 4

Current ratio 5.
Working capital / Total assets 6.
Cashratio 7

Market value of equity / Book value of total debt 8

Total debt / Total assets 9.
Current assets/ Total assets 10.
Quick assets/ Total assets 11.
EBIT / Total debt 12.
Working capital / Total assets 13.
Quick ratio 14.
Total assets (log) 15.
Cash flow / Total debt 16.
Cash / Total assets 17.
Cash / Current ligbilities 18.
Cash flow / Total assets 19.
Current liabilities/ Total assets 20.

Table 3. Relevant financia variables used in the analysed models of the chosen
transit economies countries

Factor Number of studiesthat include
Current ratio 17
ROA 15
Quick ratio 11
Eat / Total assets 10
Total debts/ Total assets 10
EAT / Equity 7
WCTA
Equity / Total assets
Earnings/ Total assets
EBIT / Interest expenses
Cash flow/Total debt
Total assets/ Total debt
ROE
Inventory / Daily sales
Cash flow / Total debt
EAT / Sales
EBITDA / Sales
Liabilities against suppliers/ Daily sales
Cash / Current ligbilities
Inventory/Sales revenues
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