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Abstract: Assessing the business performance is an important aspect of almost all economic decisions
at the microeconomic and macroeconomic level, in the short and long term. Information about the
partners’ relationship to the business, their interest in the evaluation of investments can be explained
by various indicators. It is relevant to understand the dependencies of the business performance and
the amount of equity, while negative equity can be considered as critical information of existence.
The purpose of quantitative research is to identify the relationship between reported negative equity
and the business performance in Slovakia on an exhaustive sample of financial data of businesses
with negative equity in the period 2014–2018. The business performance with negative equity is
assessed through the Altman Z-score and the IN05 index, by classifying businesses into bankruptcy,
prosperity and gray zones. Pearson’s correlation analysis between negative equity and Altman Z-
score performance confirms the strong direct relationship between negative equity and the bankruptcy
zone, the weaker indirect relationship between negative equity and the gray zone, and almost no
dependence of negative equity and prosperity zone. In the case of the IN05 index, a low correlation
was found between negative equity and all three zones. Although businesses with negative equity
are in a bankruptcy zone, they do not have to close automatically, but they have to improve resource
management, in particular to increase equity, for example by making a profit and good financial
management.

Keywords: performance; negative equity; Altman Z-score; index IN05; Pearson correlation coefficient

1. Introduction

Equity is one of the business own resources of assets, which should be used in the
business for a long time. The equity information is provided by the financial statements of
a particular business, which in the case of double-entry accounting entities consists of a
balance sheet, profit and loss account and notes and together provides a true and fair view
of the business financial and revenue situation. The objective of financial statements is to
present financial information that should primarily be understandable and comparable.
The more comparable the accounting information, the better the explanatory power to
users of that information. Through equity information, it is possible, among other things,
to assess whether the business is financially sound or faces significant financial problems
that may lead to the business demise in the future. Negative equity is one of the main
indicators that apply when business is assessed as a business in crisis, apart from the low
ratio of equity to liabilities and insolvency. Therefore, this paper deals with the impact of
equity information on the business performance.

Proper assessment of the financial situation, especially the businesses performance is
an important aspect of almost all economic decisions at the microeconomic and macroe-
conomic level, in the short and long term. The amount of financial and non-financial
information currently available can sometimes make it difficult to evaluate the information
available, which can lead to incorrect decisions. In the case of the shareholders’ relationship
with the business, from the point of view of their interest in achieving the value of their
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invested resources, it is relevant to correctly understand the dependencies of the business
performance and the amount of equity. The aim of the quantitative research presented in
the article is to identify the relationship between reported negative equity and the business
performance in the Slovak Republic on an exhaustive sample of financial data of businesses
with negative equity in the period 2014–2018. The paper is divided into 6 parts, in which
the introduction is followed by a separate literature review, description of material and
methods, results of discussion and conclusions of the research.

2. Literature Review

Performance is the ability of a business to obtain and manage resources in several
different ways, which equates a competitive advantage [1,2]. In terms of financial manage-
ment of the business, increasing the performance of businesses is one of the main goals
of managers and can be evaluated by several indicators. The financial performance of a
business includes the perception of a manager dealing with four financial areas, namely:
improving the cost structure, expanding revenue opportunities, increasing the use of assets
and increasing customer value [3]. The business performance is closely connected with the
very existence of the business, as the performance increases the capital invested in the busi-
ness, which increases the value of the business. High performance reflects a management
efficiency and an efficiency in the use of business resources, which in a way contributes
to the overall economy of the country [4]. At present, businesses are required to improve
performance, mainly by increasing productivity, which can be measured by comparing
outputs and inputs during the production process [5].

There are two types of performance, namely financial (economic) and non-financial
(innovative) performance. The financial performance emphasizes variables that are directly
related to the financial statements [6] and these variables include sales volume, profit
level, return and revenue growth, return on investment, profitability growth, and market
share [7]. The financial performance is the result of several individual decisions made by
the management [8]. Innovative performance is generally expressed in terms of expenses,
patents or percentages of innovative sales [9,10]. It is important that the innovative strategy
that the business uses in the business is implemented in excellent business processes leading
to customer satisfaction and improved financial performance [11]. Although economic and
innovative performance are often closely linked [12], they are referred to in the literature as
separate concepts or only one of them [13].

The improvement in overall financial performance is due to the development of better
and more reliable relationships between socially responsible businesses and stakehold-
ers such as employees, shareholders or customers [14–16]. To some extent, CSR is also
associated with performance, the relationship of which has been examined by several
authors who have concluded that companies developing CSR measures achieve better
performance [17–20]. In addition, businesses dealing with CSR issues can gain recognition,
which can improve access to finance, increase consumer demand, increase employee pro-
ductivity and, at the same time, increase their value in the long term [21]. The concept of
sustainable business, called green business or socially responsible business, is linked to
a sustainable development. The sustainability and sustainable development have begun
to be used to recognize that any uncontrollable growth, be it population, consumption,
production and the like, is unsustainable in an environment of limited resources [22]. The
basic precondition for sustainable development is the application of social responsibility by
businesses that greatly influence the social, ecological and economical aspects of the society
in which businesses operate [23]. The ability to integrate sustainability into corporate
strategy and engage stakeholders is important in determining the financial situation of
businesses in the 21st century [24].

In relation to the business performance, the key is especially the capital, with which the
value of the business and the business wealth are closely connected, used in the business
for a long time without the obligation to return it, i.e., own resources [25], which represent
the difference between the amount of assets and liabilities in the broadest sense. Own
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resources exist in the company throughout the business and the company should always
have them available, because they are long-term resources. In accounting, own resources
are referred to as equity.

Equity can be divided into two basic parts in terms of the time of entry into the busi-
ness [26]. The first part being the part that was invested in the business at its establishment,
for example, the capital that was initially invested in the business by individual owners.
The second part is related to the very period of existence and consists of internal resources
(resources created by own activities), external resources (resources obtained by other own-
ers’ contributions to equity, such as gifts from partners) and resources acquired in another
form (valuation differences arising from revaluation of some types of assets and liabilities
in accordance with the Act on Accounting, share premium and others) [27]. The volume of
equity plays a crucial role in determining the long-term survival of the business [28]. If the
value of equity is negative, i.e., the amount of liabilities exceeds the amount of assets, the
assets are financed mainly by foreign resources representing liabilities [29].

According to the previous characteristic, equity consists of several components, which
in businesses in the Slovak Republic are reported in the financial statements in a formal-
ized structure. The basic component of equity is the share capital, which is a monetary
expression of the sum of monetary and non-monetary deposits made by all partners in
the business. The share capital is compulsorily created in limited liability companies,
joint stock companies and simple joint stock companies, while its amount is registered
in the Commercial Register of the Slovak Republic [30]. In addition to the share capital,
the components of equity also include capital funds, valuation differences, funds created
from profit, profit or loss from previous years and profit or loss for the accounting period
after tax. Accounting entities report all components of equity in the balance sheet on the
liabilities side. Explanatory and additional information regarding changes in equity is
included in the notes to the financial statements. The financial statements of accounting
entities–businesses in the Slovak Republic are obligatorily published in the Register of
Financial Statements of the Slovak Republic, which is freely available to users (without
the obligation to register or pay a fee for its use) as an information source on the financial
situation of accounting entities in the Slovak Republic.

Measuring the Financial Performance of Businesses

When evaluating the financial performance and predicting the future development
of businesses, the relevant sources can be considered financial statements [31,32], which
provide information for managers and a financial management, which can be included
among the main tasks of the accounting system [33]. The annual report, which is a business
performance monitoring tool, can also be considered a relevant source of information [34].
The content of the annual report is mandatory with disclosures required by legislation
and voluntary disclosures [35]. Managers and a financial management belong to the
internal users of information to whom comprehensive data is made available beyond
the information required to be disclosed by law [36]. Conversely, external users, such
as shareholders and various creditors, are used for decision-making only by published
documents, including financial statements and annual reports. Managers and owners
focus their attention on the business performance measured mainly by profit or distributed
dividends [37]. In the case of a profit distribution, a situation may arise where the resources
left in the business are not sufficient in the long run to cover the renewal of necessary
fixed assets or purchase of inputs, which may cause that the business will not be able to
maintain its main or productive capacity in the short term and will face bankruptcy in
the future [38,39]. In identifying potential problems, the financial distress of a business
and assessing financial stability, the information provided by the accounts is based, which
should contain the correct and comprehensible information necessary for the financial
analysis [40,41].

Financial analysis is used to assess the financial performance of businesses, which
is considered a tool for diagnosing economic systems, while on the one hand helps to
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reveal the effects of economic and non-economic factors and on the other hand helps to
estimate their future development [42]. Initially, the aim of the financial analysis was
to assess the creditworthiness of the debtor by creditors [43]. Financial analysis is an
integral part of the business financial management, providing feedback on where the
business has reached in each area of financial management, in which areas the business has
managed to meet its objectives and, conversely, in which areas the business did not meet the
expected objectives. Financial analysis can be understood as an examination of economic
phenomena or processes [44]. The main task of financial analysis is to report the property
and financial situation of the business and at the same time to prepare documents relevant
for the decision-making of managers in the internal environment. An enterprise that can
consistently achieve the level of capital appreciation (profit rate, profitability) required
by investors with respect to the amount of risk associated with the type of business can
be considered as a financially sound or prospering enterprise. The opposite of financial
health is financial distress, which is a situation where the business suffers from significant
problems and the ability to repay liabilities is endangered [45]. This is primarily a situation
where there is a reduction of own resources to negative values, which results in bankruptcy
and termination of business.

Financial performance can be calculated through two categories of indicators. The first
category consists of accounting-based indicators, such as return on equity (ROE), return on
assets (ROA), return on sales (ROS), earnings per share (EPS), price-to-earnings ratio (P/E
ratios), which are widely used [46–51]. The second category is market return indicators,
such as market value (MV), price-to-income ratio (P/I ratio) and others [52,53].

It is the area of evaluation of information on negative equity and its impact on business
performance that is not sufficiently examined in the literature, although critical situations
are very important for long-term efficiency of business investment, so research results
presented in this article are very important in the development of managerial information
both in the scientific sphere and in practice.

3. Materials and Methods

The aim of the quantitative research carried out on a sample of economic information
of businesses established in the Slovak Republic for the period of 2014–2018 is to assess
the impact of a negative equity on the performance of the examined businesses. The
quantitative research is carried out on a sample of businesses established in the Slovak
Republic, whose financial statements in 2014–2018 are published in the register of financial
statements, specifically in 2014 there were 181,153 businesses, in 2015 184,114 businesses
analyzed, in 2016 we analyzed 191,240 businesses, in 2017 there were 201,075 businesses
and in 2018 the most businesses were analyzed, namely 211,824. Businesses in bankruptcy
or restructuring proceedings were excluded from the research sample, as they are already
in the phase of closure and therefore it does not make sense to determine their future
performance through historical data. At the same time, businesses for which reporting
discrepancies were identified in the published financial statements were excluded and
therefore are not a relevant basis for the analysis performed.

Among the data sources that are relevant for the research, we mainly include the
financial statements of the examined businesses for the period of 2014–2018, which are
published on the website of the register of financial statements maintained by the Ministry
of Finance of the Slovak Republic [54], which is also publicly available to external users.
An additional source of information is Finstat [55], which on a commercial basis regularly
synchronizes information on businesses and data published in the register of financial
statements, while in addition to the financial statements it provides more extensive and
detailed structured information in tabular output formats.

From the information published in the financial statements of the examined businesses,
we assessed the structure of equity of businesses for the period of 2014–2018. The basic
descriptive statistics of the examined sample of businesses according to the amount of
equity (E) and profit or loss after tax (P/L) in ′000 € are in Table 1.
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Table 1. Descriptive statistics of a sample of businesses according to the amount of equity (E) and
profit or loss after tax (P/L) in ′000 €.

2014 2015 2016 2017 2018 For the Whole
Period

Max. E 6,720,921 5,781,958 4,550,000 5,041,000 5,613,000 6,720,921

Min. E −353,242 −353,244 −353,245 −112,368 −92,106 −353,245

Median E 7 8 10 11 11 9

Average E 451 456 420 422 417 432,452

Max. P/L 813,397 664,000 462,989 645,000 119,884 813,397

Min. P/L −128,355 −44,885 −142,705 −88,044 −149,778 −149,778

Median P/L 0.367 0.967 1 1 0.735 0.863

Average P/L 33 42 36 38 20 33

For research, we divided the businesses into three groups, i.e., businesses with a posi-
tive equity, negative equity and zero equity. Subsequently, we evaluated the performance
of businesses reporting the negative equity in the period under review through bankruptcy
and creditworthiness models, specifically the Altman’s Z-score and the IN05 index. Based
on the resulting values of these indicators, we have divided businesses into prosperous,
non-prosperous and those for which we cannot determine with certainty whether they are
prosperous or not. Using Pearson’s correlation coefficient, we identify the relationship be-
tween the negative equity and the performance of the examined businesses. Subsequently,
we compare selected models for evaluating the financial performance of businesses, while
pointing out their strengths and weaknesses.

Model and Data

There are several models used to evaluate the business performance, two of which
are relevant for research purposes, namely the Altman Z-score also known as the Alt-
man financial health index and the IN05 index. Through Altman’s Z-score, based on
discriminatory analysis, Professor Altman sought to find indicators that are best able to
distinguish between prosperous and non-prosperous businesses [56]. To determine the
ratios that most faithfully characterize the financial and economic situation of businesses
and especially for its future development, Professor Altman used a statistical method –
multiple discriminatory analysis consisting in finding the linear combination of indicators
that best distinguishes a group of businesses into bankrupt and prosperous [57]. The
calculation of the Altman Z-score (Z) is based on a formula in which it is necessary to
determine the value of five unknown variables [58], from x1 to x5, according to formula
1, which can be modified using these variables (2). The variable x1 can be considered as
a certain modification of liquidity ratios. The problem item is current assets, respectively
their structure. If working capital is made up of unproductive and unsaleable assets, this
can jeopardize the businesses profitability and solvency. The variable x2 expresses the rate
of return on assets, regardless of the resources of financing. The variable x3 representing the
return on assets includes in the numerator the accounting profit, i.e., the profit before taxes
and interest increased by interest expense reducing the accounting profit, through which
it is possible to distinguish between different taxed and indebted businesses. Variable x4
assesses the indebtedness, with the numerator of this variable originally including the
market value of equity, which was later replaced by Professor Altman for the book value of
equity. The last variable x5 expresses how the business values the invested funds.

Z = 0.717 ∗ NWC
TA

+ 0.847 ∗ ROA + 3.107 ∗ EBIT
TA

+ 0.42 ∗ BVE
FC

+ 0.998 ∗ S
TA

(1)

Explanations for a specific modification of the formula:
x1—the ratio of net working capital (NWC) and total assets (TA),
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x2—return on net assets (ROA),
x3—the ratio of earnings before interest and taxes (EBIT) and total assets (TA),
x4—the ratio of book value of equity (BVE) and foreign capital (FC),
x5—ratio of sales (S) and total assets (TA).
Modified formula using variables:

Z = 0.717x1 + 0.847x2 + 3.107x3 + 0.42x4 + 0.998x5 (2)

Based on the resulting value of the Altman Z-score, it is assessed whether the financial
situation of the analyzed businesses is satisfactory, i.e., businesses are in the prosperity zone,
or whether businesses have significant financial problems, i.e., they are in the bankruptcy
zone, or businesses are in the gray zone, when it is not possible to clearly determine
whether the business is prospering or not [59] (Figure 1).
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Figure 1. The resulting values of the Altman Z-score.

Index IN05 is the most famous Czech index created by the Mr. and Mrs. Neumaier,
which allows the evaluator to express a comprehensive conclusion about the business
performance. Although the IN05 index was created for the conditions of businesses
established in the Czech Republic, it can be applied to businesses established in the Slovak
Republic, as the items in the reports are similar in the Czech and Slovak Republics, which
means that all information needed to the calculation of the IN05 index can be found
in the balance sheets and statements of businesses also in the conditions of the Slovak
Republic [60]. The following items (3) are used in the calculation of the IN05 index [61]:
total assets (TA), foreign capital (FC) profit before interest and taxes (EBIT), interest expense
(IE), total revenues (TR), current total assets (CTA) and current liabilities (CL), which can
also be modified using variables y1 to y5 (4).

IN05 = 0.13 ∗ TA
FC

+ 0.04 ∗ EBIT
IE

+ 3.97 ∗ EBIT
TA

+ 0.21 ∗ TR
TA

+ 0.09 ∗ CTA
CL

(3)

Explanations for a specific modification of the formula:
y1—ratio of total assets (TA) and foreign capital (FC),
y2—ratio of earnings before interest and taxes (EBIT) and interest expense (IE),
y3—ratio of earnings before interest and taxes (EBIT) and total assets (TA),
y4—ratio of total revenues (TR) and total assets (TA),
y5—ratio of current total assets (CTA) and current liabilities (CL).
Modified formula using variables:

IN05 = 0.13y1 + 0.04y2 + 3.97y3 + 0.21y4 + 0.09y5 (4)

As with the Altman Z-score, the IN05 index also assesses, on the basis of the resulting
value, whether businesses create value, i.e., are creditworthy, or whether they are bankrupt
or are in the gray zone [60] (Figure 2).
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Figure 2. The resulting values of the IN05 index.

We apply both models on the same database of businesses in Slovakia with aim
to compare the results of the classification of businesses into three zones describing the
stability of businesses. Using Pearson’s correlation coefficient, we subsequently identified
the interdependence between negative equity and the financial performance of businesses
based on the calculation of the Altman Z score and the IN05 Index. Pearson’s correlation
coefficient is currently considered to be the most important and most used correlation
coefficient, the calculation of which is realized from n pair values (xi, yi), while the sampling
of Pearson’s correlation coefficient r(X, Y) is considered to be an estimate of its theoretical
value [62] (5), which can take different values from the interval <−1;1> [63] explained in
Table 2.

r(XY) =
s(X, Y)

s(X), s(Y)
(5)

Table 2. Characteristics of Pearson correlation coefficient values.

The Value of the Correlation Coefficient Interpretation

0.90–1.00 (−1.00 to −0.90) very high correlation

0.70–0.90 (−0.90 to −0.70) high correlation

0.50–0.70 (−0.70 to −0.90) medium correlation

0.30–0.50 (−0.50 to −0.30) low correlation

0.00–0.30 (−0.30 to 0.00) very low or no correlation

If the values of the correlation coefficient are higher than zero, we speak of a positive
correlation, in the opposite situation, when the correlation coefficient acquires values lower
than zero, we speak of a negative correlation. The absolute values of the Pearson correlation
coefficient express the strength of the correlation of the investigated variables and the signs
express the character of the correlation, i.e., whether it is a direct or indirect dependence
between the variables.

4. Results

The equity structure of businesses established in the Slovak Republic was different
in the period of 2014–2018, with a positive equity prevailing over the entire period under
review, which averages 68% of businesses, which corresponds to an average of 131,805
businesses. On average, 29% of businesses have a negative equity, which corresponds to
an average of 56,742. The remaining businesses (on average 3%) show zero equity, namely
an average of 5335 businesses. Based on the analysis, it can be assessed that with each
passing year there is an increase in the number of businesses with a positive equity and a
decrease in businesses with a negative equity. It follows from the above that in 2018 the
least businesses had a negative equity (Figure 3). Of the examined businesses for the whole
monitored period, the profit shows an average of 57% (110,512 businesses), the loss shows
an average of 38% (73,675 businesses and the rest of the businesses, on average 5% (9694)
shows an economic result equal to zero. It follows from the above that during the period
considered more businesses with a positive equity predominate over profitable businesses
(Figure 3).
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Figure 3. The structure of the examined sample of businesses according to the value of equity and profit or loss after tax in
the monitored period.

We further performed a deeper analysis on a group of businesses with a negative
equity. The average value of a negative equity fluctuated during the monitored periods,
while in 2014–2017 its value decreased and since 2018 it increased by €2305. The amount
of an average negative equity is partly influenced by the amount of average profit or
loss after tax, which had the character of a loss during the period under review with an
average amount of €−28,292. However, the amount of the loss was not very significant, as
it averaged 20% of a negative equity (Figure 4).
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Figure 4. Development of the average amount of a negative equity and profit or loss after tax.

4.1. Analysis of Equity and Performance of Businesses According to Altman’s Z-Score

The results of the Altman Z-score showed that from the examined businesses, which
had a negative equity between 2014 and 2018, on average 69% (39,182 businesses) are in
bankruptcy, i.e., these businesses have significant financial problems. On average, 18% of
businesses with a negative equity in the period under review are in the prosperity zone.
This percentage corresponds to an average of 10,066 businesses. On average, 13% (7494
businesses) are in the gray zone, which means that it is not clear whether they have a
satisfactory financial situation or are facing significant financial problems. In 2018, most
businesses are in the bankruptcy zone, namely 70.73% (7150 businesses) (Figure 5).
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Figure 5. Financial performance of businesses with negative equity based on Altman’s Z-score.

Given that the evaluation of the development of financial performance by means of
the Altman Z-score was carried out on businesses with a negative equity, it is necessary
to examine the development of individual variables used to calculate the Altman Z-score.
The average value of the variable x1, which is the ratio of net working capital to total assets,
acquired negative values during the whole monitored period, but did not have a significant
impact on business performance, due to its negative nature and lowest absolute value in
the whole examined period (Figure 6). The variable x2 represents the ratio of accounting
profit to total assets, often referred to as the return on assets. Businesses that generated
negative equity in previous accounting periods and made a profit during the period under
review, thereby which their negative equity decreases in absolute terms, may still report a
negative equity in the period under review, which is the case for variable x2. It follows from
the above that given that the average value of the variable x2 is positive in the monitored
periods, the financial situation in the businesses concerned is improving. The situation is
similar for variable x3, which is the ratio of profit before interest and taxes to total assets,
and at the same time variable x5, which is the ratio of sales and total assets. The average
value of the variable x4 representing the ratio of equity to foreign capital is negative in
the monitored periods, given that the subject of the analysis were businesses reporting
the negative equity. This fact did not have an absolute impact on the performance of the
examined businesses, as in the case of the Altman Z-score, in addition to equity, other items
and coefficients expressing the weight of the relevant indicators x1 to x5 are taken into
formula (Figure 6).
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Figure 6. Average values of Altman Z-score variables.
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Based on Pearson’s correlation analysis of businesses in individual groups of busi-
nesses classified according to the Altman Z score in the bankruptcy, gray and prosperity
zones, we found the following dependencies. Businesses that showed negative equity in
the period under review can be found to have a high positive correlation between negative
equity and the bankruptcy zone. The value of the Pearson correlation coefficient between
the stated items corresponded to 0.88, which shows a high positive correlation. It follows
that if businesses are in a bankruptcy zone, negative equity may adversely affect their
existence, as there is a threat of a lack of own resources to meet their liabilities. The value of
the Pearson correlation coefficient in the case of negative equity and the gray zone is equal
to −0.70, which is the threshold value between medium and high negative correlation. As
the value of the businesses’ negative equity in the gray zone decreases, the value of the
Altman Z-score increases linearly, which means an improvement in the business financial
situation. From the above, it can be said that in businesses located in the gray zone, higher
negative equity may also negatively affect their operation. Although it is uncertain in the
gray area whether businesses are prosperous or not, if they show a negative equity in the
long time and its value increases, may threaten to enter the bankruptcy phase sooner. There
is minimal dependence between the negative equity and the prosperity zone, from which
it can be concluded that the negative equity will not significantly affect prosperous busi-
nesses. The value of the Pearson correlation coefficient between the mentioned elements
corresponded to 0.08. The results are also confirmed by the graphical dependence, where
an almost linear course of the negative equity and the bankruptcy zone and at the same
time a different course of the prosperity zone and the gray zone can be seen (Figure 7).
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Figure 7. The relationship between a negative equity and a performance examined according to Altman’s Z-score.

4.2. Analysis of Equity and Performance of Businesses According to the IN05 Index

Based on the IN05 index, it can be stated that on average 66% of businesses in the
Slovak Republic reporting a negative equity in the period of 2014–2018 face significant
financial problems, i.e., they are in a bankruptcy zone. This percentage corresponds to an
average of 37,464 businesses. On average, 19% (10,847 businesses) are in the prosperity
zone, so it can be stated that these businesses form a certain value in the monitored period.
For the remaining businesses, which average 15% (8432 businesses), we cannot determine
with certainty whether they are prosperous or not, as they are in the gray zone. The number
of businesses in the bankruptcy zone decreased every year, while in 2018 their number
increased by less than 1% compared to 2017 (Figure 8).
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Figure 8. Financial performance of businesses with a negative equity based on IN05 index.

As with the Altman Z-score, the IN05 index also needs to examine the individual
variables used to calculate it, as the analysis of financial performance was examined only
in the case of businesses with a negative equity in the period under review. Based on the
variable y1, we analyze the ratio of total assets to foreign resources, respectively how many
units of assets represent one unit of liabilities. The average value of this variable during the
monitored periods ranges from 0 to 1. The variable y2 represents the ratio of profit before
taxes and interest expense, which is known as interest coverage. This indicator indicates
how many times the total profit will cover interest payments, and the higher the value of
the indicator, the higher its ability to pay the costs related to the use of a foreign capital.
The average values of the mentioned indicator in the case of the analyzed businesses for
the whole monitored period were negative, which means that analyzed businesses are not
able to cover the costs associated with the foreign capital. The variable y3 in the case of the
index IN05 is identical to the variable x3 in the Altman Z-score and represents the ratio
of earnings before interest and taxes to total assets. As it is the same variable, its values
are the same in both used models of financial performance and acquire positive values
during the monitored periods. The penultimate variable y4 represents the ratio of total
income to total assets and expresses how many units of income one unit of assets makes
up. The turnover of assets depends mainly on the sector in which the business operates,
for example, if we compare the industries and sectors in which services predominate, in
the case of the industry businesses with a large asset base have, as a result services where
it is not necessary to dispose of a high proportion of assets [37]. Although the examined
businesses operate in various sectors, in the monitored periods the indicator of the ratio of
total revenues and total assets acquired positive values. The last variable y5 is the ratio of
total current assets to current liabilities, which expresses how many units of current assets
make up one unit of current liabilities. The average values of this variable acquired positive
numbers during the monitored periods (Figure 9). Although the variables y1, y3, y4 and y5
acquired positive values, the average value of the variable y2 significantly exceeded them,
so if we analyzed the index IN05 only through the average values of individual variables,
the examined businesses with negative equity would be in bankruptcy zone or in the gray
zone. In the case of the analysis of individual variables from index IN05 separately for each
business, a situation arises where businesses with a negative equity create value or are in
the zone of prosperity.
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Figure 9. Average values of IN05 index.

Pearson’s correlation analysis carried out between the negative equity and the business
performance calculated according the IN05 index showed a low correlation between the
negative equity and the prosperity zone, as well as the negative equity and the bankruptcy
zone. In both cases, the value of the Pearson correlation coefficient ranged from 0.30 to 0.50,
specifically in the case of the negative equity and prosperity zone, the Pearson correlation
coefficient reached 0.47, and in the case of the negative equity and bankruptcy zone, its
value was 0.40. Based on the above results, it can be stated that in the case of analyzing the
financial performance of business according to the IN05 index, a negative equity will not
have an impact on either prosperous business or those leading to bankruptcy. The fact that
the IN05 index does not use the value of equity as in the case of the Altman Z-score also
contributes to this statement. In the case of the analysis of the negative equity and the gray
zone, the value of the Pearson correlation coefficient was equal to 0.08, which means a very
low correlation, and thus the negative equity has no effect on business located in the gray
zone (Figure 10).
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Figure 10. The relationship between the negative equity and the performance examined according to IN05 index.

4.3. Comparison of Altman Z-Score and IN05 Index

Based on both selected models of evaluating the financial performance of businesses,
it can be stated that businesses with a negative equity are in all three zones of performance
evaluation, with most of them in the zone of bankruptcy. While in the case of the Altman
Z-score, on average 69% of businesses are in the bankruptcy zone, in the case of the IN05
index, on average 66% of businesses are in the bankruptcy zone. Based on the results of
the Altman Z-score, an average of 18% of businesses are in the prosperity zone, which
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is 1% less than in the case of the IN05 index, where an average of 19% of businesses are
prosperous. The results are also similar for the gray zone, with the Altman Z-score being on
average 13% of businesses in the gray zone and the IN05 index averaging 15% of businesses.
The results differ in the case of a separate comparison of years, for example in the case of
2018, when the bankruptcy zone in the case of Alt-man’s Z-score is the largest number of
businesses, namely 70.73%, while in the case of IN05 index 65.09% are bankrupt in 2018.
(Figure 11).
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Figure 11. Comparison of financial performance results calculated using Altman’s Z-score and IN05 index.

From the point of view of determining the dependence based on the calculation of the
Pearson correlation coefficient for individual models, an important aspect is the use of the
equity value indicator in Altman’s Z-score and IN 05. In IN05 calculation, equity is not
included and therefore the dependence of this indicator on the value of the negative equity
in any zone (prosperity, gray, bankruptcy) is not confirmed. In the Altman Z-score, the
determination of the dependence of the value of the negative equity was relevant, because
a strong direct dependence (correlation coefficient 0.88) in the bankruptcy zone, a weaker
indirect dependence in the gray zone (correlation coefficient -0.7) and almost no negative
visibility in the prosperity zone.

5. Discussion

The prediction of bankruptcy or the prediction of financial distress has been a much-
discussed topic in various countries around the world for several decades [64,65] and at
the same time it is an essential and widely studied topic [66,67], which is receiving special
attention [68]. Due to the instability of the economic environment, costs increase, and
certain problems arise both for businesses and other parties, which are dependent either
directly or indirectly on the activities or the very existence of these businesses, so it is
for these stakeholders (business owners, potential investors, management, employees,
creditors, government and others) important to monitor whether business is at risk of
bankruptcy or not [69].

In the comparison of both models, it can be said that they belong to the most well-
known bankruptcy and creditworthiness models used in assessing the financial situation
of businesses. Altman’s Z-score is based on a comparison and analysis of financial data of
bankrupt and non-bankrupt businesses. Altman’s Z-score represents an opportunity to
evaluate the overall financial health of the business through a single number, the so-called
Z-score. The advantages of the Altman Z-score include easy applicability and the success
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of bankruptcy prediction about two years before it took place [70]. The main disadvantage
is its focus on industrial businesses. Nevertheless, its accuracy is sufficient [71].

The advantages of the IN05 index include a simple calculation, as the algorithms of
the financial indicators represented in this model are transparent. At the same time, the
model works with publicly available financial data for the business in the conditions of
Slovakia, as well as the Czech Republic, the model can be used for businesses tradable
and non-tradable on the capital market. The advantage of the IN05 index is also the
unambiguity of the results, and therefore it is suitable for use as a supplement to other
indicators [72]. It is also appropriate to use this model as part of various economic analyzes
of the business situation, as it removes subjectivity in the selection of indicators and their
significance. It is important to mention that using the IN05 index it is possible to assess
business performance from two perspectives, namely from the creditor’s point of view
such as the threat of bankruptcy and from the point of view of ownership, including value
creation. The disadvantage is that it combines the state of the business into one number,
which prevents the identification of the area in which the business has problems, thus
making it impossible to identify options for eliminating these problems. Although the
IN05 index has excellent significance, it should be borne in mind that it is only a rough
guide to estimate the overall performance of the business, but the IN05 index alone does
not provide a detailed view of how this performance has been achieved [73].

The results of the analysis carried out on businesses established in Slovakia during
2014–2018 using two models for measuring financial performance show that in the case of
Altman’s Z-score, negative equity has a negative impact on businesses in the bankruptcy
zone. Conversely, in the case of the IN05 index, where a low correlation between the
negative equity and the zone of prosperity or bankruptcy has been identified, the negative
equity will not have a negative impact on businesses located in these zones. Although we
analyzed the financial performance only in businesses with a negative equity in the moni-
tored periods, the results showed that these businesses include not only non-prosperous
businesses and those for which we cannot determine with certainty whether they are pros-
perous or not, but also prosperous businesses. This is mainly because that several variables
are used in the selected indicators for measuring financial performance. Altman’s Z-score
uses, among other things, the book value of equity, while in the index IN05 we do not find
a single variable that deals with equity. For this reason, it would be appropriate to replace
one of the variables in index IN05, for example the variable y2 having the least weight,
representing the ratio of profit before tax and interest, and to replace interest expenses with
a variable showing changes in equity items due to distribution of profit or arrangement of
loss of the previous accounting period [37], which will be the subject of further research.
At the same time, the subject of the research will be a detailed analysis of the items needed
to calculate the variables in both models as well as detailed equity items and their impact
on business performance.

6. Conclusions

Equity is one of the business own resources available for a long time. From an
accounting point of view, equity is the difference between assets and liabilities. The most
important component of equity is the share capital, which is the sum of cash and non-cash
contributions of all shareholders to the company. The share capital in the Slovak Republic
must be created by limited liability companies in the amount of at least €5000, joint-stock
companies in the minimum amount of €25,000 and simple companies for shares in the
amount of at least €1. The share capital of the cooperative consists of a total of membership
fees and its amount is at least €1250. The limited partnership does not directly follow from
the Commercial Code the obligation to create share capital, but it sets a minimum amount
of the limited partnership’s contribution in the amount of €250 [30]. In addition to the
share capital, the equity of business accounting entities consists of capital funds, valuation
differences, funds created from profit, profit or loss for previous years and profit or loss for
the accounting period after tax. If the equity reaches a negative value, it means that the



Information 2021, 12, 85 15 of 18

amount of liabilities exceeds the amount of assets, or that the businesses assets are financed
mainly through external resources representing liabilities. At present, a negative equity is
a common phenomenon encountered by many businesses.

The aim of the article was to assess the impact of a negative equity on the performance
of businesses established in the Slovak Republic for the period of 2014–2018 via two models
of the financial performance evaluation, namely the Altman Z-score and the IN05 index.
The subject of the research was all businesses operating during 2014–2018 in Slovakia,
from which we excluded businesses in bankruptcy or restructuring proceedings as well
as businesses for which we identified inconsistencies in reporting. Based on descriptive
business statistics, we identified the maximum, minimum, average value and median of
equity and profit after tax. The analysis shows that throughout the period under review,
on average 68% (131,805) of businesses have positive equity, an average of 29% (56,742)
of businesses have negative equity and an average of 3% (5335) of businesses have zero
equity. Throughout the period under review, an average of 57% (110,512) of businesses
reported a profit, an average of 38% (73,765) of businesses reported a loss and an average
of 5% (9694) of businesses reported a zero profit.

The results of the Altman Z-score showed that in the monitored period, on average,
69% of (39,182) businesses with the negative equity are in bankruptcy, which means that
these businesses have significant financial problems. At the same time, it can be stated that
on average 18% (10,066) of businesses with the negative equity are in the zone of prosperity,
and thus, despite showing negative equity, they are prosperous. The remaining businesses,
on average 13% (7494), are in the gray area, so we cannot say with certainty whether they
are prosperous or not. Similar results were shown by the second model, the IN05 index,
where on average 66% (37,464) of businesses face significant financial problems, on average
19% (10,847) of businesses are in the prosperity zone and for the remaining businesses,
on average 15% (8432) we cannot determine whether they are prosperous or heading for
bankruptcy, as they are in the gray zone.

Based on Pearson’s correlation analysis, it can be stated that in the case of assessing
the financial performance of businesses according to the Altman Z-score, there is a high
positive correlation between negative equity and the bankruptcy zone (0.88), i.e., negative
equity has a significant impact on the performance of businesses in the bankruptcy zone
and at the same time on their existence. A Pearson correlation coefficient of -0.70 was
identified between the negative equity and the gray zone, which is the cut-off value for
the medium and high negative correlations. It follows that, even in the case of businesses
located in the gray zone, the negative equity may adversely affect their performance, while
as the absolute value of the negative equity increases, the businesses performance decreases.
On the contrary, as the absolute value of equity decreases, the performance of businesses
increases. There is a low correlation between the negative equity and the prosperity zone
(0.08), so the negative equity will not affect the performance of businesses in this zone.
In the case of the performance evaluation according to the IN05 index, a low correlation
can be identified between the negative equity and the prosperity zone (0.47), as well as
between the negative equity and the bankruptcy zone (0.40). It follows from the above
that the negative equity will not have a significant impact on prosperous and bankrupt
businesses, which may be because that the IN05 index does not use the value of the equity,
as in the case of the Altman Z-score. There is a very low correlation between the negative
equity and the gray zone (0.08), so the negative equity will not affect businesses in the
gray zone.

The models used in the analysis are among the most used in assessing the financial
situation of the business and can be applied to conditions in the Slovak Republic and
the Czech Republic. It is appropriate that both models be used in conjunction with other
indicators to assess the financial situation of the business which responsibly determines
the current situation and position of the business and to identify areas where the business
has problems causing its poor financial health, and at the same time propose measures to
address and eliminate these problems [60].
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Based on the results of the analysis, it can be said that the examined businesses, which
show negative equity during the monitored period 2014–2018, according to Altman’s
Z-score and IN05 index are in all three zones, i.e., in the zone of prosperity, bankruptcy,
but also in the gray zone, while most businesses are in the zone of bankruptcy, specifically
when using the Altman Z-score it is on average 69% (39,182) of businesses and in the index
IN05 it is on average 66% (37,464) of businesses. Although these businesses with negative
equity are in bankruptcy, they do not have to automatically terminate their activities. On
the contrary, they should look for ways to improve their financial situation. The best
solution for these businesses is to increase their equity by making a profit in the following
accounting periods, when businesses can quickly reach the zone of prosperity, which we
confirmed in the research. The same should be done for businesses with negative equity
located according to the Altman Z-score and the IN05 index in the gray zone, namely an
average of 13% (7494) of businesses according to the Altman Z-score and an average of
15% (8432) of businesses according to the IN05 index. Given that we cannot determine
with certainty whether these businesses are prosperous or not, their object should be to
strive for prosperity, which means that they should seek to increase their equity, with the
best solution being as in the case of businesses in the bankruptcy zone, making a profit in
subsequent accounting periods. Making a profit is the most important goal of all business
accounting entities. Another way to improve the financial situation and bridge the period
of crisis caused by external factors, such as the mortgage crisis, global pandemic situation
or natural resource crisis, can be the use of innovative performance.
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23. Petera, P.; Wagner, J.; Boučková, M. An Empirical Investigation Into CSR Reporting by the Largest Companies with their Seat in

the Czech Republic. In Proceedings of the 22nd Interdisciplinary Information Management Talks, Poděbrady, Czech Republic,
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