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Abstract:

This study explores the use of Altman's Z-Score index as a tool for detecting possible cases of
financial results manipulation among business entities in the Republic of Serbia. In recent years,
concerns regarding the integrity of financial reporting have intensified, requiring robust methods
for identifying irregularities and safeguarding investor interests. Drawing upon a research sample
consisting of 56 year observations of business entities, observed in 2018 and 2019 reporting periods,
this study employs quantitative analysis techniques to evaluate the financial health and stability
of sampled companies. By calculating Z-scores and matching results with issued auditor opinion
type, deviations from expected values, potential anomalies indicative of manipulation are identified
and scrutinized. Results show that calculated score matches audits opinion type in app. 71.35% of
cases. The results of this study enrich the existing body of knowledge on financial fraud detection
and corporate governance by showcasing the effectiveness of Altman's Z-Score index in the context
of Serbian corporations.
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1. INTRODUCTION

The subject of research in this paper is the Z-score which is used by default for
estimating the probability of opening bankruptcy proceedings in certain business
entity. To this day, this indicator is considered very reliable and valid in revealing
the financial difficulties of companies and up to 3 years unmatched. All evidence
supported by global market research gives credibility to this index. Today, more
than ever, corporate fraud is a public threat to the financial system, as well as to
validity and the credibility of the financial reports made available to the public.
Therefore, authors try to find the best model to detect financial results manage-
ment and some of them used Altman Z-score for those purposes. Research by
Spathis (2002) utilized Z-Scores alongside other methods on data from seventy-six
companies, demonstrating the capability of Z-Scores to identify fraudulent financial
statements (FFS). The same researcher showed that Z-Scores attained an accuracy
rate of over eighty-four percent in categorizing the entire sample, with their overall
indicators being associated with FFS in the chosen companies (Mehta & Bhavani,
2017). Conversely, the Beneish model failed to identify any instances of fraud,
while the Altman Z-Score suggested potential issues in the company's financial
statements. Although the Beneish model is widely used for predicting fraudulent
financial statements, the findings of this study did not confirm its effectiveness
(Bhavani & Amponsah, 2017). Numerous previous experiments have tested the
effectiveness of this model, including studies by Loebbecke (Summers & Sweeney,
1998). The findings of these studies affirm the dependability of this model in detecting
financial deficiencies, which are considered key drivers of fraudulent behavior
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(Saleh et al., 2021). Building on the previous points, the
research question can be articulated as follows: “Is Altman’s Z
score appropriate to use in detecting financial result man-
agement against financial reporting legislation on Serbian
public companies?” Paper will be structured as follows.
Firstly, existing literature from the field will be analyzed,
which will be followed by research methodology. Finally,
research results will be presented before final conclusions
and recommendations for future work.

2. LITERATURE REVIEW

There are a lot of examples in literature where Altman
Z-score was used along with the M-score for detecting
financial results manipulation to a greater or less success.
In addition to the most known example, the Toshiba
Corporation, which can be taken as dominant because
the Z-score showed an advantage over the M-score, there
are other research papers that show similar results (Spathis,
2002; Dalnial et al., 2014; Ujal, 2012). Several authors used
the synergy of M-score in combination with Z-score
because Z score is very effective but in combination with
other benchmarks as well as audit reports (Kukrejaet al.,
2020).

The main purpose of Beneish M-score is to discover
financial fraud. The main issue with this index is that it
can’t be used in all countries, because each country has
different financial reporting system. Investors gravitate
towards markets they are acquainted with and have higher
trust in nations that have embraced and applied interna-
tional standards for financial reporting. Consequently, it
is the shared interest of all nations to actively engage in
the harmonization process of international financial
reporting standards to facilitate the growth and enhance
the competitiveness of their companies in the global market
(Cehaet al., 2023). For this reason, other scores are used
more often. The Z-score provides a valuable tool for iden-
tifying various financial issues within a company. According
to Jolly and Chandani (2020), it can be used to detect
accumulated losses. Kukreja, Mohan Gupta, Sarea, and
Kumaraswamy (2020) suggest that the Z-score can reveal
instances where a fictitious financial year may have been
added to artificially enhance financial results and obscure
potential bankruptcy risks. Additionally, the Z-score can
identify potential financial manipulations and provide
a broad assessment of a company's financial well-being
(Mohammad et al., 2021). By analyzing various financial
ratios, the Z-score can uncover hidden losses that may
have accumulated over time, suggesting potential financial
instability. It can also uncover fraudulent practices, such
as fabricating financial years to enhance the appearance
of a company's financial results. This capability to detect
manipulative practices underscores the Z-score's significance
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in financial analysis. Additionally, the Z-score provides a
holistic assessment of a company's financial health, enabling
stakeholders to make well-informed decisions based on its
true financial standing (Jolly & Chandani, 2020; Kukreja
et al., 2020).

As credibility of Z-score index, we add some research
that showed good results on the account of bankruptcy
prediction. We used the example of research conducted in
the Balkans, specifically focusing on Croatia. Namely, with
business entities that opened bankruptcy proceedings,
success rate predictions for one year before are 73.08%
and 84.62% which were tested for upper and lower limits.
Results for two years before the declaration of bankruptcy
suggest model success rates of 71.15% and 86.54% when
testing the upper and lower limits, while performance
results for the third year on the same occasion testing the
upper limit of 71.15%, and somewhat weaker in compared
to the second year when testing the bottom limits 78.85%.
According to research conducted from 2007 to 2016 on
26 companies, the authors claim that the probability of
bankruptcy in the following sectors is as follows (Baresa
etal., 2019):

o Agriculture, forestry and fishing — 2 companies - 7.7%;

 Production of food products, beverages and tobacco
products — 3 companies — 11.5%;

« Production of textiles, clothing, leather and related
products — 2 companies — 7.7%;

o Production of chemicals and chemical products - 3
companies — 11.5%;

o Manufacturing bricks, tiles, and other clay-based
baked products for construction - 1 company - 3.8%;

o Manufacturing of primary metals and fabrication
of metal products, excluding machinery and equip-
ment - 1 company — 3.8%;

« Production of transport equipment - 1 company
- 3.8%;

« Other sectors of manufacturing, repair, and instal-
lation of machinery and equipment - 1 company
- 3.8%;

«  Water supply; waste water removal, waste management
- 1 company - 3.8%;

» Construction - 2 companies - 7.7%;

o Wholesale and retail trade, including maintenance
and repair of motor vehicles and motorcycles - 2
companies — 7.7%;

 Transportation and storage - 3 companies — 11.5%;

o Activities of providing accommodation and pre-
paring and serving food - 3 companies - 11.5%;

o Legal, accounting, management, architectural
activities and engineering and technical examination
and analysis - 1 company - 3.8%.



No matter how much some research may attempt to
minimize the impact of the Covid-19 pandemic, the In-
ternational Journal highlighted research that shows sig-
nificant advantages of this index in predicting bankruptcy
according to the obstacles provided by the pandemic
in that time. In 2019, with a Z-Score of 1.82, the company
exhibited relatively sound financial health and a low risk
of bankruptcy. However, by 2020 and 2021, there was a
significant drop in the Z-Score values to -7.62 and -7.46,
indicating highly unstable financial conditions and a sub-
stantial risk of bankruptcy. This drastic decline in the Z-
Score values over the past two years underscores severe
issues in the company's financial framework, primarily
stemming from reduced sales due to the impact of COVID-19
(Miyandini et al., 2023).

In 2019, the company boasted a Z-Score of 1.82, indicat-
ing a low risk of bankruptcy. However, by 2020 and 2021,
the Z-Score values plummeted to -7.62 and -7.46, respec-
tively, revealing highly unstable financial conditions and a
significant risk of bankruptcy. This drastic drop in Z-Score
values over the past two years highlights severe finan-
cial challenges within the company, largely attributed to
reduced sales stemming from the impact of COVID-19
(Miyandini et al., 2023).

Tung and Phung (2019) in their research, conceptual-
ize bankruptcy as a financial status rather than a specific
event, implying that a thorough comprehension of bank-
ruptcy risk allows companies to implement suitable man-
agement strategies to enhance their financial stability.

We agree with this viewpoint and emphasize the
importance for managers, investors, and stakeholders to
assess and forecast financial instability. This facilitates the
identification of businesses facing probable risks, enabling
the prompt development of effective management strategies
(Tung & Phung, 2019).

3. RESEARCH METHODOLOGY

Based on the specified research query, a study sample
was assembled comprising financial documentation and
audit records from chosen corporate entities. Financial
statements were needed in order to calculate Altman Z-
score, while audit reports were needed in order to clas-
sify business entities in two groups. The initial group
comprised corporate entities which had disclosures in
audit reports that claimed that financial result has been
managed due to certain events or occurrences, while the
second one did not have disclosures of such kind. Audit
and financial reports of the selected entities were sourced
from the official website of the Serbian Business Registers
Agency -SBRA. The table consists of 56 business entities
and they were chosen by chance. Z-score indices were
calculated from the selected sample, I used the formula
for non-listed companies:
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Z=0717xX1+0,847xX2+3,107x X3+ 0,420 x X4+ 0,998 x X5 (1)
X1 = Working capital / Total assets
X2 = Retained Earnings / Total assets
X3 = Earnings before interest and taxes / Total assets
X4 = Book value of equity / Book value of total liabilities
X5 = Sales / Total assets
Z = Overall Index

4. RESEARCH RESULTS

By comparing the companies whose auditor's opinion
showed that they had managed financial results, it can be
concluded that out of possible 24 companies, the scores
for 7 of them did not indicate manipulation and thus did
not coincide with the auditor's opinion, and in this way,
we arrive at a percentage of 29.17% accuracy.

The chart pie shows the total number of companies to
which audit reports gave adverse opinion, with the Altman
index still recognizing them as companies with a clean
result, i.e., companies that did not manipulate.

While, if we look at the other 32 companies with
unmodified opinion, the program declared 9 as manipulated
reports. The reason for the poorer precision for unmodified
opinions is that we used a harsher benchmark for drawing
the limits of manipulation, and for this reason, reports
that potentially fall into the gray zone, in this way, come
into the zone of manipulation. In this way, we arrive at a
percentage of 28.125%.

The chart pie shows the total number of companies to
which the audit reports gave unmodified opinion, with
Altman's index still recognizing them as companies with
adverse result, that is, companies that carried out manipu-
lation.

Considering that both percentages are close to 30%,
we calculated the average value of these two percentages
and came to the result of 28.65%, meaning that Altman
Z-score classified sampled companies with the remaining
- app. 71.35% precision. Also, by listing audit reports, we
concluded that overestimated results indicate manipula-
tion. We have constantly seen this in theory with an
emphasis on management error where they very often try
to increase profits (and it can often be observed in the
same way) in order to present the company to investors
as attractive and successful as possible.

It is important to emphasize that International
Accounting Standards do not include quantitative finan-
cial indicators, making them less relevant for detecting
manipulations using the Altman index. Consequently, a
synergy of qualitative and quantitative methods can yield
a more effective solution. Considering a selected sample
of 24 companies with adverse audit opinion, we came to
further assertions:
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Figure 1. Reports with adverse audit opinion.

M Adverse audit opinion and positive Altman index

Adverse audit opinion and negative Altman index

71%

Figure 2. Reports with adverse audit opinion.

M Unmodified audit opinion and positive Altman index

Unmodified audit opinion and negative Altman index

« Auditor expressed doubt that the client is capable
of continuing operations according to the Going
Concern principle, found in 10 reports.

o Frozen bank account was found in 5 audit reports.

 Short-term liabilities exceeded current assets, or
negative net working capital, were found in 4 cases.

« Violation of International Accounting Standard
16 - Property, Plant and Equipment was found in
4 reports.

The situation we most often encounter, and which
explicitly implies the manipulation of financial results
is when the authorized auditor notes that revenues, ex-
penses, and liabilities were overstated or understated with
an effect to financial result. There were eight such cases
within research sample, where only in one company out
of eight had Altman's Z-score value that did not indicate
high probability of default / financial result manipulation.

At the end, it is important to bear in mind that
Altman's Z score cannot guarantee 100% effectiveness in
detecting financial manipulation. While it may identify
some cases with potentially adverse forecasts for the
future, this does not necessarily imply financial wrongdoing.
Combining both methods in research yields the safest
and most accurate results because the Altman index lacks
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the capability to incorporate qualitative methods such as
International Accounting Standards into its calculations.
Although it comprises numerous quantitative measures
that may signal potential issues, it may not capture more
nuanced indicators.

5. CONCLUSIONS AND DISCUSSION

Following adequate literature, respecting the views
of the world's leading scientists and the creator of the
Z-score index himself, and results of this research, it can
be verified that "The Altman Z-score can be used as an
instrument for detecting potential manipulations of the
result. During the writing of the paper and conducting the
research, there were some minimal limitations that should
not cause the change in results, such as the Covid-19
pandemic or availability financial statements. There is
considerable potential for the use and enhancement of
this index. Court proceedings can be considered in cases
where manipulation is transparently evident, such as when
audit reports explicitly state that the results were either
reduced or increased. In my analysis, I used almost twice
as many limited liability companies as stock companies
and observed that reports from 2019 were predominant.
The companies are distributed throughout the Republic



of Serbia, and in this regard, we did not limit ourselves to
any specific territory. Also, the activities of these compa-
nies vary from food industry to construction, agriculture,
processing industry, gas supply, wholesale and retail trade,
transport, and storage. As for the gender of the auditor who
audited a given company, they are equally included. It is
noticeable that a lot of companies engaged one of the big
four audit companies (KPMG), and apart from that, there
are no more frequent engagements of other audit firms. In
order to enhance and lend credibility to future research,
expanding the geographical scope of respondents, starting
with the Balkans and potentially extending to a continental
level, could be beneficial. Additionally, conducting sector-
specific analyses and comparing them with others is also
feasible. Furthermore, as utilized in the research (Stanisié
2012) it is important to consider certain parameters such
as ROE, as there is a proven moderate correlation with
firm indebtedness and company capitalization.
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