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Abstract 

The aim of the paper is to clarify the use of the Beneish model to reveal creative 

accounting in companies. To bring its use closer to the general public and also to provide 

disinterested scientists with results and evaluations that are informative both for the scientific 

community and for people who are just beginning to take an interest in the topic. 

The aim of the research is to reveal the use of creative accounting, using apparatus for 

its detection, in the construction industry. 

A healthy business environment is very important for the state, as potential investors 

make decisions according to different rules, and it is only one of them that is ranked high in 

the evaluation of the state and its. Negative assumptions or hidden facts that may later become 

real shed a negative light on the landscape. 

We anticipate that the growing deterioration in economic stability will also affect the 

use of creative accounting in companies that, in an effort to maintain their economic position, 

also resort to instruments that violate the Accounting Code. 

The overall study was conducted on 117 companies, which were selected on the basis 

of various criteria. Based on the application of a tool for detecting creative accounting, 

specifically the Beneish model, we found that more than half of the companies surveyed decided 

to apply creative accounting in their accounting, which led e.g. to tax optimization. 
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Introduction 

A comprehensive system that captures economic movements is called accounting. We 

know accounting by recording our stocks, which ultimately translate into financial statements 

that reveal how companies have managed throughout the year. This tool for managing the 

company's management is becoming more and more degraded by the intervention of people 

trying to save their business know-how, reputation, and name. Companies faced such a big 

dilemma in early 2020. The existence of some companies did not have the best predictions. 

Contracts that were concluded in 2019 began to cancel, companies sought compensation and 

their insolvency grew to secondary insolvency. At that time, many owners asked themselves: 

What will we do? The negative effects on the world affect not only large economies but also 

smaller economies that are dependent on exports, as well as the involvement of large foreign 
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companies in their business environment, which in turn thrives and contributes to increasing 

GDP, increases the country’s exports and this cycle helps to live a better life in the country. 

The global pandemic weakened the Slovak Republic, whose economy was to begin to improve 

in the year of the pandemic. It did not happen. Slovakia therefore had to face another challenge. 

Businesses have suffered greatly, as evidenced by layoffs, downtime or growing business 

mortality in 2019, 2020 and 2021. In order for companies to remain in tough competition with 

liberated companies and to operate during a pandemic, what was their only way to stay 

competitive? They had to move in a direction that undermines the accounting code. The use of 

creative accounting in the world has taken on new dimensions. It was not conditional on lower 

taxes or overvaluation of its assets to attract more potential shareholders. This fact conditioned 

the worries about the company's survival in tough competition. Creative accounting has a 

negative impact on the economy. An important part of the research is to show that creative 

accounting has also affected the construction sector. The initial consideration was that creative 

accounting did not affect the sector, as people were at home and began to repair their homes or 

build new buildings. However, the opposite is true, as evidenced by the results after the analysis 

of the sector. Question: The use of creative accounting also affected the F - Construction 

sector?, so it turned out to be true. 

 

Literature review 

Many authors try to uncover creative accounting in their countries and on companies 

that operate in the business environment of their country. It is a very demanding process, as 

there are far more companies than researchers who have been able to get the models that 

companies have uncovered and so national governments have been able to start reducing such 

fraud. Gowthorpe and Amat (2005, pp. 55-64) state that the compilers of the financial 

statements are in a position to manipulate the financial statements outside of economic reality. 

Authors Brander, Gillenwater and Ascui (2018) further argue that companies should provide 

accurate data to their managers, consumers, regulators and investors. If companies do not 

provide the right information, we can say that these companies are looking for a way to enrich 

themselves at the expense of other business entities that operate in their business environment, 

respectively. in their NACE.  

However, this situation does not only occur within companies. We also capture it in the 

management of the state, where the authors von Hagen and Wolff (2006, pp. 3259-3279) claim 

in their study that states have set fiscal rules that do not follow and are inclined to creative 

accounting. This accounting is reflected in the fact that countries try to cover their deficits by 

adjusting stock flows, which they use especially in the cyclical component of the deficit. As 

early as 2004, author Milesi-Ferretti (2004, pp. 377-394) sought to uncover creative 

accounting, which led to fiscal rules and fiscal adjustments. By creating a model, he researched 

the use of this tool. As can be seen, creative accounting is not just a process of the companies 

themselves but has managed to get to the state economy. This is a very fact, which in turn is 

reflected in the economy of the state and subsequently on the part of the state indebtedness of 

the population of the state. Of course, it is difficult to detect creative accounting in the state's 

management, as it depends on many factors, such as the rules on fiscal policy, fiscal 

determination, and the degree of transparency of the state budget. 

As the detection of creative accounting in the state is so demanding, we decided to solve 

this problem in the monitored sector F - Construction, in the conditions of the Slovak Republic. 

Several models can be used. Kovalova and Michalikova (2020, pp. 10827-10832) state that 

several models could be applied to companies and thus reveal their future collapse. In their 

study, they present the Beneish model and the CFEBT model. Poradova and Kollar (pp. 2020, 

374-377) also add Altman's model or Piotroski score to these models. The authors Adamikova 

and Corejova (2021), who studied the use of creative accounting in companies during the 15 
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years of their existence, are also inclined to use the Beneish model and the Pirotroski score. 

Also, Kliestik, Belas, Valaskova, Nica and Durana (2021, 1452-1470), Valaskova, 

Androniceanu, Zvarikova and Olah (2021, pp. 167-184), Durana, Ginevicius, Urbanski, 

Podhorska and Tumpach (2021, pp. 39-55), Svabova, Kramarova, Chutka, and Strakova (2020, 

pp. 485-508), Jurickova and Gregova (2020, pp. 18347-18353), Durana, Zauskova, Vagner and 

Zadnanova (2020, pp. 1-17), Kliestik, Valaskova, Nica, Kovacova and Lazaroiu (2020, pp. 

371-400), Strakova (2020, pp. 1-8). These authors used models to reveal creative accounting, 

namely the Jones model, the Modified Jones model, the Industry model, the Hribar and Collins 

model, Teoh et al. model, the Key model, Jeter and Shivakumar model, the Kasznik model. 

But what leads companies to manipulate their financial statements? We found an 

answer to this in an article by Cugova and Cug (2020), who argue that creative accounting is 

used to improve business results and that its manipulation leads to accounting frauds that have 

already been agreed upon before the application of the manipulation tool. As companies have 

poor control over their accounting records, there is a high probability that they will resort to 

this phenomenon based on a positive result. Devos, Mumford, Bonsall, Glandorf, & Quemada 

(2021) came up with an interesting finding that even companies that change their name suffer 

from low profits in the first years, which creates an opportunity to use creative accounting to 

bring the negative profit situation to at least a level close to zero. further, Miller, Cohen, 

Swedler, Ali, & Hendrie (2021, pp. 24-54) identified the use of this phenomenon in the banking 

sector as well. In 2020, these motivating factors increased due to a pandemic that broke out 

around the world, which is described in their study by Svabova et al. (2020, pp. 485-508). 

The issue of creative accounting is a very important concept in the world, which we can 

see in the following picture, which shows us which institutions publish the most articles on the 

issue. This image is based on the following conditions we have specified in VosViewer: 

 

          Table 1. An overview of the steps in the article 

Search term used Observed period Search source Number of articles Analyzing via 

Creative accounting 1991 - 2022 
Web of 

ScienceTM 
> 5,000 Bibliometric analysis 

           Source: own elaboration 
 

Figure 1. Bibliometric analysis of the concept of creative accounting from the perspective of publishing 

institutions 

 
Source: own elaboration 
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In the picture, we can see that there are a number of institutions that solve the problem 

in their scientific publications and try to do everything to prevent the phenomenon. The picture 

captures in which institutions the articles are published the most, and also the color of the given 

ball captures which year and the given publication reached scientists from all over the world. 

The lighter the ball (the more it turns yellow), the newer the publications produced by the 

institution.  

The most important institutions that publish articles on this issue include the University 

of Exeter, London's Global University, the University of Toronto, the University of 

Birmingham, Harvard University, Oxford University, Cambridge University, The University 

of Sydney and so on. 

 

Figure 2. Bibliometric analysis of the concept of creative accounting from the perspective of the most 

important contributors to the issue 

 
Source: own elaboration 

 

Materials and Methods 

To analyze creative accounting in the conditions of the Slovak Republic, we chose the 

Beneish model, which we applied to the F - Construction industry. The sector is currently 

suffering from a steady rise in prices, resulting in a special military operation in Ukraine led 

by the Russian Federation. As the Slovak Republic imports a large amount of steel from these 

countries, the increase in building materials has increased rapidly. And it's not just steel. All 

building materials went up by a large percentage during 2020. And when we talk about a large 

number of percentages, one has to imagine an increase of hundreds of percentage points. Many 

companies are currently faced with the dilemma of whether they should stay in the sector and 

continue their business or close their operations, as rapid increases are causing a rapid decline 

in customer demand. We know from recent information that even construction companies that 

have undertaken to complete the expressways on the set dates in Slovakia have found that they 

can no longer count on the projects they competed, as prices are rising rapidly every day.  

Therefore, companies can move, at least from their economic health, to use creative 

accounting so that the negative downward trend in demand for their goods, services, and 
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products is not devastating for them, but so that companies remain in the market and can 

anticipate lower prices in the future. to start a business again as before, as the current situation 

does not allow them to lower prices because they buy expensive goods from abroad and the 

company cannot go below that value because it would be unprofitable for it. 

To analyze the industry, we chose the Beneish model, which has a 74% success rate in 

detecting companies that use manipulation in accounting. This model has also been chosen by 

several other authors who have studied various financial frauds in companies or industries. The 

authors Tarjo and Herawati (2015, pp. 924-930) used the Beneish model to detect financial 

fraud in companies that are public companies and were also listed at the Financial Services 

Authority as companies with sanctions. They applied this model to data from 2001-2014. In 

further research, Aghghaleh, Mohamed, & Rahmat (2016, pp. 57-65) tried to analyze 

Malaysian companies according to this model as well as Dechow’s F-score, in which they 

examined the error rate and success of the models. Özcan (2018, pp. 57-67) used this model to 

identify 174 companies between 2005 and 2017 that could be manipulators of their accounting 

records. The Beneish model was also applied by authors from Bosnia and Herzegovina, 

specifically, Halilbegovic, Celebic, Cero, Buljubasic, & Mekic (2020, pp. 146-163), who 

revealed the use of reactive accounting in a sample of 4,580 small and medium-sized 

enterprises in the Federation of Bosnia and Herzegovina. This model was similarly adopted by 

the staff of the University of Žilina in Žilina, who are among the most important authors in 

Slovakia, on the given topic, as well as leading authors in this field within the V4 countries. 

 

This model consists of the following 8 variables: 

Table 2. Table of manipulation indicator values for individual variables 

VARIABLE Indicator Manipulation 

DSRI ≥ 1,46 

GMI ≥ 1,19 

AQI ≥ 1,25 

SGI ≥ 1,61 

DEPI ≥ 1,077 

SGAI ≥ 1,041 

LVGI ≥ 1,111 

TATA ≥ 0,031 

Source: Mantone (2013) 

 

We will use the Beneish model to calculate the M-score value: 

 
Figure 3. Beneish model 

 
Source: Mantone (2013) 
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We need to calculate the M-score based on the following formula. This formula is used 

for the 8-parameter Benish model. There is also a 5-parameter Beneish model, but it is not as 

accurate as it does not capture as much data as an 8-parameter. 

 

M = 
-4,84+0,92∙DSRI+0,528∙GMI+0,404∙AQI+0,892∙SGI+0,115∙DEPI-

0,172∙SGAI+4,679∙TATA-0,327∙LVGI 
(1) 

Sector F - Construction in Slovakia represents 1,130 companies to which we have 

applied the following conditions in order to quantify the most important ones: 

 

Table 3. Selection criteria of analyzed enterprises 

Criterion Value (in €) 

Minimal value of total assets 3,000,000 

Minimal value of sales 2,000,000 

Outliers Minimal value of net income 100,000 

Source: own research 

 

After applying these criteria, we were left with 117 companies to which we applied the 

Beneish model. 

Other studies suggest that the Modified Jones model is much better and achieves better 

numbers in identification. This model was used, for example, by Kliestik et al. (2021, pp. 1452-

1470). However, this model falls under the models that reveal earnings management, which 

focuses on accrual management in accounting, not entire accounting. In this case, we have 

therefore abandoned the use of this tool, as we do not detect the presence of earnings 

management, but the presence of creative accounting. Hlawiczka, Blazek, Santoro, and 

Zanellato (2021, pp. 27-37) pointed out the difference between these concepts in his study, 

where he characterized these concepts on the basis of keywords and helped researchers what 

the individual concepts refer to and that they do not need to be confused. 

 

Results 

After applying the Beneish model, we found the following facts: 

 

Table 4. Division of enterprises based on the resulting M-score in the monitored years 2016-2020 

 2020 2019 2018 2017 2016 

< -2.22 1 1 0 0 1 

-2.22 < > 2.22 55 62 62 52 71 

> 2.22 60 53 54 64 44 

Source: own research 

 

As can be seen from the results of the Beneish model, more than half of all monitored 

companies manipulated their financial statements in 2020, when the wave of the pandemic 

peaked, at least in the Slovak Republic, which was a slow application of changes by the 

government and the Ministry of Health. 
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 Figure 4. An overview of companies that used creative accounting for manipulation in 2020 

 
Source: own research 

 

The number of companies that did not manipulate, were possible manipulators, or 

manipulated their financial statements gradually varied. In 2016, the number of non-

manipulative enterprises was 1. This number was repeated in 2019 and 2020. Other non-

manipulative enterprises did not occur in other years. In 2016, however, the largest number of 

companies that could be possible manipulators was captured, when their resulting M-score was 

within the limits of indicating non-manipulation or manipulation. Specifically, there were 71 

companies, which represents 61% of all monitored companies. The number of handling 

companies was the highest in 2017 when manipulations were committed by up to 55%, which 

is an absolute statement of 64 companies. A year later, in 2018, the number of handling 

companies fell by 16%, now 54 companies, but the number of companies that could be handlers 

increased, namely by 19%. 

The following figure shows the change in the number of companies that were 

manipulated. As you can see, since 2017, there has not been too much volatility between the 

companies that handle it. These are companies that have already manipulated their financial 

statements in previous years and are either joined by other companies or that companies that 

have changed management are again inclined to improve their balance sheets and balance 

sheets in order to be more competitive in secondary data, and they were able to better apply 

their advantages over other companies operating in the same industry. 

Conclusions 

Based on the results, we can say that the Covid-19 pandemic has contributed to 

increasing the use of creative accounting in the Slovak Republic. Based on the resulting M-

score values, it can be seen that companies are not afraid to apply methods that improve their 

economic health or favor their market position. An important finding is a fact that the Covid-

19 pandemic in Slovakia had a long course, which is due to the slow implementation of 

proposals and measures by the Ministry of Health, as these proposals and measures first had to 

meet with a positive reaction from members of the Slovak government. This lengthy process 

subsequently meant prolonging the negative effects of the pandemic on businesses but also on 

businesses that use and purchase the final goods of these businesses. The reduction in demand 

for building materials but also for the services provided by construction companies has led to 

a deterioration in the economic situation of the sector F – Construction. 

According to the Report on the Business Environment by the Ministry of Economy of 

the Slovak Republic, another negative trend began to emerge in 2020, namely an increasing 

death index of companies that disappeared in that year. Among the factors that result from 
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increasing the numbers of this index may be e.g. high bureaucracy, tax unaddressability, etc. 

In 2020, the factor of bad help of the Government of the Slovak Republic to business entities, 

which remained dependent on themselves in the task of surviving the given, global pandemic, 

joined these factors. 

Thus, the use of creative accounting has grown rapidly, as companies have been afraid 

of their existence and have not wanted to be among the companies that figure in the numerator 

of the corporate death index formula. An increasing trend in the use of creative accounting can 

be seen in Slovakia. For this reason, it can be concluded that the level of corruption or the 

attractiveness of the business center of the Slovak Republic is reaching higher, respectively. to 

lower places in the overall ranking than the surrounding countries, where state assistance has 

been better adjusted. 

The research looked at 117 companies that had to meet certain criteria. Businesses were 

analyzed based on the Beneish model, which uses several authors to detect the occurrence of 

creative accounting in businesses. Businesses were analyzed based on the Beneish model, 

which uses several authors to detect the occurrence of creative accounting in businesses. It is 

important to say that companies have come to the trend of using creative accounting due to 

poor predictions and the state of world trade and declining performance of world economies, 

which have had to deal with the Covid-19 pandemic in the first place.    

Other constraints could be first aid from the state, which began in 2020, so 

entrepreneurs could at least partially cover themselves and delay a possible collapse. This aid 

could partially distort the calculations, as it was State aid that did not arise from the business 

of the economic entity. 

However, creative accounting has been confirmed in many countries around the world, 

as well as in many industries. We would like to focus future research on analyzing whether 

corporate fraud depends on the legal form of the business.  
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