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Abstract

:

The economic results of a company are an important tool for many entities, e.g., for internal entities as well as for external entities. As the economic results of a company are often the only source of information that informs the company’s partners about the managerial activities of their company, it is necessary to present these economic results using real numbers. However, companies prefer to achieve better results by applying the principles of creative accounting, which leads to improved economic values being shown to be achieved during an accounting period. The purpose of this article is to apply models that have been developed to detect creative accounting, which occurs under conditions that help enterprises to adjust their financial statements and tax bases and involves using creative accounting techniques to become competitive or to be able to take advantage of deductions. These models were applied to the Slovak Republic’s agriculture, forestry, and fishing sector (sector A), which is highly affected by earnings manipulation. This article provides a numerical expression of companies, which were previously, with some probability level, involved in conducting financial statement manipulation. Subsequently, the results that were obtained have been displayed using receiver operating characteristic (ROC) curves. The outputs of the analysis show that a large proportion of the companies in this sector tend to use creative accounting, which is not only harmful for entrepreneurs and their business partners in sector A, but also for the Slovak Republic at large, as the Slovak government cannot determine whether the reported accounting results reflect a company’s real financial situation.
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1. Introduction


Economic crime throughout the world, including in Slovakia, has become increasingly pervasive over the years. It was not previously common to pay much attention to the correctness of accounting, as for many years the assets and liabilities scores at the end of an accounting period needed to provide enough information for an external party to accurately consider the overall prosperity of an enterprise. As a result, accounting reports reflected the correct and true state of their enterprises. Over the years, when business owners began to use different types of financing for their activities that involved either using their own resources or raising funds from others, accountants have needed to cope with an influx of new funds and sources into their companies; the level of this influx did not always correspond to the financial needs of the company at that time (Ionescu 2019). Kovanicova (2002) describes the economic transactions from these new forms of financing as activities which are carried out in such a way so only satisfactory results can be found in the recipient company’s accounting results. Thus, a completely different financial picture is obtained from accounting, which is meant to be correct and in line with the company’s true financial conditions. Jones (2010) explains in her publication that any enterprise that does not meet the basic characteristics of true accounting uses creative accounting. However, because entrepreneurs did not want to commit illegal practices, it was necessary for them to obscure the techniques used by their accountants. Phenomena that were close to constituting creative accounting began to appear in many enterprises. Khattab (2012) understands creative accounting as the process of changing accounting numbers from their real form to a desired form that can be used to achieve benefits for the company and its management through using the Internet, by disclosing the creative accounting information, by selectively choosing between alternative accounting principles or by ignoring some of these principles. Hamada (2010) argued that creative accounting plays an important and effective role in the preparation of financial statements that have an impact on stock price maintenance, income recognition, or income smoothing. Any potential risks involving these impacts can be subsequently lost between the numbers in financial statements. Bhasin (2015) emphasizes that innovative aspects of creative accounting are performed through maneuvering with numbers, which implies that innovation is an essential part of creative accounting practices in accounting practices. Tassadaq and Malik (2015) critically analyzed the use of creative accounting in financial reporting. Their findings reveal a negatively correlated dependence between financial statements and creative accounting techniques, as these practices may decrease the value of the reported financial information. Additionally, the research of Akpanuko and Umoren (2018) evaluated the extent to which creativity in financial reporting has contributed to the financial distress of enterprises. It is evident that creative accounting, despite the fact that it may increase the number of enterprise defaults, is a resourceful tool for misleading the public, investors, and shareholders, and for reporting profits in a way which is most convenient for an enterprise.



Thus, the aim of this article is to review the use of creative accounting tools in the agriculture, forestry, and fisheries sector (sector A) in the Slovak Republic using models that reveal the use of these manipulation techniques. This sector has been financially undersized for several decades, has experienced low levels of employment, and unfortunately has also experienced various financial scandals and lasting problems involving tax fraud. The sector’s long-term problems culminated in the EU programming period 2014–2020 including enormous scandals involving decoupling, shifting financial sources within rural development programs, and corruption affairs in the agrosector (involving the Agricultural Paying Agency). It should be stated that a focus on agribusinesses in not rare, as this sector reports low earnings and an extreme level of accruals compared to other peers, which was confirmed in the research conducted by Trejo-Pech et al. (2008, 2016) and Pavlovic et al. (2019a). Moreover, a recent OECD report (OECD 2020) in the context of COVID-19 confirmed that it is necessary to focus on the agrosector. This context highlights that agrosystem reform is an urgent priority. The report notes the COVID-19 pandemic provides an opportunity to learn more about chokepoints and vulnerabilities, in order to identify necessary investments and reforms that would further strengthen the resilience of the sector towards a range of future shocks and challenges. This is why earnings management detection in this sector of the national economy is important, as it helps to reveal the managers who are more effective at conducting business. Creative accounting obstructs the lessons that need to be learned to understand how agribusinesses should adapt their business models quickly enough to avoid any risks.



The originality of this paper lies in the fact that the Beneish model (Beneish 1999) and the modified Jones model defined by Dechow et al. (1995) were used to reveal the accounting creativity when analyzing a critical sector which was floundering in scandals. To obtain the most relevant results, the period of 2015 to 2018 was chosen, which helped to verify whether the scandal-prone economic and financial development of the sector may have influenced enterprises to adjust their financial results. The data obtained from the application of the models were verified using ROC curves, which were used to determine the classification dependence of the model. Such a comparison of models helps to assess not only the correctness of individual models but shows the number of enterprises which manipulate or do not manipulate financial documents.



This research differs from other studies as it is primarily focused on the detection of earnings management in the Slovak Republic, where earnings management detection is still unexplored compared to other central European countries. The research includes models that have proven successful in detecting creative accounting worldwide. The main contribution and innovative attitude of the paper is the research from a new perspective where ROC curves are used to determine the ability of these models to capture and classify companies as a group of manipulative or non-manipulative enterprises.



The presented article is divided into the following chapters: the literature review portrays the most important studies and research published worldwide, especially in European countries. The Materials and Methods section focuses on the description and procedures of the detection of possible delays in accounting based on analytical models. The Results and Discussion section contains important findings, results, model comparisons and further analysis using ROC curves. The discussion compares the findings of other Slovak studies that address the issue. The conclusion briefly sums up our findings.




2. Literature Review


In this section, the genesis of earnings models and reasons for creative accounting are shown, and studies focused on creative accounting in agriculture are portrayed. Then, current studies in the research field are described, especially those that cover the recent incentive of creative accounting on the developed markets in comparison to the solved issue in emerging markets.



Strakova (2020) comprehensively sums up models related to the detection of creative accounting. The study divides the models into three approaches: accrual-based earnings management, real earnings management and a combined model of earnings management (Figure 1).



Kovalova and Frajtova Michalikova (2020) emphasize and evaluate two individual ways in which creative accounting can be identified. The chosen methods for detecting fraud are the CFEBT method (method analyzing cash flows and earnings before taxes) and the Beneish model. Their study shows that methods of creative accounting are used to delay impending corporation bankruptcy. Svabova et al. (2020b) also focuses on business failure prediction by creating new models. These models are based on the combination of two methods, discriminant analysis and logistic regression. Strakova and Michalkova (2020) add that another reason for bankruptcy is that it enables companies to achieve predetermined earnings values and thus project a positive financial situation within the business to the external environment. Poradova and Siekelova (2020) argue that the factors of earnings management are divided into two groups. The first group is formed of factors resulting from state earnings and second group of factors from enterprises. Jurickova and Gregova (2020) mark significant reasons for earnings manipulation, including attracting new investors. The connection between earnings management and investors is confirmed by Qiu and Teng (2014). Their study shows the existence of earnings management in China’s agricultural enterprises because of internal demand for earnings management, which not only results in investors losses, but also disrupts the capital market. Krastev et al. (2020) warn not only against the disruption of the capital market but also business corruption caused by creative accounting. Pavlovic et al. (2018) indicate that the reasons for earnings management should be found in factors like cultural and political factors or the religious attitude or age of board members, not in the gender differences based on Serbian agriculture enterprises. Pavlovic et al. (2019a) detect earnings management practices by the performance-adjusted Jones model, which is the most appropriate for Serbian agriculture enterprises. Pavlovic et al. (2019b) indicate that there is no dependency on the age of the board of directors in relation to earnings management practices (financial performance) and no evidence of the influence of the chairman’s age on earnings management practices (profitability). Savov et al. (2017) evaluate dependencies in agribusiness earnings. The findings determine ownership as a significant factor connected to profit management. On the contrary, Susanto et al. (2019) show that managerial ownership, the size of the board of directors, director independence, audit quality, and firm size do not statistically influence earnings management and that tax aggressiveness, institutional ownership and leverage do influence earnings management. Trejo-Pech et al. (2016) implement the discretionary expenses model. They find evidence of accrual-based earnings management and find no evidence of real earnings management in agribusinesses. The results show that managers might be managing earnings through specific accruals, doubtful accounts, receivable provisions and special items.



Assenso-Okofo et al. (2020) indicate that the connection among chief executive managers’ compensation and the management of earnings shifts may have caused the world financial crisis. Bouaziz et al. (2020) examine the influence of the attributes of an executive director on the manipulation of discretionary accruals in France. Saona et al. (2020) also study the attributes of the chief officer and the addition of capital structure and their effect on opportunistic managerial behavior exemplified in earnings manipulation in Spain. La Rosa et al. (2020) analyze the status of earnings management in intervening in the connection between capital structure and the cost of equity. The study of Lin et al. (2020) supports the significant position of the motives of earnings management incentives for related party transactions. Cai et al. (2020) highlight that morals, faith and proxies for risk do incentivize an enterprise to remove accrual earnings management and change to earnings management. Agustia et al. (2020) indicate that no connections exist among earnings manipulation and the default of enterprises. However, enterprises that apply either one of two fundamental business strategies—cost leadership and cost differentiation—considerably decrease the probability of default. Cunningham et al. (2020) find that comment letters are not a robust way in which to raise the enterprise to shift the course of earnings management. Andreicovici et al. (2020) investigate whether enterprises strategically enable markable layoffs by ex-ante decreasing earnings management. Liu (2020) reveals the result of claiming an engagement business partner to accept audit reports on real and accrual-based earnings management in the United Kingdom. Premti and Smith (2020) point out that enterprises used to have positive discretionary accruals both prior to and also after the (initial public offering) IPO. Kim et al. (2020) examine the relationships among the range of real earnings management strategies and the cost of debt capital in the global environment. Maglio et al. (2020) aim at explaining the dependency of earnings management and gender diversity among executives as an estimator of the corporate social performance of small and medium-sized enterprises. Yamaguchi (2020) studies earnings management to obtain the average profitability of the industry in Japanese enterprises. Al-Okaily et al. (2020) find that earnings management is not significant in family businesses, while also investigating the higher predisposition for earnings management in enterprises with a financial connection. Ater and Hansen (2020) assess the range of business earnings manipulation strategies prior to private debt issuance. El Diri et al. (2020) detect the discrepancies among markets of high and low concentration in applying accrual and real earnings management.




3. Materials and Methods


The data used to calculate the Beneish model and the modified Jones model were obtained from the European AMADEUS database, which contains the financial information of more than 21 million European companies, of which almost 10 million are from Central and Eastern Europe. The AMADEUS database includes 292,013 enterprises in Slovakia, of which 8659 enterprises belong to the agriculture, forestry and fishing sector. The years that will be analyzed for the given sector are the years 2015, 2016, 2017 and 2018. It follows that the number of enterprises will decrease and thus, after selecting the above years, the total number of 3720 enterprises could be analyzed. Subsequently, the criteria that each company must meet in the reference period are set out. The required criteria are as follows (Table 1).



The set criteria were met by 46 companies in the monitored sector.



Some generally known and world-recognized models were used to reveal the detection of profit management in selected companies in the Slovak Republic—the Beneish model and the modified Jones model. The Beneish model is a mathematical model introduced by Professor Messod Daniel Beneish of the University of Indiana (1999). The model includes eight variables and it can be used to identify the probability of data manipulation based on financial statements.



The main definitional relationship is based on the following equation:


  M i = β   .      X i  + ε  



(1)






  M =   − 4.84 + 0.92 · D S R I + 0.528 · G M I + 0.404 · A Q I + 0.892 · S G I + 0.115 · D E P I − 0.172  · S G A I + 4.679 · T A T A − 0.327 · L V G I  








where



	M
	 Beneish manipulation score



	DSRI
	 Days’ sales in a receivable index



	GMI
	 Gross margin index



	AQI
	 Asset quality index



	SGI
	 Sales growth index



	DEPI
	 Depreciation index



	SGAI
	 Sales and general and administrative expenses index



	LVGI
	 Leverage index



	TATA
	 Total accruals to total assets







  D S R I =     N e t   R e c e i v a b l e  s t    S a l e  s t        N e t   R e c e i v a b l e  s  t − 1     S a l e  s  t − 1        



(2)






  G M I =     v a l u e   a d d e  d  t − 1     s a l e  s  t − 1         v a l u e   a d d e  d t    s a l e  s t       



(3)






  A Q I =   1 −   ( C u r r e n t   A s s e t  s  t     +   P P &  E t    +   S e c u r i t i e  s t  )   T o t a l   A s s e t  s t      1 −   ( C u r r e n t   A s s e t  s  t − 1   +   P P &  E  t − 1   +   S e c u r i t i e  s  t − 1   )   T o t a l   A s s e t  s  t − 1        



(4)






  S G I =   S a l e  s t    S a l e  s  t − 1      



(5)






  D E P I =     D e p r e c i a t i o  n  t − 1     ( P P &  E  t − 1     +   D e p r e c i a t i o  n  t − 1   )       D e p r e c i a t i o  n t    ( P P &  E  t     +   D e p r e c i a t i o  n t  )      



(6)






  S G A I =     S G & A   E x p e n s  e t    S a l e  s t        S G & A   E x p e n s  e  t − 1     S a l e  s  t − 1        



(7)






  L V G I =      (  C u r r e n t   L i a b i l i t i e  s  t     +   T o t a l   l o n g   t e r m   d e b  t t   )    T o t a l   A s s e t  s t         (  C u r r e n t   L i a b i l i t e  s  t − 1   + T o t a l   l o n g   t e r m   d e b  t  t − 1    )    T o t a l   A s s e t  s  t − 1        



(8)






  T A T A =     O p e r a t i n g   P r o f i  t t  − C  F t    T o t a l   A s s e t  s t        O p e r a t i n g   P r o f i  t  t − 1   − C  F  t − 1     T o t a l   A s s e t  s  t − 1        



(9)







The model demonstrates that if the value of M is greater than −2.22, this indicates a high probability of financial statements manipulation and vice versa—if the value of M is less than −2.22, the probability of the manipulation of financial statements is low (Beneish 1999).



The selected model consists of eight parameters. In order to construct this formula, the following values had to be selected in the AMADEUS database (values for 2015, 2016, 2017, 2018): sales, long-term tangible assets, total assets, receivables, net profit, gross profit, cash flow, depreciation, non-current liabilities, current assets, and current liabilities.



Their descriptive statistics are summarized in Table 2.



An important indicator was also value added (VA, Table 3), which is absent in the AMADEUS database. Therefore, the data available on the website of the Statistical Office of the Slovak Republic were used, where the given value is in the form of a coefficient. The individual coefficients are listed in the following table:



Based on the above values, the added values for the monitored companies were calculated and thus the complete set of data needed to calculate the Beneish M-score was achieved.



Subsequently, the individual parameters were calculated, which must be determined in order to achieve the final M-score for individual companies.



The second model used to detect creative accounting is the modified Jones model. According to Valaskova et al. (2020), this model is the best, i.e., the most suitable, for detecting companies in the conditions of the Slovak Republic. Based on the improvement of the Jones model, Dechow et al. (1995) decided to modify the model, particularly the variable change in sales (ΔREV), which was replaced by a change in receivables (ΔREC). The authors found that if the model was created using revenues, an error rate occurred, so they decided to change the variable to reduce the lack of earnings management detection. The first stage remains unchanged—the change occurs in the second stage, where the non-discretionary accrual is expressed:


    N D  A  i t     T  A  t − 1     =  α 0   1   A  it − 1     +  α 1    Δ R E  V  i t   − Δ R E  C  i t      A  i t − 1     +  α 2    P P  E  i t      A  i t − 1     +  ε  i t    



(10)




where





	NDAit
	 non-discretionary accrual in a year t;



	TAit
	 total accrual in a year t;



	Ait-1
	 total assets in a year t-1;



	ΔREVit
	 annual change in revenues in a year t;



	ΔRECit
	 annual change in receivables in a year t;



	PPEit
	 long-term tangible assets in a year t;



	α0, α1, α2
	 coefficients;



	εit
	 prediction error.






The opinions of the authors are controversial. Everyone has a different opinion on whether the proposed modification is an improvement for a given model.



Jeter and Shivakumar (1999) believe that it is unrealistic for all changes in receivables to be related to the application of earnings management. This is because if an enterprise achieves a change in revenue based on a supplier credit, it is not automatically an earnings management practice.



In this section, we will follow Formula (10), thanks to which it can be determined whether or not a company tried to manipulate their financial statements.



The following data are required for this model: total assets; annual change in sales; annual change in receivables; annual change in long-term tangible assets.



Based on the abovementioned data, which are necessary for the calculation of discretionary accruals (DA), it is possible to compare enterprises and mainly to identify and then classify them into one of two groups. The first group includes those companies where a high probability of manipulation with financial statements is indicated (hereinafter manipulative enterprises) and the second group determines the companies where the probability of the manipulation of financial statements is low (hereinafter non-manipulative enterprises).




4. Results


Obtaining all the necessary data, the Beneish M-score could be calculated for all companies in an observed horizon of three years. All values, which were calculated using the indicators of the given formula, were inserted into Equation (10), which determines the individual M-scores for individual enterprises for individual years (Table 4).



In individual years, the development of enterprises manipulating or not manipulating financial statements changed minimally. In 2016, three companies were identified which did not manipulate financial statements, representing 6.5% of the total number of analyzed companies. The remaining 43 companies (93.5%) manipulated their financial statements. In the following year (2017), only two enterprises were included in the group of non-manipulative enterprises, 4% of enterprises, out of the total number of 46 analyzed enterprises in the given year. The remaining 96%, i.e., 44 companies, manipulated their financial statements. In 2018, the number of non-manipulative enterprises increased, as six enterprises did not manipulate their financial statements (13%) out of all monitored enterprises in the given year. The remaining 40 companies, i.e., 87%, manipulated their financial statements.



From the results obtained using the Beneish model, it can be seen that a large proportion of companies, almost 85% of the industry, tends to manipulate their financial statements.



In the case of the modified Jones model, it is advantageous to determine the deviation that divides the companies in terms of earnings manipulation. It is a very good tool, e.g., for auditors who, based on the chosen deviation, can identify more precisely those business entities which manipulated their financial reports and sought to enrich them to their advantage. The modified Jones model is based on the calculation of total accruals which are calculated as


  T  A  i t   = Δ R E  C  i t   + Δ I N  V  i t   − Δ P A  Y  i t   − D E  P  i t    



(11)




where




	
  Δ R E  C  i t     annual change in receivables accounts;



	
  Δ I N  V  i t     annual change in inventories;



	
  Δ P A  Y  i t     annual change in payable accounts;



	
  D E  P  i t     depreciation.








The calculation of total accruals is then used to estimate discretionary accruals, which may help reveal potential profit manipulation. If the value of the estimated discretionary accrual is close to zero, the probability of the manipulation of earnings is low. The deviation was set at ± 0.005 (based on an expert estimate) from zero; this range is considered as a limit not too different from zero, which indicates the enterprises that do not manipulate their earnings. Based on this deviation, it is possible to determine how many companies are involved in earnings management practices. In 2016, five companies did not manipulate their financial statements, which represents 11%. The remaining 41 companies, i.e., 89%, manipulated their financial statements. In the following year (2017), there was a decrease in the number of enterprises that did not manipulate their financial statements by 40%, i.e., only two enterprises did not manage their financial reports, representing 4% of the total number of analyzed enterprises. However, an increase in manipulative companies was revealed, of 7%, which—in a given year—represented 96% of the total number of monitored enterprises. In 2018, the number of companies that did not manipulate their financial statements increased to three companies. There was a smaller drop in the development of enterprises with manipulating practices; 7% of companies did not manipulate their financial statements and the remaining 93% of companies managed their reports (Table 5).



From the calculations, it can be seen that even the modified Jones model reveals a large number of companies that have manipulated their financial statements. Thus, companies tried to attract the attention of investors, or tried to cover up their mismanagement over the years and adjust their statements to such an extent that there was no suspicion that the company would not be able to pay their debts.



In order to be able to evaluate the relevance of the calculations of the Beneish M-score model, the modified Jones model was also used to determine the degree of manipulation. The models are verified using ROC curves, which can reveal the calculated values that set the classification dependence of the model. This statement was also confirmed by Valaskova et al. (2017) in their study, where the authors used ROC curves to capture the ability of predictive models to distinguish between prosperous and non-prosperous financial situations. In this work, the knowledge gained from this article is used to depict and compare models that capture the manipulation of financial statements.



The ROC curves are portrayed and calculated using the SPSS program. Firstly, the values, which were calculated using the Beneish model and the modified Jones model, are defined as those that represent manipulation, and those that do not represent manipulation. The values that indicate manipulation are marked as one (positive), those enterprises where manipulation was not revealed as zero. The principle of ROC curves is based on the fact one model is determined by zero and one values (Beneish model) and the other model uses the achieved score (modified Jones model).



By the application of these two models in the database of Slovak companies operating in sector A—agriculture, forestry and fishing—it is possible to compare the achieved classification of the company with real data and thus verify the predictive ability of the models. The evaluation of the classification and prediction ability of the observed models is performed using the ROC curves, which show the relationship between sensitivity and specificity. This is the relationship between true positivity and false positivity, which are given by the confusion matrix (Table 6).



The confusion matrix classifies enterprises as manipulative and non-manipulative and takes into account the following four situations:



True Positives (TP)—this is a positive match, i.e., how many companies were correctly classified as companies manipulating financial statements;



False Positives (FP)—this indicates how many companies were incorrectly classified as manipulative (type I error);



False Negatives (FN)—the results of false negatives determine the number of manipulative companies that were incorrectly classified as non-manipulative (type II error);



True Negatives (TN)—this is a negative match, i.e., how many non-manipulative companies were correctly classified as non-manipulative.



It is necessary to consider the following:



the overall accuracy of the model, which is defined as the ratio of correctly classified entities to all entities:


     (  T N + T P  )     (  T P + F P + F N + T N  )     



(12)




sensitivity, which is given by the ratio of true positive cases to all positive cases:


    T P    (  T P + F N  )     



(13)




specificity, determined by the ratio of correctly identified negative cases to all negative cases:


    T N    (  T N + F P  )     



(14)







According to Klepac and Hampel (2016), based on the calculated values of sensitivity and specificity, the ROC curve can be constructed and then the accuracy of the classification of the investigated models can be evaluated using the area under the ROC curve (AUC) as follows:




	
values from 0.6 to 0.75—acceptable classification ability;



	
values from 0.75 to 0.92—good classification ability;



	
values from 0.92 to 0.97—very good classification ability;



	
values from 0.97 to 1.0—perfect classification ability.








After the analysis of all graphs and AUC curves, the best prediction can be observed using a comparison of the Beneish M-score and the modified Jones model (Table 7).



The table shows that, in 2018, it was possible to identify 37 enterprises that used manipulation practices (80.43%) and no enterprises that did not manipulate their financial statements, despite the fact that there are six of them in the database (19.57%). In the case of 2017, 42 companies (91.30%) were correctly identified and, again, no companies that did not manipulate their financial statements. The remaining four enterprises (8.70%) were classified incorrectly. To complete the comparison, in 2016, there were 39 companies where the manipulation of financial statements (84.78%) was detected, while one company (2.17%) appears as a company that did not manipulate its financial statements. Six enterprises (13.05%) were incorrectly classified.



The resulting calculation of all of the necessary indicators of the prediction accuracy of the models is summarized in Table 8.



Based on these results, it can be seen that almost 97% of Slovak enterprises operating in sector A—agriculture, forestry and fishing—were correctly classified in 2017. This is also confirmed by the calculated sensitivity of the model. The calculated values in 2017 also reached the level of perfect classification dependence, while, for the remaining years, the values reached an acceptable classification dependence. The results of our calculations and comparisons of the models are graphically represented using ROC curves, which show the ability of individual models to distinguish between manipulation and non-manipulation of the company’s financial statements (Figure 2, Figure 3 and Figure 4). We use these curves to verify the correctness of the modified Jones model.



The models used consist of various parameters that help indicate enterprises that do manipulate their financial statements. Determining whether or not an enterprise manipulates their financial statements is the task of creative accounting models that detect and determine whether to classify a controlled entity into a group of entities that manipulate their financial statements or into a group of entities where there is no evidence of the manipulation of financial statements. These models use data from financial statements and thus allow for the comparison of a company with other business entities within the whole industry.



The models used in this article portray an annual time horizon that allows for the monitoring of the situation and the changes in a company in terms of earnings manipulation. The detection models used for these calculations are models that are recognized worldwide, and which help reveal the use of creative accounting in financial reports. It was expected that the information value of the models was high, as the focus was on agricultural enterprises that were accused of fraudulent behavior in previous years.




5. Discussion


The results are discussed in relation to current Slovak studies connected to the issues of creative accounting and earnings management.



Strakova and Adamko (2019) apply international earnings management models in the Slovak environment. They use the Jones model, modified Jones model, the Jeter and Shivakumar model, the Kasznik model, the Key model, the Teoh, Welch and Wong model and the Kothari model. These models are run in a reporting period of three years: 2015–2017. An overview of earnings management models in Slovak conditions is presented in Table 9. The results of their study show that the most suitable model for companies in the Slovak Republic is the model of the authors, Teoh et al. (1998).



Siekelova et al. (2019) detect the factors that impact profit in small and medium-sized Slovak enterprises. To analyze the earnings, earnings after tax were used. They confirm significant dependencies between profit and the sector in which an enterprise operates, between profit and total assets, profit and average collection time, profit and the costs of capital and profit and the classification of enterprises (micro, small and medium-sized). No dependency is identified between the profit indicator earnings after taxes (EAT) and the region where the enterprise operates. Valaskova et al. (2020) uncover surprising facts based on their time series analysis. The year 2013 was determined as a change point in business profit manipulation in Slovak, Czech, Polish and Hungarian enterprises for an analyzed 9-year period. The profit was represented by earnings before interest, taxes, depreciation and amortization (EBITDA). This confirms that these countries still have very narrow and close relations. The authors also studied the factors affecting business profit. Business dynamism has no significant impact on the development of EBITDA and gross domestic product, unemployment rate, inflation rate, average monthly gross wage, and the ease of doing business index in all countries of the Visegrad group. Kovalova et al. (2019) use the Beneish M-score for small and medium-sized enterprise for a 4-year period to disclose regularity in creative accounting. The overall results show that there is only one year confirmed (2015) in which the manipulation of financial statements is indicated, with significant creative accounting interventions. Svabova et al. (2020a), based on the Beneish model, use discriminant analysis in order to form a model to identify fraudulent companies. The study creates real data on Slovak companies that were convicted of misleading financial reporting in connection with tax fraud in the years 2009–2018. Their model correctly identifies 86.4% of fraudulent Slovak companies and reaches an 84.1% overall classification ability. Chutka and Kramarova (2020) sum up the calculation and usage options of P/E (price/earnings) models. Their study compares the P/E ratio model to the moving average of 24 situations. P/E earnings models based on a selected company represent a 58.33% success rate in profit-making investment.



The basic requirement for the use of accounting statements for business management, control, reporting and other purposes is that they accurately and truthfully present the financial reality (Krajniak 2019). Information obtained from accounting is still one of the main sources of information about a company for most interest groups. It is therefore logical that each interest group will expect different values to meet its own goals. Thus, it is important to specify the limits in the accounting legislation by considering the application of various accounting techniques and procedures that entities use to represent these objectives. The motivation for these goals, as well as the necessary values, is usually found in the approach to business evaluation. Searching in this direction is the most convenient expression of corporate evaluation in the form of improving mathematical apparatuses, the decomposition of indicators and later applications on the basis of numbers that are not entirely reliable, which may not always bring the desired exact result.




6. Conclusions


The purpose of this article was to identify manipulated financial statements, i.e., whether it is possible to recognize them. The answer to this question would greatly simplify the situation not only for users of financial statements, but also and especially for auditors, who are independent and professionally qualified persons whose task is to increase the confidence of users of financial statements. The practical application of the Beneish model and the modified Jones model in the selected economic sector revealed that the use of basic mathematic–statistical operations help calculate and find out whether a company manipulates its financial statements or not.



The models revealed that many of the analyzed enterprises tend to manipulate their financial statements, which does not shed a positive light on companies and entrepreneurs operating in sector A. Despite the calculations, it should be noted that these models are quite theoretical, which may mean that their credibility is not 100%. It should be also said that the data obtained and applied in this article are from the AMADEUS database, which captures the complete financial statements of companies. These data should be reliable and accurate, but the most ideal data would only be obtained by visiting the companies concerned and addressing the staff working with the financial and accounting data. Nevertheless, the application of data from the AMADEUS database confirms the unfair practices in the sector of agriculture by various agricultural subsidies.



Creative accounting is a very widespread concept that has led to the bad image of accountants and financiers in the financial and accounting world. The work carried out by auditors has once again become more difficult, as creative accounting practices are so meticulous that even excellent auditors sometimes fail to overlook the traps that are placed.



The existence of models that reveal the manipulation of financial statements is therefore extremely important. Unfortunately, a number of these models is created for the accounting system of the United States of America, which is directly affected by Generally accepted accounting principles. However, considering the conditions of Slovak accounting standards, the models revealing the manipulation of financial statements are on a rather theoretical level and so the perfect accuracy of the results cannot be guaranteed. On the other hand, these models can be used as a suitable tool for auditors to identify the risky areas quickly and easily and to find out how to develop future steps and procedures, evaluate audit risk and set the level of significance.



As these models achieve a very high percentage of success in detecting earning management in enterprises, it should be noted that these models were applied to only one sector of a country. This can be described as a limitation that will be eliminated by extending the application of these models to more sectors, thus revealing—to a greater extent—the number of companies characterized by the use of creative accounting.



The models used in this paper are recognized worldwide, but each country has specific elements that make it unique, as is the case for the accounting principles and standards used in a country. Therefore, the models we used in this article may have slightly different results when applied in another country.



However, as creative accounting is a problem across the world and not only in the United States of America, where the well-known models were formed, it is important to develop similar models in the conditions of the Slovak business environment as well, and thus to detect and eliminate the participants of unfair practices that improve their financial statements and financial health—which is a crucial factor of business competitiveness (Stefko et al. 2019)—in order help enterprises get a competitive position on the market, optimize their tax base and thus contribute to a decrease in public finance. However, this casts a shadow over the Slovak business environment and competitiveness within the sectoral or national environments.



Creative accounting can certainly be fought. Tighter sanctions for using this method or adopting stricter standards could help. Unfortunately, this form of manipulation of financial statements is not discussed sufficiently in our region. Therefore, creative accounting is on the rise in the Slovak Republic. The measures to defeat this phenomenon are often applied too late. Thus, it would be more appropriate to introduce measures to eliminate this unfair form of financial reporting more often and not as a consequence of situations when creative accounting reaches enormous proportions.
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Figure 1. Models of earnings management. Source: Strakova (2020). 
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Figure 2. ROC curve in 2018 comparing the Jones and Beneish models. Source: own research. 
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Figure 3. ROC curve in 2017 comparing the Jones and Beneish models. Source: own research. 
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Figure 4. ROC curve in 2016 comparing the Jones and Beneish models. Source: own research. 






Figure 4. ROC curve in 2016 comparing the Jones and Beneish models. Source: own research.
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Table 1. Selection criteria of analyzed enterprises.






Table 1. Selection criteria of analyzed enterprises.





	Criterion
	Value (in EUR)





	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.
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Table 2. Descriptive statistics of variables entering the earnings management models.
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Descriptive Statistics

	
Year




	
2015

	
2016

	
2017

	
2018






	
Sales (revenues)




	
Median (thous. EUR)

	
4883

	
4954

	
4827

	
5300




	
Arithmetic mean (thous. EUR)

	
11,143

	
10,964

	
11,107

	
11,861




	
Standard deviation (thous. EUR)

	
28,964

	
31,088

	
31,667

	
32,659




	
Coefficient of variance (%)

	
260%

	
284%

	
286%

	
275%




	
Long-term intangible assets




	
Median (thous. EUR)

	
4014

	
4175

	
4572

	
4998




	
Arithmetic mean (thous. EUR)

	
24,003

	
24,474

	
25,274

	
26,196




	
Standard deviation (thous. EUR)

	
111,766

	
112,677

	
116,085

	
117,377




	
Coefficient of variance (%)

	
466%

	
460%

	
459%

	
448%




	
Total assets




	
Median (thous. EUR)

	
8353

	
8289

	
9298

	
9608




	
Arithmetic mean (thous. EUR)

	
30,244

	
30,936

	
32,613

	
33,896




	
Standard deviation (thous. EUR)

	
124,710

	
126,047

	
132,194

	
131,921




	
Coefficient of variance (%)

	
412%

	
407%

	
405%

	
389%




	
Receivables




	
Median (thous. EUR)

	
674

	
547

	
687

	
650




	
Arithmetic mean (thous. EUR)

	
1508

	
1267

	
1561

	
1529




	
Standard deviation (thous. EUR)

	
2999

	
3082

	
3565

	
3468




	
Coefficient of variance (%)

	
199%

	
243%

	
228%

	
227%




	
Net profit




	
Median (thous. EUR)

	
458

	
315

	
354

	
468




	
Arithmetic mean (thous. EUR)

	
843

	
786

	
800

	
1420




	
Standard deviation (thous. EUR)

	
1467

	
1420

	
1383

	
2286




	
Coefficient of variance (%)

	
174%

	
181%

	
173%

	
161%




	
Gross profit




	
Median (thous. EUR)

	
635

	
450

	
526

	
660




	
Arithmetic mean (thous. EUR)

	
1145

	
1026

	
1072

	
1543




	
Standard deviation (thous. EUR)

	
1962

	
1772

	
1751

	
2296




	
Coefficient of variance (%)

	
171%

	
173%

	
163%

	
149%




	
Cash Flow




	
Median (ths. EUR)

	
1035

	
1016

	
929

	
1146




	
Arithmetic mean (thous. EUR)

	
1801

	
1734

	
1776

	
2424




	
Standard deviation (thous. EUR)

	
3362

	
3145

	
3252

	
4072




	
Coefficient of variance (%)

	
187%

	
181%

	
183%

	
168%




	
Depreciation




	
Median (thous. EUR)

	
548

	
539

	
569

	
547




	
Arithmetic mean (thous. EUR)

	
958

	
948

	
976

	
1004




	
Standard deviation (thous. EUR)

	
1992

	
1956

	
2069

	
2581




	
Coefficient of variance (%)

	
208%

	
206%

	
212%

	
257%




	
Non-current liabilities




	
Median (thous. EUR)

	
550

	
758

	
716

	
818




	
Arithmetic mean (thous. EUR)

	
2460

	
2498

	
2666

	
2855




	
Standard deviation (thous. EUR)

	
6008

	
5802

	
6604

	
6699




	
Coefficient of variance (%)

	
244%

	
232%

	
248%

	
235%




	
Current assets




	
Median (thous. EUR)

	
3377

	
3488

	
3616

	
4054




	
Arithmetic mean (thous. EUR)

	
5825

	
5898

	
6463

	
6916




	
Standard deviation (thous. EUR)

	
12,807

	
13,255

	
14,690

	
13,559




	
Coefficient of variance (%)

	
220%

	
225%

	
227%

	
196%




	
Current liabilities (payables)




	
Median (thous. EUR)

	
2032

	
2275

	
2353

	
2354




	
Arithmetic mean (thous. EUR)

	
4305

	
4537

	
5731

	
5843




	
Standard deviation (thous. EUR)

	
9527

	
10,395

	
15,945

	
15,469




	
Coefficient of variance (%)

	
221%

	
229%

	
278%

	
265%




	

	
Inventories

	

	

	




	
Median (thous. EUR)

	
1388

	
1303

	
1226

	
1285




	
Arithmetic mean (thous. EUR)

	
2262

	
2198

	
2233

	
2288




	
Standard deviation (thous. EUR)

	
4081

	
3689

	
3782

	
3681




	
Coefficient of variance (%)

	
181%

	
168%

	
170%

	
161%








Source: own research.
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Table 3. Value added in individual years.






Table 3. Value added in individual years.





	Year
	2018
	2017
	2016





	Value added (coef.)
	3.44
	3.72
	3.74







Source: own research, based on the data of the Statistical Office of the Slovak Republic.
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	2018
	2017
	2016





	Over the limit value
	40
	44
	43



	Below the limit value
	6
	2
	3







Source: own research.
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Table 5. Discretionary accruals for selected agricultural enterprises.






Table 5. Discretionary accruals for selected agricultural enterprises.











	
	2018
	2017
	2016





	Over the limit value
	43
	44
	41



	Below the limit value
	3
	2
	5







Source: own research.
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Table 6. Confusion matrix.
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Predicted Values






	
Real values

	

	
Negative

	
Positive




	
Negative

	
True negative

	
False positive




	
Positive

	
False negative

	
True positive








Source: Klepac and Hampel (2016).
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Table 7. Confusion matrix in the analyzed period.
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Jones 2018

Beneish 2018

	

	
Predicted group




	
Real group

	

	
Negative (0)

	
Positive (1)

	




	
Negative (0)

	
0

	
6

	
6




	
Positive (1)

	
3

	
37

	
40




	

	
3

	
43

	
46




	
Jones 2017

	

	
Predicted group




	
Real group

	

	
Negative (0)

	
Positive (1)

	




	
Negative (0)

	
0

	
2

	
2




	
Positive (1)

	
2

	
42

	
44




	

	
2

	
44

	
46




	
Jones 2016

	

	
Predicted group




	
Real group

	

	
Negative (0)

	
Positive (1)

	




	
Negative (0)

	
1

	
2

	
3




	
Positive (1)

	
4

	
39

	
43




	

	
5

	
41

	
46








Source: own research.
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Table 8. Classification of parameters.
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	Jones (2018)

Beneish (2018)
	Jones (2017)

Beneish (2017)
	Jones (2016)

Beneish (2016)





	Total accuracy
	80.43%
	91.30%
	86.96%



	Sensitivity
	92.50%
	95.45%
	90.70%



	Specificity
	0%
	0%
	33.33%



	Error I type
	7.50%
	4.55%
	9.30%



	Error II type
	100%
	100%
	66.67%



	AUC
	59.60%
	96.60%
	55.80%







Source: own research.
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Table 9. The overview of fulfilled criteria of earnings management models in Slovak conditions.
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	Model
	The Adjusted Coefficient of Determination
	Standard Deviations
	Statistical Significance of Models
	Statistical Significance of Variables
	Fulfilled Criteria





	Jones model
	no
	no
	yes
	no
	1



	Modified Jones model
	no
	no
	yes
	yes
	2



	Jeter and Shivakumar model
	no
	no
	yes
	no
	1



	Kasznik model
	no
	no
	yes
	yes
	2



	Key model
	yes
	no
	yes
	no
	2



	Teoh, Welch and Wong model
	no
	yes
	yes
	yes
	3



	Kothari model
	no
	no
	yes
	yes
	2







Source: Strakova and Adamko (2019).
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