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Abstract

Research background: In creative accounting, the primary goal of every enterprise is to increase
and strengthen its market position. Over the years, manipulation of financial statements has also
reached the territory of Central European countries, including the Slovak Republic. Therefore, an
analysis was conducted to identify enterprises that handle accounting. This article focuses specifi-
cally on Sector A: agriculture, forestry, and fisheries.

Purpose of the article: The aim of the article was to reveal the creative accounting practices of
a sample of enterprises operating in the Slovak business environment in a sector using the Bene-
ish model.
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Methods: The Beneish model was used to calculate the manipulation of enterprises’ financial
statements. Both variants, that is, the 5-parameter model and 8-parameter model, were used for
the calculation. The results of these models were plotted using graphs and receiver operating
characteristic (ROC) curves.

Findings & value added: Based on the use of both variants of the Beneish model, it was proven
that enterprises in the analyzed sector use the possibility of manipulating financial statements.
The added value of the article is the detection of the use of creative accounting in a specific sec-
tor, which makes the study original in its application and space-time orientation.

Introduction

Creative accounting is a frequently used tool in the field of economic crime
and delinquency (Hlawiczka et al., 2021, pp. 27-37). This topic has been
practically observed since the second half of the last century, but the largest
boom in creative accounting was experienced before the global financial
crisis in 2007. The information that came to the surface led to a reassess-
ment of accounting and its regulations (Savova, 2021, pp. 111-122; Le-
hene, 2021). Several measures have been taken, most of which were pre-
pared and implemented in the bustle of a rapidly changing economic envi-
ronment, which means that these measures were not as effective as the au-
thorities expected (Kliestik et al., 2020a, pp. 332-345).

The current theory represents a relatively solid pool of knowledge and
practices on how to identify creative accounting techniques and which
methods should be used to detect them (Khuong et al., 2020, pp. 247-261).
It should be noted, however, that on the other hand of the barricade there is
an enterprise practice indicating the use of different measures and steps to
present the economic results in the best possible way and thus manipulate
various accounts in different ways (Setyoputri & Mardijuwono, 2020, pp.
502-512; Pardal et al., 2021, pp. 48-51).

Recent research and a growing number of published articles have re-
vealed that this topic is still relevant and of long-term interest, even without
the publicizing of major accounting scandals (Figure 1). The citation report
shows that knowledge, monitoring, study design, and awareness of creative
accounting are increasing every year, and since 2004, there has been
a growing trend of publications trying to raise awareness about this phe-
nomenon. The authors’ efforts are focused on the development of models
that reveal or deal with creative accounting to raise awareness, which may
result in better studies, proposals, and measures to prevent illegal manipula-
tion of financial statements and thus decrease the potential financial risks to
business partners (Dvorsky et al., 2020, pp. 76—88; Minciu et al., 2020;
Gasova & Stofkova, 2017). All relevant studies are mostly published in
highly developed countries, but the problem of earnings manipulation is

482



Equilibrium. Quarterly Journal of Economics and Economic Policy, 17(2), 481-510

critical in emerging European countries, where the issue of creative ac-
counting has not yet been explored adequately (e.g., Slovakia, the Czech
Republic, and Poland), making this problem even more specific in the giv-
en economic conditions (Svabova et al., 2020b, pp. 80-90).

Thus, this study aims to reveal the creative accounting practices of
a sample of enterprises operating in the Slovak business environment. De-
spite the fact that this is a one-country study, its results may be applied
within the Visegrad countries as well in the context of the realized sectoral
research, as these countries were economically interconnected in the past
and have very similar formulas of economic behavior even under the cur-
rent conditions (Valaskova et al., 2020b, pp. 101-119). The research sam-
ple consisted of enterprises operating in the agriculture, forestry, and fish-
ing sectors (statistical classification NACE A) from 2015 to 2018. The
study focuses on the critical sector of our unique national environment,
which was floundering in scandals in the analyzed period. Thus, a number
of enterprises with a high probability of earnings manipulation may be
found in this sector. The size and period were chosen intentionally to indi-
cate that external factors play an important role and may motivate an enter-
prise to use manipulative techniques.

The comparison of the Beneish models (Beneish, 1999, pp. 24-36) and
the application of the modified Jones model (Dechow et al., 1995, pp. 193—
225) helps detect earnings management practices and identify the use of
creative accounting in a specific sector, which makes the study original in
its application and space-time orientation. The analysis is completed using
a graphical representation (radar graphs), where the resulting scores of the
Beneish and modified Jones models are assessed in individual years. The
construction of ROC (Receiver operating characteristic) curves illustrates
which of the models can better explain the probability of occurrence of
creative accounting in the analyzed industry.

The paper is divided as follows: first, the literature review section sum-
marizes the most important and relevant studies published in this field to
declare the importance and topicality of the issue. The Materials and Meth-
ods section specifies the methods and models used to depict earnings ma-
nipulation practices in a sample of enterprises. The Results and Discussion
section provides crucial findings and discusses them in the context of other
international studies.
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Literature review

The literature review covers the research incentives devoted to this topic.
Creative accounting and earnings management are global phenomena.
These studies focus on a better understanding of the reasons enterprises use
this tool to adjust financial statements. This may be due to the financial
health of the enterprise and financial indebtedness (Xu et al., 2021, pp. 22—
38; Dima & Vasilache, 2016, pp. 127-143; Valaskova et al., 2021b, pp.
639-659), policy uncertainty (Yung & Root, 2019, pp. 255-267), staying in
the market (Gavurova et al., 2020, pp. 557-569; Vatamanescu et al., 2021;
Ngo, 2021, pp. 60-63), or business prosperity, where managers seek differ-
ent ways to meet their revenue while meeting the goals set by business
management (Wang et al., 2021; Stofko & Stofkova, 2014). The system of
rewarding managers based on adherence to the goals set by business own-
ers, who reward their managers based on corporate governance, has also
been described in Mayberry et al. (2021, pp. 2723-2757) and Cumming e?
al. (2021, pp. 775-813). Goel and Kapoor (2021) find that gender diversity
affects the adjustment of financial statements; for example, in enterprises in
which women have fewer attempts at excellent accounting than in enter-
prises with men. The change in the names of enterprises may be the reason
for this manipulation. This was pointed out by Devos et al. (2021). They
claim that changing the name of the enterprise may lead to the loss of a
large portion of its customers and, as a result, they rely more on creative
accounting to stay in business.

There are dozens of appropriate models for disclosing creative account-
ing, but the Beneish Model is used worldwide. The results of this model for
successful business detection are very good, as evidenced by the study of
Shakouri et al. (2021, pp. 39-48), where the result of successful detection
was at the level of 73%, which was also confirmed by the McFadden coef-
ficient. It is possible to use the Beneish 5-element model or Beneish 8-
element model. This study compared them, and the authors were inspired
by the article created by Wiszniowski (2020, pp. 9218-9222). This study
exposes accounting fraud using both Beneish models. The study found that
the 5-parameter model is better than the 8-parameter model in Polish condi-
tions. Sabau et al. (2021) used the Beneish element score and investigated
its impact on the Romanian environment. The sample of 66 enterprises
confirms the significant influence of the GMI, AQI, DEPI, and TATA on
the final M-score. The results of the present study also required the use of
the modified Jones model, which was required to construct the ROC
curves. Garfatta (2021, pp. 189-199) and Goncalves et al. (2021) have
confirmed its quality.
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The approaches of academics also reworked the Beneish model or used
new methods to increase detection power. These studies analyzed creative
accounting using panel data regression models (Bansal & Kumar, 2021, pp.
194-216), one-dimensional analysis, or panel regression (Kim et al., 2021,
pp- 27-48). Logistic regression was performed as described by Purba et al.
(2021). The least-squares method was used by Ismael and Kamel (2021),
Bhutta et al. (2021), and Chakroun et al. (2022, pp. 331-362). Bansal and
Ali (2021, pp. 559-572) supplemented the analysis with a one-dimensional
and two-dimensional portfolio of methodology and cross-sectional Fama-
MacBeth regression. Svabova et al. (2020a, pp. 485-508) modified Beneish
M-score to create their own model for identification of fraudulent behavior.
The authors designed their models based on their origin, using discriminant
analysis and financial reports from 2009 to 2018. The test sample for the
origin and the new model included 1,900 Slovak enterprises. The coverage
of both models was 32.7% for manipulating behavior and 38.4% for non-
manipulating behavior.

The authors also investigate the paths between creative accounting, as
determined by the Beneish model, and bankruptcy. Valaskova et al. (2021a,
pp. 167-184) applied two models based on discriminant analysis. They
combined the earnings management model (Beneish M-score) with the
bankruptcy model (Altman's Z-score). The authors disclosed significant
bonds between these financial situations based on a sample of 11,105 busi-
ness units from the Visegad Group. Enterprises in financial distress, or “the
enterprises of the uncertain zone” tend to manipulate earnings. Srebro et al.
(2021) ran these models for agricultural enterprises in Serbia. The results
were supported by the Z'-score model and the Z-score probability calcula-
tion of financial distress in the period 2015-2019. The results confirm that
many bankruptcies reflect signals of purposeful managerial manipulation.
Pavlovic¢ et al. (2019, pp. 254-272) also investigated the earnings manage-
ment phenomenon in agriculture in the context of the age of the board of
directors, revealing no mutual interconnection between the analyzed fac-
tors. Agribusiness is typical of low earnings quality reporting (extreme
level of accruals), which is why accrual-based earnings management is
more typical in this sector (Trejo-Pech et al., 2016, pp. 89—118; Stofkova et
al., 2016). Dadayan et al. (2020) also confirmed that business activities in
agriculture are risky, and the growth of production and financial stability
depends on how subjects overcome economic risks. The importance of the
agricultural sector in the specific conditions of Slovakia is highlighted in
the studies by Valaskova et al. (2020a) or Blazek et al. (2020).

Rossi ef al. (2020, pp. 37-52) found the opposite dependence. The Be-
neish M-score was calculated to be related to the Altman Z-score and Pi-
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otroski F-score. The findings note, based on the case study, that financial
instability predicts bankruptcy but simultaneously excludes the manage-
ment of earnings at the same time. Kovalova and Frajtova Michalikova
(2020) and Hrosova (2021) evaluated the same issue in the aforementioned
studies. They prefer the CFEBT model to the Z-score because it was con-
structed for Slovak and Czech conditions. Papik and Papikova (2021, pp.
185-201) compared the classification ability of financial ratios to the finan-
cial variables of the Beneish model, and the decision tree to the random
forest. This was considered an unintentional financial error. The level of
quality in the detection of accounting errors was proven based on 400 items
from 80 enterprises.

Recent research has concentrated on the causes of creative accounting,
the link between manipulation and bankruptcy, and the general selection of
appropriate detection models. This study compares the adequacy of the 5-
parameter Beneish model and its extension in an agri-sector to set the pref-
erence for revealing creative accounting quickly and reliably. The research
applied this methodology to different sectors affected by the manipulation
of earnings in a similar emerging economy.

Research method

The dataset of the analyzed businesses was generated using the Amadeus
financial database created by Bureau van Dijk. The sample consists of en-
terprises operating in the agriculture, forestry, and fishing sectors. As indi-
cated in the introduction section, the selection of enterprises was purpose-
ful, as there is a high presumption of adjustments in the financial statements
for this sector of the economy (based on the official EU reports, this sector
in Slovakia is affected by lasting problems with tax fraud and financial
affairs). Patton (2004) confirmed that dedicated sampling should be used to
identify and select information-rich cases to make the most efficient use of
limited cases.

The sample of enterprises was subject to criteria for achieving more rel-
evant results (to avoid the selection of enterprises according to their size,
legal form, or years of operation). Table 1 presents the financial criteria.

Enterprises were selected based on the NACE and financial criteria.
A total of 46 enterprises met the financial criteria analyzed. The Beneish
model was used for the analysis. This model can be compiled into five in-
dicators (DSRI, GMI, AQI, SGI, DEPI), or as a more complex model, which
includes much more data from financial statements, as it consists of eight
indicators. In the case of the 8-parameter Beneish model, SGAI, LVGI, and
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TATA indicators were added to the aforementioned indicators. These indi-
cators form a sophisticated model that can identify enterprises that have
manipulated their financial statements. Although these models are widely
used to detect the probability of manipulation of financial statements, they
cannot detect the manipulating companies (their detection should be ac-
companied by the application of additional models and techniques). More-
over, Beneish M-score models are probabilistic models and their ability to
detect earnings manipulation is not 100% accurate (Herawati, 2015, pp.
924-930). It should also be mentioned that the most accurate results were
achieved when applied to a sample of public company data.

The main definition of the relationship is based on the following equa-
tions:

5 parameter Beneish model

M = -6.065 + 0.823-DSRI + 0.906:GMI +
+0.593-AQI + 0.717-SGI + 0.107-DEPI o))

8 parameter Beneish model

M =-4.84 + 0.92- DSRI + 0.528-GMI +
+0.404-A0I + 0.892-SGI + 0.115-DEPI - 2)
-0.172-SGAI + 4.679-TATA - 0.327-LVGI

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.

The classification rule of these models was set by Beneish at —2.22,
which is the limit between manipulation and nonmanipulation. If the result-
ing M-score is below this value, it means that there were no manipulations
of the financial statements in the accounting period; the Beneish model
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does not assume manipulative interventions. However, if the M-score is
higher than —2.22, probable manipulations in the accounting records for
the given accounting period are indicated. Each element in the model has
its own rules for indicating the possible risk of fraud, the so-called fraud
indicator (Mantone, 2013).

Table 2 lists the limit values for individual indicators. When these limit
values are exceeded, it indicates that there are problem issues with the ana-
lyzed parameter. As can be seen in Table 2, the manipulation indicators of
the individual indicators of the Beneish model offer a better specification of
the problem of manipulation of accounting data. Each of these indicators is
characterized by a formula consisting of various pieces of informational
data that may have been manipulated.

Therefore, the power of these models must be determined. Therefore,
ROC curve analysis was used. However, the modified Jones model was
used as another model to obtain relevant results. This model was used to
reveal creative accounting through discretionary accruals. Valaskova et al.
(2019, pp. 3922-3931), Kliestik ef al. (2020b, pp. 371-400), Kliestik et al.
(2021, pp. 1452-1470), and Gregova et al. (2021, pp. 221-244) classified
this model as the best for the detection of creative accounting in the Slovak
Republic. The modified Jones model is a model improved by Dechow et al.
(1995, pp. 193-225), which extends the original Jones model by changing
sales, meaning that this model understands more data that appears in the
financial statements of enterprises. The relationship that applies to the mod-
ified Jones model is captured using the following formula (3):

NDA; 1 N AREV;, — AREC; N PPE;, N 3
B AT AL L ®

where:

NDAj non-discretionary accrual in a year t;

TA; total accrual in a year t;

Aie1 total assets in a year t-1;

AREVj annual change in revenue in year t

ARECj annual change in receivables in year t.

PPE; long-term tangible assets in a year t;

O, O, 012 coefficients;

€it prediction error.
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Using the above-mentioned models, an analysis was created using ROC
curves to show which among the 5-member Beneish model or the 8-
member Beneish model, is better, more accurate, and provides more relia-
ble information.

Results

The 5-parameters Beneish model was computed first, followed by the 8-
parameters.

S-parameter Beneish model

The 5-parameters Beneish model, which is easier to quantify, was the
first to be used. The Beneish M-score was calculated for selected 46 enter-
prises from sector A — agriculture, forestry, and fishing. The required data
were fitted to Equation (1). Table 3 shows the number of enterprises that
committed manipulations based on the Beneish M-score calculation.

The number of enterprises that handle them has varied over the years. In
2016, 42 enterprises tried to manipulate, which is more than 91% of all
monitored enterprises; thus, only 9% of the enterprises did not commit
manipulation. In 2017, the number of handling enterprises had decreased.
Compared to 2016, 21% fewer enterprises were handled, representing 33
enterprises, and 225% more enterprises avoided manipulating financial
statements (i.e., 13 enterprises). In 2018, however, the number of handling
enterprises increased by 27% to 42 enterprises. This amounted to a 69%
decrease in enterprises that did not commit fraud. The results indicate that,
on average, up to 85% of the total number of monitored enterprises in
a given sector are manipulated with their financial statements.

Figure 2 shows the development of the resulting Beneish M-scores for
individual enterprises in individual years. It can be seen, that some enter-
prises were not engaged in any manipulation over the years. In addition, the
resulting M-score shows that some enterprises manipulate their financial
statements every year, resulting in values above the manipulation limit (red
line) in each monitored year.

8-parameter Beneish model
After analyzing the 5-member Beneish model, an 8-member Beneish

model was applied. Various Beneish M-score values were obtained, as
evidenced by the number of enterprises that resorted to manipulation and
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those that did not. Table 4 shows the division of enterprises into manipula-
tive and non-manipulative enterprises.

Figure 3 presents the values of the Beneish M-score that were not too
far from the manipulation limit (red line) except for one enterprise in 2018.
According to the initial calculations, this one did not commit manipulation.
The final M-score was far from any manipulation. Other enterprises have
moved around the limits of manipulation. This means that enterprises were
trying to use more sophisticated handling strategies, as proven by the
smaller deviations from the handling limit.

Figures 4, 5, and 6 compare the Beneish 5 and Beneish 8 parameter
models. Figure 5 shows a comparison of the two models for 2018. There
were no significant changes in the number of enterprise number 30. It may
be noted that the informative values of the Beneish 5 and Beneish 8 models
for 2018 were the same; therefore, both models were almost identical.

However, the change occurred, as can be seen in the next monitoring pe-
riods, specifically in 2017 and 2016. In 2017, the color distribution did not
change, and it is evident that the difference in the resulting M-score value
was different for the Beneish 5 and Beneish 8 models. While the M-score
values for Beneish 5 are around the manipulation threshold, except for the
results for enterprises 14, 20, 22, and 44, the remaining values suggest that
the monitored enterprises should not approach the manipulation of their
accounts. However, this statement is refuted by the values of the Beneish 8
model, where a high number of enterprises that committed manipulations in
the given period can be observed as the resulting M-score values are above
the manipulation limit.

Similar to 2017, 2016 again revealed the gap between the monitored re-
sults of both models. The resulting M-score values for the Beneish 5 model
show that almost no enterprise has committed manipulation. The M-score
of the Beneish 8 model offers a different conclusion. As is evident, the
Beneish 8 model assessed most enterprises as manipulative, which is de-
clared by the distance of the individual peaks from the manipulation limit.

Two simple variants of the Beneish model were compared using this
simple graphical representation. In most cases, the five-parameter model
offers a final M-score around the manipulation boundary. However, the
second variant, the 8-parameter Beneish model, shows that using a larger
amount of information from financial statements can produce different
results. This was proven by the different M-score values for each variant.
This finding was verified using ROC curves that show which of the models
captured the manipulative behavior of enterprises more accurately; there-
fore, these models should be used for the detection of manipulation in en-
terprises.
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To compare these two models based on ROC curves, the results of an-
other detection model are required to reveal potential creative accounting
practices. Therefore, the modified Jones model was computed. Enterprises
were classified as manipulative or non-manipulative based on calculated
discretionary accruals. This division is presented in Table 5.

Figure 7 shows enterprises that manipulated their accounts (yellow) and
enterprises that did not manipulate their accounts (green) based on discre-
tionary accruals of the modified Jones model.

To evaluate the results of the ROC curves, it was necessary to divide the
data into four groups that capture certain situations. These groups included
true negatives, false negatives, false positives, and true positives.

Based on the classification of enterprises into these groups, it is possi-
ble to calculate the overall accuracy, sensitivity, and specificity of the mod-
el. Using the determined sensitivity and specificity values, it was possible
to construct ROC curves and evaluate their accuracy using the area under
the curve (AUC). This value is always in the range of 0 to 1, but the rele-
vant results range from 0.5. Table 6 shows the AUC values and associated
test quality.

Evaluation of the combination of Beneish 5 models and the modified Jones
model

Based on the analysis of all graphs and AUC curves, the best predictive
ability was obtained by comparing the Beneish M-score and modified Jones
model adjusted to numerical values 0 and 1. Negative is represented by the
number 0 and positive is represented by the number 1. This was also con-
firmed by the results, which showed more favorable values for this option,
as they have a much better classification capability. Table 7 was compiled
based on these findings.

Following the outputs of the matrix of changes, the number of enterpris-
es that were correctly classified as manipulating their financial statements
changed during the reporting period. In 2016, 37 enterprises were correctly
identified, representing approximately 80% of all the enterprises. In 2017,
32 enterprises were correctly classified, representing approximately 70% of
the enterprises analyzed in that year. In 2018, approximately 85% of the
enterprises were correctly identified (39 enterprises). It can be said that
enterprises used manipulation practices due to the possibilities and gaps in
legislation and the ingenuity of their accountants and managers, as evi-
denced by the high values of correctly classified enterprises in the reference
periods. The resulting calculations for all indicators in the monitored peri-
ods are listed in Table 8.
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The results of the graphical representation of the ROC curves are shown
in Figures 8, 9, and 10.

Evaluation of the combination of Beneish 8 models and the modified Jones
model

The same analysis was performed for the Beneish model, which con-
tains eight parameters, in combination with the modified Jones model,
which remained unchanged. The matrix of changes (Table 9) captured the
results obtained for a given combination of models.

Based on the results shown in Table 10, it was found that in 2016, ap-
proximately 87% of enterprises that manipulated their accounting data were
correctly identified, representing 39 enterprises. This year, there was also
a result that captured one enterprise that was identified as incorrectly posi-
tive. In 2017, 42 enterprises were correctly identified, representing approx-
imately 91% of the total monitored enterprises. In 2018, 80% of enterprises
were correctly identified, representing 37 enterprises. The resulting calcula-
tion of all the values obtained is presented in Table 10.

All information was graphically captured by ROC curves (Figures 11,
12, and 13).

It may be seen that the 5-parameter Beneish model showed similar re-
sults to the 8-parameter Beneish model in some cases. However, it did not
reach such convincing values as in the 8-parameter Beneish model. For
comparison purposes, 2017 was a crucial year. The value of 96.60% of the
AUC of the 8-parameter Beneish may be considered the most differential.
This led to the finding that the 8-parameter Beneish model is better for
revealing creative accounting in enterprises.

Discussion

The results of the investigation are discussed in the recent studies and ap-
proaches related to the use of Beneish models, the choice of a specific sec-
tor and period of detection, and the contrast model for evaluation of the
power of detection.

Wiszniowski (2020, pp. 9218-9222) employed a similar detection
method. This study focuses only on enterprises that are known to manage
earnings. However, the research provided the opposite conclusion, that the
8-parameter Beneish model is better and more accurate. A Polish study also
used a small sample of enterprises. The threshold value (—2.22) of the
overall score was the same in both studies. It was not a one-sector study, as
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the sample consisted of 10 enterprises from the production, food, agricul-
ture, financial services, construction services, and “new technology” sec-
tors. Legal status was also broad: public limited companies, private limited
companies, companies owned by natural persons, and state-owned compa-
nies. The difference in results may be caused by the use of a very small
sample, including various legal statuses and sectors. However, a significant
reason for the different findings is the different use of thresholds for varia-
ble values in the Beneish model. Table 11 lists the limits used in this Polish
investigation. This study used the unequal values of the handling indicators
from Table 2.

Timofte et al. (2021, pp. 296-312) focused on creative accounting in
northeastern Romania, which is associated with many tax evasion crimes.
An equal assessment of Beneish models was planned, but not with the same
approach as in this investigation. They preferred the Beneish model and its
S-parameter version for 30 enterprises. Preferences were made because of
circumstances without an empirical assessment. The 8-parameter Beneish
model was intended, but finally, the lack of data availability from the Min-
istry of Public Finance led to the selection of a 5-parameter model.

The results of the preference of the 8-parameter Beneish model were
empirically proven for a selected sector. Bilan and Jurickova (2021) used
the Beneish model in a Slovak environment in a specific sector. They dis-
closed the use of earnings management in the processing and production of
food products and assessed the power of the Beneish model. They did not
prefer the modified Jones model and argued that its origin was not in Cen-
tral European countries. However, the CFEBT model is recommended be-
cause it was created in this region, and may provide a better solution for
detecting creative accounting.

Valaskova and Fedorko (2021) analyzed the Slovak and Czech enter-
prises for the same period. The existence of manipulation was also dis-
closed but in different sectors. Creative accounting occurred during
transport and storage (NACE H). These studies reflected the status of the
Slovak economy during the same period, which supported the manipulation
of earnings. In addition, the investigation provides specific macroeconomic
impacts that influence not only sector H, but also sectors such as agricul-
ture, forestry, and fisheries. Table 12 summarizes the relevant factors for
the Slovak enterprises in 2016, 2017, and 2018. Some elements support the
existence of creative accounting in the Slovak business environment.

The preference of Beneish models was assessed using the modified
Jones model. This adequacy was chosen based on previous research on
creative accounting in emerging European markets. Aghghaleh et al. (2016,
pp- 57-65) also used the modified Jones model. They performed a longitu-
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dinal paired study from 2001 to 2014 in Malaysia. The modified Jones
model matched the Beneish M-score. The sensitivity of predicting fraud
cases was 73.17%, compared to 69.51%. Therefore, there is very close
detection power between the models used. These results were also con-
firmed in this short-term investigation by the high sensitivity values of both
models (Tables 8 and 10) for the entire analyzed period of 2016-2018.

Thus, the methodology of comparing the results of Beneish models us-
ing the modified Jones model is adequate, even in a short period of time, as
declared in this study. The reduction in the period of disclosing manipula-
tors improves the importance of this exploration. The period of 2016-2017
was very open for Slovak enterprises to apply creative accounting, and the
8-parameter Beneish model is appropriate for revealing creative accounting
for enterprises in a specific sector. However, following the empirical evi-
dence provided, this model is also very sensitive to the detection of non-
manipulative ones.

Conclusions

The aim of the article was to reveal the creative accounting practices of
a sample of enterprises operating in the Slovak business environment in
aselected sector using the Beneish model. Creative accounting practices
were identified, and better and more accurate detection power was deter-
mined using the §-parameter Beneish model. This conclusion was based on
the contrary results of the modified Jones model and captured ROC curves.
Therefore, the 8-parameter model demonstrated excellent AUC values.
This version of the Beneish model is recommended for revealing creative
accounting in Central European countries.

The practical implications of these findings may be observed by fiscal
authorities to monitor the level and risk of creative accounting not only in
Slovakia, but this approach may be applied in a whole region of countries.
Auditors may use the methodology as the first step of investigation before
in-depth analysis of the specific enterprise and due diligence phase.

The limitations of this study are as follows. The Beneish models were
used for a single sector and a small sample of 46 enterprises. However,
a more in-depth analysis would require direct contact with the employees
(managers) of the enterprises concerned, who would be willing to explain
the various economic operations to better determine whether the enterprise
manipulates its accounting records, as not every use of creative accounting
is linked with a crime.

494



Equilibrium. Quarterly Journal of Economics and Economic Policy, 17(2), 481-510

Future research may focus on confirming the results of the analysis of
sector A using Beneish models. The results of this study can be compared
with the industry in V4 countries. This analysis also focuses on the entire
economy of the Slovak Republic and compares these results with those of
V4 countries. In addition, further models may be added to obtain a compre-
hensive view of creative accounting.
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Annex

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
Minimal value of net income 100,000

Table 2. Values of handling indicators

DSRI GMI AQI SGI DEPI SGAI LVGI TATA

Fraud

A >1.46 >1.19 >1.25 >1.61 >1.077 >1.041 >1.111 >0.031
indicator

Table 3. Results of business analysis through the Beneish model

2018 2017 2016
Over the limit value 42 33 42
Below the limit value 4 13 4

Table 4. Results of business analysis through the Beneish model

2018 2017 2016
Over the limit value 40 44 43
Below the limit value 6 2 3

Table 5. Results of business analysis using the Modified Jones model

2018 2017 2016

Over the limit value 43 44 41

Below the limit value 3 2 5




Table 6. Table of test values and qualities for AUC

AUC value Test quality
09-1 Excellent
0.8-0.9 Very good
0.7-0.8 Good
0.6-07 Sufficient
0.5-0.6 Insuffficient

Table 7. Matrix of changes in the monitored years

Jones 2018 .
Beneish (5) 2018 Predicted group
Negative (0) Positive (1)
Negative (0) 0 4 4
Real group Positive (1) 3 39 42
3 43 46
Jones 2017 .
Beneish (5) 2017 Predicted group
Negative (0) Positive (1)
Negative (0) 1 12 13
Real group Positive (1) 1 32 33
2 44 46
Jones 2016 .
Beneish (5) 2016 Predicted group
Negative (0) Positive (1)
Negative (0) 0 4 4
Real group Positive (1) 5 37 42
5 41 46
Table 8. Classification of parameters to assess the success of models
Jones 2018 Jones 2017 Jones 2016
Beneish 2018 Beneish 2017 Beneish 2016
Overall accuracy 84.78% 71.74% 80.43%
Sensitivity 90.70% 72.73% 90.24%
Specificity 0.00% 7.69% 0.00%
False positive 6.98% 2.27% 12.20%
False negative 100% 92.31% 100%
AUC 64.90% 38.50% 54.80%




Table 9. Matrix of changes in the monitored years

Jones 2018
Beneish 2018 Predicted group
(t))
Negative (0) Positive (1)
Negative (0) 0 6 6
Real group
Positive (1) 3 37 40
3 43 46
Jones 2017
Beneish 2017 Predicted group
)
Negative (0) Positive (1)
Negative (0) 0 2 2
Real group
Positive (1) 2 42 44
2 44 46
Jones 2016
Beneish 2016 Predicted group
)
Negative (0) Positive (1)
Negative (0) 1 2 3
Real group
Positive (1) 4 39 43
5 41 46

Table 10. Classification of parameters to assess the success of models

Jones 2018 Jones 2017 Jones 2016
Beneish 2018 Beneish 2017 Beneish 2016
Overall accuracy 80.43% 91.30% 86.96%
Sensitivity 86.05% 95.45% 95.12%
Specificity 0.00% 0.00% 33.33%
False positive 6.98% 4.55% 9.76%
False negative 100% 100% 66.67%

AUC 59.60% 96.60% 44.20%




Table 11. Tresholds for variable values in Beneish model

Marker DSRI GMI AQI SGI DEPI SGAI LVGI TATA

Manipulators  1.412 1.159 1.228 1.581 1.072 1.107 1.124 0.049

Non-

. 1.030 1.017 1.031 1.133 1.007 1.085 1.033 0.015
manipulators

Source: own processing according to Wiszniowski (2020).

Table 12. Macroeconomic factors for Slovak enterprises

Factor 2018 2017 2016
Factor 1 corruption corruption corruption
Factor 2 tax rates bureaucracy bureaucracy
Factor 3 tax regulations tax rates tax rates
Factor 4 low educated labour restrictive labour restrictive labour

force regulations regulations
Factor 5 access to finance tax regulations tax regulations

Source: own processing according to Valaskova & Fedorko (2021).

Figure 1. Citation report of creative accounting (Web of Science)
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Figure 2. Development of M-score values for the 5-parameter Beneish model
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Figure 3. Development of M-score values for 8-parameter Beneish model
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Figure 4. Comparison of Beneish 5 and Beneish 8 models in 2018
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Figure 5. Comparison of Beneish 5 and Beneish 8 models in 2017
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Figure 6. Comparison of Beneish 5 and Beneish 8 models in 2016
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Figure 8. ROC curve in 2018 comapring the Jones and Beneish model (5)
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Figure 9. ROC curve in 2017 comapring the Jones and Beneish model (5)
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Figure 10. ROC curve in 2016 comapring the Jones and Beneish model (5)
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Figure 11. ROC curve in 2018 comapring the Jones and Beneish model (8)
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Figure 12. ROC curve in 2017 comapring the Jones and Beneish model (8)
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Figure 13. ROC curve in 2016 comapring the Jones and Beneish model (8).
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