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Abstract

Errors are inevitable in accounting and factors such as diversity and complexity of
economical subjects, workloads, exhaustion, and similar issues increase their likelihood.
As well, the constant change of the economic, social, and other factors makes it vital to
consider the change of the accounting principles and methods, in order to enable the
adaptation of the enterprises to new conditions, since all these issues can result in the
detection of manipulation of earnings in the financial statements.This subject received
serious attention after the Enron Corporation scandal incurred. This research aims to prove
the need for the application of the enhanced Beneish Model for credited companies listed
in the Tehran Stock Exchange between the years 2009 and 2020. Target sample consists of
265 companies, which have been used to estimate and improve the Benish model using
logit regression and genetic algorithm. The result shows that, according to the Confusion
Matrix, among all models of detection of manipulation of earnings in financial statements,
the genetic algorithm Beneish model has maintained 73.21 accuracies, which is considered
the highest rate for predictability compared to the primary Beneish model and models
offered with logistic regression, thus the theory of this writing is approved.

Keywords: The Detection of Manipulation of Earnings in Financial Statements, Annual
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Introduction

From the early 1980s, financial
statements became subject to disputes.
Accounting and auditing, management
and earning manipulations, and various
forms of fraud, similar to the Enron and
WorldCom scandals in the US had
become the center of attention for many
researchers since they all resulted in the
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manipulation of financial statements to
show earnings. From the perspective of
the users, manipulation of the financial
statements is not just revealing past
issues, they give a form of predictions for
future problems for the enterprises and
their managers. The issues could create
distrust against the management's
credibility and competence, as well as the
credibility of the reported earnings. It is
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also detrimental to the credibility of the
financial statements and causes the
mismanagement of capital and resource
distributions, creating further distrust
against capital markets for people. Taking
all into consideration, this research aims
to create an optimal and precise model
suitable for the detection of the
probability of the manipulation of
earnings in financial statements according
to the Beneish model in Iran’s stock
market. To achieve the target, the theories
are presumed and tested as follows:

First theory: the enhanced Beneish
model with logistic regression has higher
accuracy to detect the manipulation of
financial statements compared to its
primary model.

Second theory: the enhanced Beneish
model with genetic algorithm has higher
accuracy to detect the manipulation of
financial statements compared to its
primary model.

Third theory: the enhanced Beneish
model with logistic regression has higher
accuracy to detect the manipulation of
financial statements compared to the
enhanced model with logistic
regression.

Methods & Material

Data collections are based on the
library method with the application of
post-event methodology. The required
data are extracted from the Codal
website, as well as, using the published
financial statements and reports of the
listed companies in the Tehran Stock

Exchange between 1388 and 1399.
Furthermore, Spss software, Matlab, and
Phyton are used to analyze the data.

Before modeling was processed, new
detection models were developed based
on two input data sets (training and
testing). First, the data collection of the
companies were divided into two groups:
The data from the year 1388 to 1398 have
been selected as the assessor (training)
data set and the data from 1399 as the
testing data set, with the aim that after
finding the ultimate model based on the
training data, it can also be assessed for
its application for future issues, with the
help of testing data.

The population under this research
was selected from the listed companies
the Tehran Stock Exchange, among them,
265 companies were selected as samples.

The manipulation of the financial
statements is a dependent variable. To
measure this variable, number one is
dedicated to the companies that
resubmitted their statements and number
zero is dedicated to companies that did
not resubmit their statements. As well,
the independent variables are the indexes
of the Beneish model (1999).

Finding

In table (1), the primary Beneish
model (1999), submitted with other
models offered with the application of
logistic regression and a combination of
neuro-algorithm networks to enhance the
Beneish model.

Table 1: the regression equation of the Beneish model with other models offered on the enhancement
of the Beneish model

Beneish primary model (1999)

M — Score =—-4.84 + 0.92DSRI + 0.528GM1I + 0.404AQL +
0.892SGI + 0.115DEPI — 0.172SGAI + 4.679TATA— 0.327LVGI

Logistic regression model

S-score = -0.259 — 0.784 (TATA) + 0.250 (LVGI)

combination of a neuro-algorithm
network of neuro-algorithm
networks

S-score = -0.46 — 0.60 (TATA) + 0.84 (LVGI)

After testing the difference of the
averages with the regression test, the best

ratios for the detection of the
manipulation of the financial statements
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were selected in a step by step process.
Two index ratios were selected, which
included Total Accruals to Total Assets
(TATA) and Leverage index (LVGI) as
the final financial indexes and are chosen
to enter to offer a model with the logistic
regression and genetic algorithm .

According to the result obtained with
the use of the logistic regression, genetic
algorithm, and the selected indexes of the
Beneish model, the result obtained is as
follows in the tabl(2):

Table 2: results of the Beneish model with other models offered on the enhancement of the Beneish

model
Be_nelsh According to the A(_:cor_dlng to the
primary e . combination of a neuro-
logistic regression .
model model algorithm network of
(1999) neuro-algorithm networks
Cut off -1.78 -0.012 0.5
Model’s_accmjacy in correct fietectlon of 70% 37.04 2963
the manipulations by companies
Model’s accuracy in correct detec_tlon of 25% 72,07 78.15
the non- manipulations by companies
Model total accuracy 29.43% 68.68 73.21

Table (2) shows that, having total
accuracy of 29.43 percent, the Beneish
primary model detected and categorized
the companies in terms of manipulation
or non-manipulations. Further, the total
accuracy offered by logistic regression
and genetic algorithm were 68.68 and
73.21 percent .

Conclusion & Results

The existing research aims to offer
“an optimal model for detection of the
probability of the manipulation of
financial statements” for Iran’s capital
market. In this research, the Beneish
Fraud model was tested to detect the
probability of the manipulation of
financial statements. In next phase, with
the application of the logistic regression,
as a classic method, and genetic
algorithm, as Meta-Heuristic Approach,
the model was assessed for the detection
of the probability of manipulation of
financial statements in companies that are
listed in the Tehran Stock Exchange and,
the best model was selected after they
were compared .The result from the test
data for year 2020 demonstrates that the
Beneish total accuracy for detection is
29.43 percent. As well, the total accuracy
of the enhanced model of logistic

regression is 68.68 percent and the total
accuracy in the Beneish enhanced model
with genetic algorithm for the detection
of the manipulation of financial
statements are 73.21 percent.Therefore,
the research theories are approved and,
compare to other models, the Beneish
enhanced model with genetic algorithm
maintains the highest accuracy to detect
the probability of manipulation of the
financial statements .

According the research’s finding, the
suggestions are as follows:

-Given that the statistical methods, the
selected ratio and final ratios have the
most  capability for detecting the
manipulation of financial statement, it is
suggested that auditors, investors,
creditors and all other users of financial
statements to pay detailed attention to the
referred ratio in their analysis .

-Given that the Meta-Heuristic
Approach (e.g. neuro network, genetic
algorithm, etc.) offers higher accuracy for
detecting the probability, it is suggested
that researchers take this approach and
model in their analysis.

-Given that the manipulation of
financial statements could be because of
insolvency, bankruptcy, fraud, etc.,
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therefor it is highly suggested for organization, etc., to apply the models
supervision and legal authorities, such as that are used in this research to assess the

tax  organizations, stock exchange companies’ risks.
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Table 1: Statistical sample of the research
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Table 2: The best indicators for predicting restatement of financial statements with stepwise regression
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Table 3: Frequency table of financial statement renewal status
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Table 4: The results of the descriptive statistics of Benish model indicators
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Table 5: Identification of companies using the Benish model
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Table 6: Output results of Benish's optimal model using logit regression
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Table 7: Validity of Benish's optimal model using logit regression
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Figure 1: Schematic of the model used in the artificial neural network
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Figure 2: Neural network training process
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Table 8: Algorithm input specifications
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Figure 3: The trend of network detection accuracy changes during optimization
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Table 9: Comparison of normal and optimized neural network with genetic algorithm
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Figure 4: Regression diagram in artificial neural network
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Table 10: Validity of Benish's optimal model using genetic algorithm
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