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Detailed abstract

Introduction:

Tax is one of the main sources of government income, which, in addition to
providing the financial resources needed by the government, helps in better
distribution of income and wealth. In fact, tax is considered to be a kind of
payment for social life, so that a tax system can be designed in the form of a
social contract in which one side is the government and the other side is the
citizens, and maximizing tax revenue. To ensure growth and rapid economic
development is one of the important goals of governments, meanwhile, if
taxpayers think that tax does not improve their social welfare, they avoid
paying taxes. From the point of view of companies, income tax is an expense,
and if companies and legal entities are considered as units that operate in
the direction of earning profit, it may be expected that they will look for
ways to reduce the tax they pay. Any illegal attempt to avoid paying taxes,

10.61186/taxjournal.34.60.199

failure to provide necessary information on taxable income and benefits to
the authorized officials is called tax evasion. This issue is always of interest

d

to governments and researchers because tax avoidance, fraud and tax evasion
in the income tax base are widespread phenomena and one of the reasons for
numerous financial scandals.

In order to understand tax evasion and prevent it and to adopt appropriate
policies, it is necessary to know the reasons and effective factors that cause
it. In every country, depending on the economic, cultural, social and political
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structure, different factors cause tax evasion. In the following, we will mention
some of the most important factors affecting tax evasion: Tax burden -Size
of Government - Trade restriction - Inflation - Unemployment - Per capita
income - Economic factors - Cultural factors - Legal factors - Social factors -
Technology factors Tax evasion has side effects on the economy, which can
be mentioned in terms of its impact on economic growth, income distribution,
decrease of growth in GDP, growth of energy consumption, growth in demand
for money, Income inequality and so on.

Methodology:

In this research, support vector machine algorithm, artificial neural network
and artificial bee colony algorithm were used to detect tax evasion of taxpayers.
Therefore, after collecting the desired data set and applying pre-processing on
its data, we divided the data set into two categories, training and testing, with
aratio of 70% to 30%. In the following, training and evaluation of the desired
classifications were done 1000 times and the initial population was equal to
50 bees.

Since the optimal setting of support vector machine parameters plays an
important role in the performance and accuracy of classification, therefore
artificial bee colony algorithm has been used to optimize these parameters,
because by having the optimal value of the parameters, the optimal training
model can be created. It was created to improve the classification performance
of tax fraud by taxpayers. The steps of the combined method of support vector
machine and artificial bee colony algorithm are given below.

The first step: Initializing parameters of the artificial bee colony, including
the total number of bees or the size of the artificial bee colony, the number
of observer bees, the number of worker bees, the limit for the trial index, the
dimensions of the problem and the end condition (the number of repetitions
of the algorithm).

The second step: the initial answers, which are a series of good food sources,
are generated randomly in the dimensions of the problem.

The third step: In this step, the cost function is calculated separately for each
of the produced solutions. The cost function in this research is the accuracy of
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the support vector machine for detecting fraudulent taxpayers.

The fourth step: the movement of the worker bees and the generation of
neighboring answers and the calculation of the accuracy of each solution.
The fifth step: The trial index is determined for each source, and if the trial
index is greater than or equal to the allowed limit, the source is abandoned
and not selected.

The sixth step: unselected bees (resources) are replaced with random answers
and solutions are updated.

The seventh step: The position of the best answer is saved.

The eighth step: In this step, the end condition is checked. In this research,
the end condition is to reach the number of iterations of the algorithm for
training. If the algorithm is repeated for the specified number of times, it goes
to the ninth step, otherwise it goes to the third step.

The ninth step: The support vector machine is evaluated using the C and ¢
parameters that have been optimized in the previous steps by the evaluation
data.

Findings:

According to the statistical population of the current research, which includes
the information of 3600 taxpayers in the years under study (1381-1391 Solar
Hijra) in Tehran province, the effective variables in predicting tax fraud in it
by using the information in tax returns, audit reports and applicable financial
ratios have been selected from defined audit statements and reports. Therefore,
in this section, after examining the classifications used, the obtained results
were averaged and the obtained answer has been considered as the final
answer.

Considering the closeness of the answers obtained between the desired
classifications by taking the average of the obtained results, the final answer
was considered as the overall result of each of the examined criteria. Thus, by
using the combined algorithms in this research, it was found that taxpayers
and late taxpayers have been identified and classified with an accuracy of
85.59% for the training data and an accuracy of 83.79% for the test data.
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Conclusion:

Tax evasion is one of the continuous concerns of tax systems, especially in
developing countries, which is prevalent with different degrees in every tax
system and every economic system. Since data mining technology has many
predictive and classification capabilities, it can facilitate the decision-making
process in financial matters. In this field, artificial intelligence, including smart
and combined calculations, has been able to use software to help detect tax
evasion, which can reduce tax evasion to some extent by identifying sources
of income and implementing laws.

Therefore, in this research, we tried to use artificial intelligence algorithms
such as artificial neural network algorithms, support vector machine and
artificial bee colony algorithm to detect tax evasion. The statistical population
of the research includes 3600 tax payers of Tehran province in the years under
study (1381-1391), after receiving the desired data set and applying pre-
processing on it, we divided the data into two educational and experimental
categories with a ratio of 70% to 30%.

Next, the training and evaluation of each of the desired classifications were
done 1000 times. Considering the closeness of the answers obtained between
the desired classifications by taking the average of the obtained results, the
final answer was considered as the overall result of each of the examined
criteria.

Thus, in this research, we were able to classify taxpayers who are late in
paying taxes and taxpayers who pay taxes on time with an accuracy of
85.59% for the training data and an accuracy of 83.79% for the test data.
Therefore, the results indicate that the use of data mining methods allows
the Iranian National Tax Administration and auditors to provide a report that
is documented by scientific methods and has high accuracy and reliability,
using minimal time and cost.

Suggestions for further research are given to other dear researchers as follows:
* Applying classification and clustering algorithms to detect and predict tax
fraud in other tax sources such as salary tax, property rental tax, etc.

* Increasing the statistical population studied to make the prediction results
stronger, because undoubtedly, in data mining projects, the larger the sample
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size, the more accurate the rules and the more generalizable the results to the
entire population.

* In addition to the information in tax return form, the information related
to purchase and sale invoices should also be obtained electronically from
the taxpayers, which will help to strengthen the information society and to
diagnose more accurately.

* To prevent the acceptance of uncompleted tax returns.

Artificial intelligence systems can be used as an economic stimulus in order
to reduce tax evasion. In this regard, it is suggested that firstly an integrated
system as an economic data center be made, this center is responsible to keep
the country’s financial data safe.

Then, a standard for the use of artificial intelligence and data mining should
be developed. For example, computer servers that are equipped with special
versions of artificial intelligence software (such as Python versions and
artificial intelligence libraries such as pytorch, etc.) should be ready for
operation. Then the stored data format (with test and invalid data) should be
provided to the researchers. Afterwards, the researchers provide their written
codes to the relevant center and then examine the model validation outputs
(such as F-Measurr, ROC,...).

With this method of scientific and academic research, without providing
sensitive data to outside the required organizations, it is possible to take a
step forward using the scientific capabilities of experts regarding items such
as tax evasion detection, terrorism financing detection and money laundering
in order to improve the country’s economic system.

Key Words: Tax Evasion, Artificial Inteligence, Legal Entities, Data
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