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Abstract:

Tax evasion is considered one of the most significant challenges facing economic and taxation systems in developing
countries. It leads to a reduction in government revenue, disruption of tax equity, and a decline in economic transparency. In
recent years, advances in information technology and the emergence of artificial intelligence algorithms, particularly machine
learning, have created suitable conditions for big data analysis and the identification of hidden patterns in taxpayers’ financial
behavior. The present study aims to examine the role of machine learning algorithms in identifying tax evasion among
taxpayers of the Tehran Provincial Tax Administration. This research is applied in terms of purpose and descriptive-analytical
in terms of methodology. The statistical population includes the tax records of individual and corporate taxpayers registered
with the Tehran Provincial Tax Administration during the years 2019 to 2023. In this study, the ID3 decision tree and Bayesian
algorithms were used to analyze the data. The expected results indicate that machine learning algorithms have higher
accuracy than traditional methods in identifying high-risk taxpayers and predicting tax evasion. The findings of this study can
contribute to improving the tax auditing process, reducing monitoring costs, and increasing government tax revenues.
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Extended Abstract

Introduction

Tax evasion remains one of the most persistent challenges facing modern tax administrations, as it directly undermines
public revenue, weakens fiscal justice, and reduces trust in the tax system. In recent years, the rapid growth of financial
transactions and the increasing complexity of taxpayer behavior have made traditional audit approaches less effective.
Conventional methods of tax inspection often rely on manual review and limited sampling, which may fail to detect concealed
patterns of noncompliance. In this context, machine learning has emerged as a powerful analytical tool capable of processing
large volumes of data, identifying hidden relationships, and supporting more accurate decision-making in tax enforcement.

The present study examines the role of machine learning algorithms in identifying tax evasion among taxpayers of the
Tehran Provincial Tax Administration. The research is grounded in the idea that intelligent data-driven methods can improve
the detection of high-risk taxpayers, increase the efficiency of tax auditing, and reduce the costs associated with monitoring
and enforcement. By integrating artificial intelligence into tax administration, tax authorities may be able to move from
reactive inspection toward predictive and preventive oversight.

Methods and Materials

This study was conducted as an applied and descriptive-analytical research project. The statistical population included tax
of individual and corporate taxpayers in Tehran during the period 2019-2023. The study focused on the use of machine
learning techniques to identify patterns associated with tax evasion and to distinguish compliant taxpayers from suspicious
or high-risk cases.

Two well-known algorithms were employed in the analysis: the ID3 decision tree and the Bayesian algorithm These
methods were selected because of their usefulness in classification tasks and their ability to extract patterns from structured
data. The ID3 algorithm is particularly effective in building rule-based decision structures from data attributes, while Bayesian
methods are suitable for probabilistic classification and prediction.

The research process involved analyzing taxpayer information and using machine learning models to classify cases
according to their likelihood of tax evasion. The study sought to evaluate the comparative efficiency of these algorithms in
terms of accuracy, detection capability, and practical applicability in tax auditing. The analytical framework was designed to
support the identification of taxpayers whose financial behavior showed signs of inconsistency, concealment, or abnormal
reporting.

Findings

The findings suggest that machine learning methods can significantly improve the identification of taxpayers at risk of tax
evasion. Compared with traditional auditing approaches, the algorithms used in this study demonstrated greater potential
for recognizing hidden patterns in taxpayer data and for predicting suspicious behavior more accurately.

In particular, the results indicate that data mining and machine learning can enhance the precision of tax oversight by
distinguishing high-risk taxpayers from ordinary compliant taxpayers. This capability is especially valuable for tax
administrations that must deal with large, diverse, and continuously expanding datasets. The study also indicates that
intelligent classification methods can reduce the burden on inspectors by prioritizing cases that are more likely to involve tax

evasion.
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Overall, the results support the hypothesis that machine learning is a more efficient and effective approach than
conventional methods for detecting tax evasion. The use of such algorithms can contribute to better tax control, improved
audit targeting, and more informed administrative decisions.

Discussion and Conclusion

The study confirms that machine learning has considerable potential in the field of tax administration, particularly in the
detection of tax evasion. As financial data become increasingly complex and extensive, the limitations of traditional audit
systems become more apparent. Machine learning offers a practical solution by enabling tax authorities to analyze large
datasets, recognize irregular patterns, and predict noncompliance before it becomes widespread.

From a policy perspective, the adoption of machine learning tools may lead to more efficient auditing, lower monitoring
costs, and increased tax revenues. It may also strengthen tax equity by ensuring that taxpayers who attempt to evade their
obligations are identified more effectively. In addition, the use of intelligent models can improve the strategic allocation of
audit resources and help tax authorities focus on cases that present the greatest risk.

In conclusion, the study demonstrates that machine learning algorithms, especially ID3 decision trees and Bayesian
classification, can play an important role in identifying tax evasion among taxpayers in Tehran. The findings show that these
techniques have strong practical value for tax auditing and financial oversight. Future research may expand this approach by
testing additional algorithms, incorporating broader datasets, and examining the long-term effectiveness of Al-based tax

enforcement systems
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