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Abstract

Tax evasion based on related party transactions is a new strategy in tax
evasion that is carried out through legal transactions, such as transactions
between a group of companies with heterogeneous, complex, and hidden
interaction relationships for tax evasion. Existing studies cannot effectively
identify tax evasion behaviors of related parties because machine learning-
based audit methods can detect the abnormal financial status of individuals
with high accuracy and efficiency. However, it is helpless when faced with
heterogeneous, complex, and hidden interaction relationships and cannot
identify tax evasion groups with related party transactions. The hybrid of
graph mining and deep neural network approaches can detect anomalies
in complex organizational structures. In this study, 1,780 companies with
related party transactions, including 523 companies located in free trade
zones and 1,257 companies located outside free trade zones, which have
a common board member and economic activity of production or trade,
were selected. In this study, financial and tax data from tax returns and the
systems of the Iranian Tax Administration from 2016 to 2019 were used.
This study is practical in terms of purpose. Python software and the Network

* Corresponding Author: Dr. Seyyedeh Mahboobeh Jafari
How to Cite: Ahmadpour, A., Jafari, S. M., & Sarraf, F. (2025). Tax Evasion Modeling of Related Party Transactions:
A Hybrid Approach of Graph Mining and Deep Neural Network. Journal of Tax Research, 33(65), 7-51.

Received: 21/04/2024 Accepted: 18/03/2025 Original Research

p-ISSN: 2251-64-84

e-ISSN: 2717-1817


http://dx.doi.org/10.61882/taxjournal.33.65.7
http://taxjournal.ir/article-1-2362-fa.html

[ Downloaded from taxjournal.ir on 2026-01-29 ]

[ DOI: 10.61882/taxjournal .33.65.7 ]

8 | Journal of Tax Research | Volume 33 | Issue 65 | Spring 2025

X package were used to estimate the model. To predict tax evasion in related
party transactions, three algorithms were used: Convolutional Neural Network
(CNN), Long Short-Term Memory (LSTM), and Multilayer Perceptron Neural
Network (MLP) in deep mode. To identify suspicious groups, three steps were
taken; first: detecting tax rate differences, matching the topological pattern,
and identifying tax burden anomalies; second: experimental tests based on
data from 16,756 related party transaction purchases and sales in the country;
third: estimating the coefficients and the relationship between the topological
pattern in the two cases of profit retention and profit transfer based on the graph
mining approach and deep neural network. The results show that both profit
retention and profit shifting exist in tax evasion of related party transactions.
However, based on the results, the intensity of the profit retention relationship
in tax evasion of related party transactions is stronger than the profit-shifting
relationship. Based on the results, the graph mining approach was more accurate
than the logit, probit, and linear probability models.

Introduction

Tax evasion is a financial crime against the tax system of countries in which

taxpayers intentionally report false financial status to evade their tax obligations;

therefore, this issue has become a serious economic problem for many countries
due to the creation of a significant tax gap in the implementation of tax policies
and the subsequent less reliance of governments on tax revenues in budgeting.

In Iran, according to some existing laws, perpetrators of tax crimes are sentenced

to the penalties prescribed by law.

It should be noted that recent research has used data analysis techniques to

analyze and detect the tax evasion behaviors of individual taxpayers. However,

they have failed to support the analysis and exploration of new tax evasion
strategies through related party transactions (e. g. , transfer pricing) in which

a group of taxpayers is involved. Effective analysis and investigation of tax

evasion groups is challenging for the following reasons.

* The detection of tax evasion groups depends on the analysis of the topological
interest relationship between different taxpayers and their various tax-related
characteristics, which makes the investigation of tax evasion groups very
complicated.

» The ambiguity in the accounting principle has led to a time-consuming
audit method for tax officers to manually check whether a suspected group
is committing tax evasion or not. Even recent advanced approaches to
automatically detect group tax evasion can result in a high false positive rate
and a large number of suspicious cases.

* Correlating and analyzing large volumes of financial data and transactions
of related parties is time-consuming and complicates the exploration of
suspicious patterns of tax evasion groups.


http://dx.doi.org/10.61882/taxjournal.33.65.7
http://taxjournal.ir/article-1-2362-fa.html

[ Downloaded from taxjournal.ir on 2026-01-29 ]

[ DOI: 10.61882/taxjournal .33.65.7 ]

9 | Ahmadpour et al.

Methods and Material

To address the above challenges, we try to use graph mining to help tax officers
identify, extract, and explore suspected tax evasion groups. It should be noted
that today, deep learning is considered one of the hot topics in the fields of
machine learning, artificial intelligence, as well as data science and analytics.
In addition, it has become a rapidly developing approach for research in the
field of artificial intelligence. Few methods in the literature can realize the
advantages of machine learning-based audit methods and graph-based audit
methods in detecting tax evasion based on related party transactions. In this
study, we propose a new approach to effectively identify suspicious groups
that exhibit both structural and commercial characteristics of tax evasion based
on related party transactions through a uniform identification process. In this
regard, information on net sales, cost of goods sold, operating profit (loss),
special profit (loss), declared tax, and final tax from the performance tax returns
of companies with related party transactions from 2016 to 2019 and the tax
systems of the Iranian Tax Affairs Organization are used with confidentiality.
In addition, data from 16,756 purchase and sale transactions have been extracted
and used to monitor the pricing of related party transactions between parties.
Then, we identify behavioral patterns of tax evasion based on related party
transactions by extracting structural features from the network of related party
interest groups and theoretically deducing the business characteristics of tax
evasion instruments based on evidence.

Results and Discussion

In this study, an innovative hybrid model based on deep learning networks and
graph mining has been presented to help determine topological relationships.
Based on the results, both profit retention and profit transfer were observed in
tax evasion of related party transactions. The results indicated that graph mining
models are more accurate than the conventional logit and probit models.

Based on the results obtained, the intensity of the profit retention relationship
in tax evasion of related party transactions is stronger than the profit transfer
relationship. Given that previous research in this area has not been conducted
with this process, in the general trend, it can be stated that the present study is
in line with the results of Moqri Garderodbari et al. (2023); Ghanbarinejad et al.
(2023); Sedaghati et al. (2021); Nasl Mousavi et al. (2020); Javadian Kootnai
et al. (2020); Namazi et al. (2019); Lin et al. (2023); Leite et al. (2022); (2016);
Roan et al. (2019); Tian et al. (2019); and Gonzalez et al. (2013).

Conclusion

Based on the results of the study, the following suggestions can be made.

In order to increase the accuracy of the model, the Iranian Tax Administration
should use the information available in the databases of the Companies
Registration Office and the Civil Registration Office to identify new interactive
relationships and new behavioral topologies.

The Iranian Tax Administration should plan to identify complex and networked
relationships between companies, which will play a key role in identifying
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suspicious groups and their tax evasion.

The use of the aforementioned method by the Iranian Tax Administration
will update the monitoring systems and use advanced technologies to identify
suspicious transactions. In addition, the aforementioned method can also be
used to better monitor and supervise financial activities in free trade and special
economic zones.

Given the phenomenon of tax evasion through transactions between related
parties, related business units with specific tax purposes should be specifically
defined.

Itis recommended that standard-setting bodies and regulators establish standards
and rules to require companies to disclose more of the economic substance of
related party transactions.

Investors are advised to use management contracts or audit mechanisms to
reduce the detrimental effects of agency costs on related party transactions, by
employing an audit committee in companies to control the price received or paid
to related parties.

It is recommended that the Tax Administration of the country, within the
framework of the “Risk-Based Tax Audit” project and the comprehensive tax
plan, and using the data available in tax systems and databases, take action to
identify related party transactions and financial irregularities in them, and then
take special measures to train the tax officers in charge to be more careful in
the auditing process of related files. In this regard, transactions with related
parties that are identified by the Tax Administration based on the information
available in tax systems and databases should be considered as one of the criteria
and indicators for determining the risk of economic operators in the process
of selecting appropriate files for auditing taxpayers who are members of the
“Taxpayer System” or outside that system.

Penalties for failure of related business units to perform their duties, such as
preparing and sending the related party transaction form to the relevant tax
office, should be determined.

An appropriate procedure should be developed to resolve disputes between
taxpayers and tax authorities on issues related to related party transactions.

To enact a clear and specific legal article on observing the arm’s length principle
in financial transactions between related business units, and to develop precise
tax guidelines and procedures, it seems necessary to conduct research related to
transfer pricing before taking any action.

It is suggested that the Tax Affairs Organization actively cooperate with other
countries that have experience in legislation, selecting appropriate cases for
investigation, auditing, resolving disputes with taxpayers, and approving
agreements on this matter.

Cooperation of the Tax Affairs Organization with other countries to exchange
data and information of taxpayers related to the issue of related party transactions
in the form of agreements to avoid double taxation.

Keywords: Graph Mining, Related Party Transactions, Suspicious Groups, Tax
Evasion.
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1. Recurrent Neural Networks 3. Convolutional-Neural-Network
2. Long—Short-Term-Memory Neural Network 4. Multilayer Perceptrons
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1. Min-Max Normalization
2. Vertex

3. Node

4. Edge

5. Connected

6. Adjacency Matrix

7. Undirected Graph
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2. Rate Parameter of an Exponential Distribution
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