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Abstract

Technology is used in various fields to effective and efficient tasks. Artificial intelligence methods are
also used to analyze data to gain insights. The knowledge is an output from the process using artificial
intelligence that useful in policy-making and decision-making within an organization. Tax management
organizations in a country possess large and complex datasets, the implementation of artificial intelligence
is necassary. This article reviews the concept of artificial intelligence and the technologies that can be
used to process tax data and gain the insights. Linear regression and clustering techniques, which are part
of artificial intelligence, can be used to gain insights into tax data. Clustering techniques can be
implemented on taxpayer data to assign labels/classes to taxpayers based on the amount of tax paid.
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JEL Codes : H20, 033

INTRODUCTION

The Indonesian Directorate General of Taxes (in Indonesia called Direktorat Jenderal Pajak Indonesia)
website states that taxes are mandatory contributions to the state owed by individuals or entities, which
are compulsory under the law, without any direct compensation, and are used for state purposes for the
greatest prosperity of the people. Taxes are also a primary source of revenue for governments in various
countries. A country's economic life and the provision of infrastructure, goods, and services rely largely
on tax revenues. (Nadiminti, V. et al., 2023) (Syahril, M.A.F., Hasan, H., 2024)

The State Budget (in Indonesia called Anggaran Pendapatan dan Belanja Negara/APBN) in Indonesia is
largely sourced from taxes, which constitute the largest source of revenue. Taxes imposed on the public
include income tax, land and building tax, motor vehicle tax (Mawarni, A. et al., 2024). The government
continues to revise and refine tax regulations to optimize tax revenue (Nanda, A. W. M., Nafi'ah, B. A.,
2025). The use of technology and artificial intelligence is one way to process tax data, generating insights
that are then used in decision-making and policy-making.

The use of technological advances has transformed manual tasks into automated or digital ones. The e-
filling application is one form of output that utilizes technology and replaces manual processes with
automation. This application was launched to assist taxpayers in reporting or submitting tax returns,
eliminating the need for transportation costs to go to the Tax Service Office for taxpayers. Tax returns are
delivered to taxpayers through an application that can be accessed with internet access using a computer
or mobile phone (Tarmidi, D. et.al., 2017).

The e-Invoice application is another example of a tax-related feature that utilizes technology. This
application is provided by the Directorate General of Taxes (in Indonesia called Direktorat Jenderal
Pajak Indonesia) to improve the existing tax collection and management system. (Mayori, E., Halimah,
S. N., 2022)
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Taxpayers can access all tax-related services through internet-based services offered by financial and tax
management institutions, such as tax return reporting, which can be considered an implementation of the
e-Tax concept (Mapesa et al., 2020). The use of digital (online) applications provides a large source of
digital data. This data can become a source of information and knowledge when properly processed to
support decision-making, one of which is through the use of artificial intelligence.

Research conducted (Darono, A., 2025) has demonstrated the existence of a centralized tax analytics
system and application that generates data to support various tax administration functions, including
taxpayer registration, compliance monitoring, dispute resolution, and law enforcement. A data mining
approach has also been used (Ginanjar, A., Wibawa, A. S. 2025) using a linear regression method that
can identify patterns in taxpayer financial reports.

This article conducts a literature review on the use of technology and artificial intelligence on tax data.
Several implementations of artificial intelligence can be used to detect fraud in tax payments and group
taxpayer data based on the amount of tax payments.

LITERATURE REVIEW

Artificial intelligence can be defined as a system implemented on a computer that can complete tasks that
would normally require human labor or human intelligence. Implementing artificial intelligence on
machines requires data as knowledge to enable learning and experience, allowing the machine to become
as intelligent as a human. (Purnamasari, D., et.al., 2023)

Research reviewing the implementation of artificial intelligence in various fields has been conducted
(Drus, Z., Khalid, H., 2019) on the topic of sentiment analysis. First, began by defining the research
guestion. The steps taken were:

a. Determining the characteristics required for the study.

b. Finding and obtaining potentially relevant literature and selecting relevant literature.

c. Synthesizing relevant information from the literature.

d. Writing up the review results.

The methods that can be used to conduct a literature review are as follows: (Ochengo, J., Deng, H., 2023)

a. Systematic reviews, are arguably the most commonly used standard in literature review methods.
Systematic reviews involve a comprehensive and structured approach to identifying, selecting, and
critically appraising relevant studies.

b. Narrative reviews, also known as traditional or qualitative techniques, provide descriptive overviews
of the literature on a specific topic.

c. Meta-analysis, is a quantitative review technique that involves statistical analysis to combine data
from multiple studies.

d. Scope reviews, aim to map the existing literature on a broad topic or research question. These reviews
are widely used to explore the diversity of research approaches and identify research gaps or
emerging trends.

Research has been conducted using narrative review techniques (Putri, S. K. et.al., 2022) on the role of
digital libraries in supporting learning and providing credible information to the public. The review
involved five reference sources indexed in Google Scholar spanning the past ten years, analyzing research
topics, methods, and results.

RESEARCH METHOD

This article is a preliminary study by conducting a literature review on the implementation of technology
and artificial intelligence related to tax data, and also techniques in artificial intelligence in other fields
but can be used to find knowledge in tax data.
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Figure 1. Research Methods in the Review Conducted

Figure 1 shows the techniques used in this article. The review of artificial intelligence research in this
article uses a narrative review to obtain a descriptive overview of the literature used. The research or
publications conducted, referenced, and reviewed include:

a. Research published in international journals

b. Applications related to tax data processing that have been registered as intellectual property rights

The research topics reviewed are as follows:

a. Concepts of taxation

b. Technology used in taxation

c. Artificial intelligence techniques in general
d. Artificial intelligence techniques for tax data

RESULTS AND DISCUSSION

The review in this article was conducted as a preliminary study to understand taxation and existing data
related to taxes, as well as methods of artificial intelligence that can be used.

Figure 2 shows the flow for analyzing tax data. Data comes from internal and external sources, then stored
in a data warehouse and processed using various techniques (one of which is the implementation of
artificial intelligence or data science), resulting in information and knowledge (Darono, A., 2025). Tax
data is processed and analyzed as information and knowledge used in decision-making or the development
of new policies.
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Figure 2. Tax data analytics workflow (adapted from Sakti 2021; DJP 2022)
Source: Darono, A. (2025)
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Large amounts of data are used to analyze fundamental issues related to the implementation of tax
collection and administration, as well as legal issues. Therefore, to assess the tax oversight system, more
comprehensive algorithms are needed to reduce the number of taxpayers who do not pay taxes and
increase the number of active taxpayers. (Liuhong, C., 2022)

One example of using clustering techniques (Leonardo, P., Tjen, C. 2020), with data analyzed using a
content analysis approach. This study employed clustering techniques to gain insight into primary data
obtained through interviews and questionnaires. This method focused on each word, focusing on the main
topic being discussed.
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Figure 3. Graph Formation in Tax Data Fraud Detection
Source: Nuryani et.al. (2024)

Taxpayers are not only individuals, but also corporate taxpayers. Previous research (Nuryani et al., 2024)
investigated the detection of tax evasion within complex corporate networks. Big data analytics
techniques utilize an artificial intelligence approach. The approach involves graph formation and the use
of Social Network Analysis (SNA) to detect tax evasion, including schemes such as issuing invoices
without actual transactions and transfer pricing through special relationships. Figure 3 illustrates the graph
formation associated with tax data used to detect fraud.

The linear regression method can also be used as a data mining approach to identify patterns in taxpayer
financial reports (Ginanjar, A., Wibawa, A. S. 2025). The research also used t-SNE (t-distributed
Stochastic Neighbor Embedding) to clearly visualize data groupings. The research demonstrates how to
analyze the skewness of annual accounting reports.

One application of artificial intelligence-based tax data processing is the use of clustering techniques to
assign labels or classes to tax data (Purnamasari, D. et. al., 2024). The stages for building a clustering
model that then becomes a ready-to-use application using The Cross Industry Process — Data Mining
(CRISP-DM), shown in Figure 4, consist of: (Purnamasari, D. et. al., 2023)

a. Business Understanding, defining and identifying the problem

b. Data Understanding, obtaining data and seeking deeper insights into the data available

c. Data Preparation, adjusting the data according to the required needs

d. Modeling, training the prepared data with a machine learning/deep learning algorithm

e. Evaluation, assessing the performance of each machine learning/deep learning algorithm trained in

the modeling stage
f.  Deployment, implementing the machine learning/deep learning model into a usable application
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Figure 4. CRISP-DM Methodology

Figure 5(a) is an example of a visualization of scattered data with unknown groupings. Therefore,
clustering techniques can be used to generate groups based on similar data. Figure 5(b) is an example of
a visualization of clustering results with already grouped data. (Villanueva, O. I., et. al., 2022).
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Figure 5. Visualization of Data Distribution and Cluster Results
Source: Villanueva, O. 1, et. al., (2022)

An application for tax data processing using clustering techniques (Purnamasari, D. et. al., 2024)
utilizes the K-Means algorithm. The steps in the K-Means algorithm are as follows: (Sucahyo, F. R.,
et. al., 2025)

a. Initialization of Centroids

b. Assigning Data Points to the Nearest Centroid

c. Updating Centroids

d. Reiteration of the Process

The software requirements for building models and creating artificial intelligence-based applications

include:

a. Operating System: Windows 10

b. Programming Language and Libraries: Python 3.7+ with libraries such as Pandas, Scikit-learn, and
Matplotlib.

c. Web Editor: Jupyter Notebook

Deployment Framework: Streamlit

e. Web Browser: Latest version of Google Chrome or Microsoft Edge to access the application
dashboard

e

A clustering model is built to generate groupings in the data. Once the best number of clusters is
found, the clusters are assigned labels or classes based on the data. Figure 6 shows an example of an
application page that clusters taxpayer data based on tax payment amounts.
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Figure 6. Taxpayer Cluster Application Home Page
Source: Purnamasari, D. et.al., (2024)

CONCLUSION AND SUGGESTION

The research in this article is the initial part of a literature review on the use of technology and artificial
intelligence. Work related to artificial intelligence can be conducted using the CRISP-DM stages, and the
initial step is business understanding. Therefore, this article also reviews taxation to gain an understanding
of the tax data that will be used in its implementation with artificial intelligence. Techniques that can be
used to discover knowledge from tax data include linear regression and clustering. Clustering techniques
using the K-Means algorithm, for example, can be used to obtain groups of taxpayers based on taxpayer
payments.
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