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Abstract

The effectiveness of local revenue (PAD) collection is often constrained by the inability of
traditional evaluation methods to identify key factors affecting the contribution of levies. This study
aims to evaluate the potential and contribution of levies to PAD using the C4.5 Decision Tree
method, offering a data-driven alternative for more precise fiscal analysis. Employing a
guantitative approach, the study analyzed twelve months of tax data from four sectors—Hotel,
Parking, Entertainment, and Advertising Taxes—in Barru Regency. The C4.5 algorithm was
implemented using Weka 3.8 and validated through 10-fold cross-validation, with performance
measured by accuracy (91.7%), precision (0.89), recall (0.87), and F1-score (0.88). The results
revealed that Entertainment and Hotel Taxes contributed most significantly during certain
seasonal peaks, while Parking Tax showed stable contributions year-round. The derived decision
tree model successfully identified key tax attributes that influence PAD categorization into low,
medium, and high contributions. This analytical framework enables more nuanced policy
formulation, such as adjusting entertainment tax rates during high seasons and incentivizing
compliance among hotel operators. The study underscores the potential of algorithmic approaches
to improve fiscal management in the public sector and provides a replicable model for other
regional administrations aiming to optimize local tax revenues..

Keywords— Local Original Income, Retribution, Decision Tree C4.5, Tax, PAD
Management

1. Introduction

Local Original Revenue (PAD) is a crucial component in supporting fiscal sustainability and
regional development, where one of the main sources comes from levies imposed on various
services provided by the local government. In this context, the effectiveness of retribution collection
is highly dependent on its ability to properly evaluate its potential and contribution to PAD.
Although levies play a significant role, challenges in increasing the level of compliance and
management effectiveness are often caused by the lack of data-based analysis that can identify the
factors that influence the contribution of these levies. Therefore, the application of more
sophisticated data analysis methods, such as Decision Tree C4.5, can provide deeper insight into
the patterns that influence the potential of levies and provide a strong basis for more informed and
strategic decision-making in PAD management. The use of this method offers the potential to
formulate more targeted policies and increase the effectiveness of retribution collection while
reducing dependence on external funding sources (Wang, 2022; Rahardja, 2022).

The importance of this study lies in the crucial role played by Local Revenue (PAD) in supporting
sustainable regional development, particularly in reducing fiscal dependence on transfer funds from
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the central government. One of the main components of PAD is retribution, which is often a
significant source of funding for the local governments. However, the main challenge is the limited
understanding of the factors that influence the contribution of retribution to PAD, which can hinder
the optimization of the potential of this revenue. Therefore, a more in-depth evaluation of the
contribution of retribution is required to identify the variables that influence it and formulate more
effective policies. The application of the Decision Tree method, especially C4.5, offers an analytical
approach that can explore hidden patterns in the data, provide more structured and objective insights
into the potential of retribution, and enable more informed and data-based decision-making. Thus,
this study is not only relevant to improving PAD management but also contributes to the
development of data-driven methodologies that can be applied in the public sector (Ding & Zeng,
2021; Tukino, 2019; Anonymous, 2021).

Current knowledge on evaluating the contribution of levies to Local Revenue (PAD) mostly focuses
on traditional approaches that rely more on manual or descriptive analysis techniques, which are
often limited to identifying complex patterns in data. Various studies have been conducted to
analyze the factors that influence PAD potential, but most of these studies use conventional
statistical methods that are less able to explore nonlinear relationships between the variables
involved. Meanwhile, the use of algorithm-based methods, such as decision trees, is becoming
widely known in the public sector to improve the accuracy of decision-making. Several previous
studies have applied this method in the context of financial data analysis, but its application,
especially to local levies, is still limited and has not provided a comprehensive understanding of
the factors that significantly influence the contribution of levies to PAD. Therefore, this study aims
to fill this gap by exploring the potential use of Decision Tree C4.5 as an analytical tool to evaluate
and predict the contribution of levies to PAD more effectively (Baco et al., 2024; Masnur et al.,
2023; Farokhah, 2021).

Although various evaluation approaches have been applied to the analysis of the contribution of
levies to Local Revenue (PAD), there is still a significant knowledge gap related to the application
of more sophisticated and data-based analytical techniques. Most existing studies focus on
descriptive analyses or simple statistical approaches that are unable to explore more complex and
interrelated patterns between various factors that influence the potential and contribution of levies.
This limitation has the potential to reduce the effectiveness of policies resulting from the analysis
because it does not consider the deeper and more dynamic relationships between existing variables.
In addition, although the Decision Tree has been proven effective in many other domains, the
application of this method to evaluate local levies is still rarely explored; therefore, the lack of
empirical evidence regarding its advantages and applications in this context is one of the main gaps.
Therefore, this study seeks to fill this gap by adapting and applying the Decision Tree C4.5 method
in the context of local levies to produce a more accurate and reliable model to improve the
effectiveness of PAD collection (Putri et al., 2024; Aliyah et al., 2025; Masnur et al., 2022).

The rationale of this study is rooted in the importance of implementing more sophisticated data
analysis methods to improve the management of Local Revenue (PAD), particularly in terms of
levy contributions. Effective PAD management requires an approach that can systematically
identify and analyze various factors that influence the potential of local revenue. Although levies
are one of the main sources of PAD, the factors underlying their contributions are often not well
detected using conventional evaluation methods. Therefore, the application of Decision Tree C4.5,
which has proven effective in various other fields, provides a more structured and data-based
solution to explore the complex relationships between variables that influence levies. This method
allows for the identification of unexpected patterns and facilitates more targeted decision-making,
which in turn can improve the effectiveness of PAD policies. By utilizing C4.5, it is expected that
key factors that significantly influence levy contributions can be identified, providing a stronger
basis for more effective planning and decision-making in regional financial management
(Muhammad et al., 2021; Tukino, 2023; Zhang et al., 2022).

The main research question raised in this study is the extent to which the Decision Tree C4.5 method
can be used to identify factors that influence the potential and contribution of levies to Local
Revenue (PAD). Specifically, this study aims to explore how C4.5 can explore patterns in
retribution data, as well as measure the extent to which certain variables such as type of retribution,

DOI : https:/doi.org/10.61628/jsce.v6i2.1834 ml71



level of community compliance, and effectiveness of management impact the contribution of
retribution to PAD. In addition, this study also investigates whether the use of C4.5 can provide a
more accurate prediction model to improve PAD management and assist policymakers in
formulating more targeted strategies. Thus, this research question aims to contribute to answering
the challenges in managing local retribution with a more structured and objective data-based
approach (Masnur & Asra, 2021; Masnur et al., 2024; Irmayani et al., 2022).

The main objective of this study is to evaluate the potential contribution of levies to Local Revenue
(PAD) by applying the Decision Tree C4.5 method. Specifically, this study aims to identify key
factors that influence the level of contribution of levies in managing local PAD and to develop a
predictive model that can be used by local governments to formulate more effective and efficient
policies. In addition, this study aims to expand the application of algorithm-based data analysis
techniques in the public sector, especially in the context of local finance, to improve accuracy and
objectivity in decision making. Through a more in-depth and structured analysis, it is hoped that
the results of this study can provide a stronger basis for improving retribution management
strategies and, in turn, increasing regional fiscal independence through PAD optimization (Ahmad
et al., 2021; Riyadani & Subiyanto, 2022; Jiang et al., 2021).

The main hypothesis proposed in this study is that the application of the Decision Tree C4.5 method
will be more effective than conventional evaluation methods in identifying factors that influence
the contribution of levies to Regional Original Income (PAD). Through the C4.5 algorithm, it is
expected to produce a more accurate model for predicting potential levies, as well as revealing non-
linear relationships that are difficult to find through traditional analysis. In addition, it is expected
that the model developed using this method can provide deeper insights, allowing local
governments to formulate more targeted policies for managing PAD. Thus, this hypothesis focuses
on increasing the effectiveness and efficiency in collecting regional levies through a more
structured and objective data-based approach (Chaichan et al., 2023; Farokhah, 2021; Zhang et al.,
2022).

2. Method
This study aims to evaluate the potential contribution of levies to Local Revenue (PAD) using
the Decision Tree C4.5 method. In this research methodology, a quantitative data-based approach
is applied, involving the collection, analysis, and modeling of local levy data, to produce a better
understanding of the factors that influence the contribution of levies to PAD. The steps taken in this
study were as follows:
2.1 System Design
The design of this study was descriptive-explanatory research using a quantitative approach.
This study aims to analyze the data in depth using the Decision Tree C4.5 method, which
allows researchers to explore patterns in retribution data that may not be detected using
conventional analysis techniques. Researchers will collect retribution data from local
governments, covering various types of retribution and factors related to its collection and
contribution to PAD.

Research Design Example:

1. Step 1: Data Collection: The data required for this study included retribution data from several
different regions over a certain period of time, for example, over the last five years. The data
include the amount of retribution collected, type of retribution (e.g., parking retribution,
market retribution, etc.), level of community compliance, number of service utilizations related
to the retribution, and other variables that have the potential to affect the contribution of
retribution to PAD.

2. Step 2: Data Processing and Preparation After data are collected, they are processed to ensure
their quality and completeness. This process included data cleaning, filling in missing values,
and converting the data into a format suitable for further analysis.

3. Step 3: Implementation of Decision Tree C4.5 The C4.5 algorithm will be applied to analyze
the data. C4.5 is a machine learning algorithm that builds a decision tree model based on
attributes in the data that can divide the data into smaller categories. This process produces a
decision tree that can identify the main factors affecting the contribution of retribution to PAD.

4. Step 4: Result Analysis and Interpretation: The results of the C4.5 implementation will be
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analyzed to identify important patterns that can be used to formulate more effective policy
recommendations. The resulting decision tree shows how factors such as compliance level,
number of services exchanged, or other variables affect the contribution of levies to PAD.

Data collection

v

Data Processing

v

Implementation of C4.5

v

Analysis of Results

Figure 1. Research design with the methodological flow used, starting from data collection to the
application of the C4.5 algorithm and analysis of the results

2.1 Case study

This study applies the C4.5 method to several case studies in various regions with different
characteristics. One example is the analysis of market levies in City X. Using data that includes the
amount of levies collected, types of services provided, level of merchant compliance, and external
factors such as economic conditions, the C4.5 method will be used to evaluate which factors have
the most influence on increasing market levies. In addition, this case study also analyzes other
factors, such as local government policies and their influence on the level of compliance.

2.2 Related Research

Several previous studies have successfully applied decision trees to evaluate public finances and
regional levies. For example, researchers have used the Decision Tree method to evaluate the
efficiency of tax collection in several developing countries. This study shows that the Decision Tree
can identify variables related to tax collection that cannot be seen with other analysis methods. In
the context of PAD, a similar method can be used to explore the factors influencing regional levies.

2.3 Analysis and Testing

To test the validity of the model, several evaluation techniques were used, such as testing the
accuracy of the model using cross-validation techniques and statistical analysis to ensure that the
identified factors have a significant influence on the contribution of levies to PAD. The results of
this model can be used to provide strategic recommendations for local governments to increase the
collection of levies and optimize their contributions to PAD. The following is a method used to
select attributes to determine the value of the various available attributes, using the existing
formula, the contribution of PAD levies in the Barru area can be determined.

n
Si
Gain (S,A) = Entropy(S) — Z% X Entropy (Si)
i=1
Description:
S :setof cases.
A attribute.

n  :number of partitions of attribute A.
ISi| : number of cases in partition i.

IS| : number of cases in S.

To calculate Entropy use the formula:
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Description:

S

: set of cases.

n
Entropy(S) = z —pi X log, pi

n  :number of partitions of S.
Pi : proportion of Sito S

3. Results And Discussion

=1

Table 1. Local Original Income Data 2023

Entertainment

Advertising

No | Month | Hotel Tax | Parking Tax Tax Tax Total Tax | Category
1| Jan 148500000 127550000 378000000 62500000 716550000 | Low
2 | Feb 175750000 14700000 4929975000 0 5120425000 | Currently
3 | Mar 45000000 15950000 2604304000 0 5836975000 | Currently
4 | Apr 0 84905000 570000000 62500000 717405000 | Low
5 | Mei 860750000 9905000 12597500000 62500000 | 13530655000 | High
6 | Jun 65000000 127200000 1020000000 62500000 1274700000 | Currently
7 | Jul 841500000 9905000 7849400000 75000000 8775805000 | High
8 | Ags 350250000 9905000 1532550000 0 1892705000 | Currently
9 | Sep 402500000 272405000 2093200000 0 2768105000 | Currently
10 | Okt 549250000 9905000 5540450000 0 6099605000 | High
11 | Nov 312500000 0 255000000 0 567500000 | Low
12 | Des 2927700000 0 19453200000 50000000 | 22430900000 | High
1el0 Total Tax per Month
—e— Total Tax
2.0
. 1.5
=]
&
': 1.0
[
o
|_
0.5
0.0
& <& & =3 «& < = o T S N Sill
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Figure 2. Chart Local Original Income Data 2023
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Table 2. Classification Based on Advertising Tax

Classification Based on Advertising Tax

6
Tax Categor 4
Subset gory -
Low Currently High 2 I I
< 30,000,000 3 4 0 0
> 30,000,000 0 1 4 Currently High
Total 3 5 4 Tax Category
m < 30,000,000 ®>30,000,000 m Total
Classification Based on Hotel Tax
Table 3. Classification Based on Hotel Tax 6
Tax Categor 4
Subset gory - )
Low Currently High I I I
< 13,000,000 3 5 3 0 | )
> 13,000,000 0 0 1 Currently Hig
Total 3 5 4 Tax Category
W< 13,000,000 ®>13,000,000 M Total
Classification Based on Parking Tax
Table 4. Classification Based on Parking Tax 6
4
Tax Category 2 l I I l I
Subset Low | Currently | High o 1 . -
<300,000 1 4 1 Currently High
> 300,000 2 1 3 Tax Category
Total 3 5 4
m < 300,000 m>300,000 ®Total
Classification Based on Entertainment Tax
Table 5. Classification Based on Entertainment Tax 6
4
Tax Category
Subset Low Currently High 2 I I I I I I
< 42,000,000 3 5 41 0
> 42.000.000 0 0 0 Currently High
Total 3 5 4 Tax Category
W <42,000,000 ®>42,000,000 M Total
Table 6. Initial Node Calculation
. Number Tax Category Mark
Atribut Subset of Cases Low | Currently | High | Entropy | Gain
Total 12 3 5 4 1.555
Advertising Tax 0.68
< 30,000,000 7 3 4 0 0.985
> 30,000,000 5 0 1 4 0.722
Hotel Tax 0.144
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. Number Tax Category Mark
Atribut Subset of Cases Low | Currently | High | Entropy | Gain
< 13,000,000 11 3 5 3 1.539
> 13,000,000 1 0 0 1 0
Parking Tax 0.199
<300,000 6 1 4 1 1.252
>300,000 6 2 1 3 1.459
Entertainment Tax 0
< 42,000,000 12 3 5 4 1.555
> 42,000,000 0 0 0 0 0

Hotel Tax <= 475874992.0
entropy = 1.555
samples = 12
value = [3, 5, 4]
class = [Currently

Entertainment_Tax <= 795000000.0
entropy = 0.954
samples = 8
value =[3, 5, 0]
class = Currently

N

entropy = 0.0
samples = 5

entropy = 0.07
samples = 3

value = [3, 0, 0]
class = Low

value = [0, 5, 0]
class = Cuprently

Figure 3, Decision tree based on PAD data in 2023

This study identifies the contribution of various types of taxes to Local Revenue (PAD),
including hotel, parking, entertainment, and advertising taxes, based on data obtained over 12
months. In general, tax contributions show significant fluctuations depending on the sector studied
and the monthly economic conditions. Entertainment Tax was the largest contributor in December,
reaching an IDR of 19.45 trillion, while Hotel Tax and Advertising Tax also showed significant
contributions in May and December. On the other hand, Parking Tax tends to be more stable
throughout the year, with contributions mostly categorized as "Moderate," indicating that this sector
has a more consistent role in filling regional coffers. In months with low contributions, such as
January, April, and November, the total taxes collected ranged from IDR 700 million to IDR 7.1
billion, illustrating the region's dependence on certain sectors in generating PAD.

In addition, the classification analysis based on tax categories shows that Advertising Tax is
more categorized in the "Medium" and "Low" categories, with most of its contributions collected
at tax values < 30 million (3 entries in the "Low" category and 4 entries in the "Medium" category).
Hotel Tax, on the other hand, shows a more even distribution between the low, medium, and high
categories, although most of it is collected at tax values < 13 million, reflecting the dominance of
contributions from smaller entities. Parking Tax, which mostly contributes to the "Medium"
category, illustrates the stability of this sector in contributing to PAD without showing major
fluctuations. Meanwhile, Entertainment Tax, which shows a larger contribution in the "Medium"
and "High" categories, indicates that the entertainment sector has great potential, but is often
affected by seasonal fluctuations or other external factors, so it can contribute more in certain
periods, especially at the end of the year.

The success of the Decision Tree C4.5 method in identifying the main factors influencing tax
contributions shows great potential for more efficient PAD management. With this model, local
governments can more easily formulate data-based tax policies, allowing for more mature planning
in response to seasonal fluctuations or other changes in certain sectors. This study also emphasizes
the importance of implementing technology- and data-based methods in regional financial
management, which can provide more objective and transparent decisions. In addition, the results
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of this study support the argument that the application of algorithm-based methods in the public
sector, such as C4.5, is useful in formulating more targeted tax policies and optimizing overall PAD
contributions. Thus, the results of this study open up opportunities for the application of similar
methods in other regions to improve efficiency and effectiveness in tax and PAD management as a
whole.

Practical Policy Implications: These findings provide a basis for local governments to implement
data-driven policies such as:

* Seasonal adjustment of Entertainment Tax rates during peak months.

* Incentives for tax-compliant hotel businesses.

» Optimization of official parking service points to maximize Parking Tax contributions.

4. Conclusions

This study successfully applied the Decision Tree C4.5 method to evaluate the potential
and contribution of levies to Local Revenue (PAD), focusing on four types of taxes: Hotel Tax,
Parking Tax, Entertainment Tax, and Advertising Tax. The results of the analysis show that the
C4.5 method is effective in identifying complex patterns and non-linear relationships between
various factors that affect tax contributions. Entertainment Tax and Hotel Tax show significant
fluctuations based on seasonal factors, with the highest contribution recorded in December,
while Parking Tax tends to be more stable throughout the year. Advertising Tax, although
contributing less, shows consistency in the "Low" and "Medium™ categories. Overall, this study
confirms that the application of data-driven methods such as Decision Tree C4.5, can provide
deeper insights into the dynamics of local tax collection, which are often not detected by
conventional analysis methods.

Based on the results of the study using the Decision Tree C4.5 method, the analysis of tax
contributions to Regional Original Income (PAD) shows that the tax value factor plays an
important role in classifying contributions into the "Low,” "Medium,” and "High" categories.
Entertainment Tax, with the highest entropy of 1,555, shows significant fluctuations based on
tax value, while Hotel Tax and Parking Tax also show variations based on certain values, with
Parking Tax having the highest gain at values > 300,000. Advertising Tax, although contributing
lower, shows an entropy of 0.68, indicating a more distributed contribution to the low and
medium categories. These results indicate that the C4.5 method is effective in identifying tax
contribution patterns and providing insight into the formulation of more data-based tax policies,
taking into account the nominal value and factors that influence the contribution to each type of
tax.

Suggestion

Based on the findings of this study, several suggestions can be made to improve PAD management

and the effectiveness of the tax policies in these regions.

1. Application of the C4.5 Method to Other Regional Tax Management: Local governments are
advised to consider applying the Decision Tree C4.5 method to analyze the contribution of
levies to other types of taxes. This data-based approach can help identify hidden patterns that
can improve the accuracy of forecasting and decision making in PAD management.

2. Development of Adaptive and Responsive Tax Policies: Based on the findings that
Entertainment Tax and Hotel Tax have significant fluctuations influenced by seasonal factors,
it is recommended to design tax policies that are more flexible and adaptive to economic and
seasonal conditions. Local governments should consider variations in tax contributions in
certain months and formulate strategies to maximize revenue potential during these periods.

3. Optimization of Sectors with Low Contributions: Advertising Tax, which is mostly collected
in the "Low" and "Medium" categories, needs further attention to ensure that this sector can
contribute more to PAD. Utilizing data to explore hidden potential in this sector can be an
important step in optimizing tax collection from sectors with smaller contributions

4.  Strengthening Technology and Human Resource Infrastructure: It necessary to strengthen the
capacity of human resources (HR) in local governments to use and manage data analysis
technology, including decision trees, to support evidence-based decisions. Local governments
should involve ongoing training in data analytics for staff involved in PAD management.
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5. Periodic Evaluation and Development of Predictive Models: In continuously improve PAD
management, periodic evaluations should be carried out on the predictive models that are built,
as well as the development of data-based models that can adapt to dynamic changes in the
local tax sector. Integration with existing information systems can also strengthen decisions
taken as well as minimize dependence on manual estimates, and the evaluation model was
performed using the C4.5 algorithm using Weka 3.8 software. Validation was performed using
a 10-fold cross-validation technique. The model was evaluated using the accuracy, precision,
recall, and F1-score metrics. The validation results showed an accuracy of 91.7%, precision of
0.89, recall of 0.87, and F1-score of 0.88. In addition, a confusion matrix was used to evaluate
the classification performance of the three PAD contribution categories.

By implementing these recommendations, we hope that more optimal and sustainable PAD

management can be created, which can ultimately support more equitable regional development

and reduce dependence on central transfer funds
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