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ABSTRACT

This study examined the use of decision tree algorithms, specifically C4.5, in classifying the eligibility for social
assistance fund distribution in Kelurahan Bangka Belitung Laut, Kecamatan Pontianak Tenggara. Inaccuracies in
distribution were caused by recipient selection based on village officials' recommendations, which only considered the
type of occupation. To address this issue, this study developed a system based on the C4.5 algorithm to process economic
census data. This research used a quantitative method with a descriptive analytical approach, collecting data through
literature studies and economic census, and processing data using the Rapid Miner application. The classification model
generated was evaluated using 10-fold cross-validation to ensure high accuracy. The results showed that the C4.5
algorithm achieved 100% accuracy, precision, and recall. The decision tree model indicated that the main attributes
determining eligibility were occupation and income. Some rules derived from this model, such as those who are
unemployed with an income below Rp29,500 being eligible for assistance, provided clear guidelines for policymakers.
The implementation of this algorithm is expected to improve fairness and effectiveness in the distribution of social
assistance funds in Kelurahan Bangka Belitung Laut, reduce public dissatisfaction, and prevent potential social conflicts.
This study recommended adopting the model in other areas with adjustments to local data to enhance broader fairness in
aid distribution.
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1. INTRODUCTION

In the distribution of social assistance in Kelurahan Bangka Belitung Laut, Kecamatan Pontianak
Tenggara, there are inaccuracies in the distribution of aid funds. This is due to the selection of recipients based
on recommendations from village officials, especially RT, which only considers the type of occupation of the
residents. As a result, residents who are classified as underprivileged often do not receive the assistance they
should. These inaccuracies not only cause dissatisfaction among the community but also have the potential to
cause broader social problems if not addressed immediately.

The rationale for this research is the importance of a more accurate and objective system in
determining the eligibility of social assistance recipients. Previous research has shown that traditional methods
based on personal recommendations are often inaccurate and unfair. According to research by [1], [2],
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classification algorithms like Decision Trees can provide higher accuracy in various predictive applications
(31, [4].

The urgency of this research lies in the urgent need to improve the social assistance distribution system
in Kelurahan Bangka Belitung. Research by [5] shows that the application of data mining algorithms, including
Decision Trees, can increase the effectiveness and efficiency in determining aid recipients [6], [7]. Therefore,
the implementation of the C4.5 algorithm, which is a variant of the Decision Tree, was chosen as a potential
solution to address this problem.

The main problem in this research is how to improve the accuracy of determining social assistance
recipients in Kelurahan Bangka Belitung. Alternative solutions considered include various data mining
classification techniques such as Logistic Regression, Naive Bayes, and Support Vector Machines [8]-[12].
However, based on studies by [13], the Decision Tree algorithm, especially C4.5, shows superior performance
in terms of interpretability and accuracy on similar datasets.

The solution chosen in this study is the implementation of the C4.5 algorithm for the classification of
social assistance recipients [14]-[18]. This algorithm is not only capable of generating accurate predictive
models but also easy to interpret, so it can be used by local governments and related stakeholders to make more
precise decisions [19], [20].

Referring to these references, this study aims to develop a system based on the C4.5 algorithm that
can process economic census data of residents in more detail and accurately in determining the eligibility of
social assistance recipients. The results of this research are expected to make a significant contribution to
improving the fairness and effectiveness of the distribution of social assistance funds in Kelurahan Bangka
Belitung.

2. RESEARCH METHOD
2.1. Type of Research, Time, and Place

This research is a quantitative study with a descriptive analytical approach aimed at developing a
classification model for social assistance fund recipients using the Decision Tree algorithm, specifically C4.5.
The study was conducted from January to June 2024 in Kelurahan Bangka Belitung Laut, Kecamatan Pontianak
Tenggara, West Kalimantan.

2.2. Research Target and Subjects

The target of this research is all residents of Kelurahan Bangka Belitung Laut registered in the 2021
economic census data. The research subjects include resident data consisting of various economic and social
variables, including occupation, income, and social assistance recipient status. The sampling technique used is
simple random sampling, where from a population of 5,167 residents, a sample of 98 people was taken. The
sample selection used the Slovin formula with an error rate of 10% [21]-[25].

2.3. Research Procedures, Instruments, and Data Analysis Techniques

The research procedure began with data collection through literature studies and economic census of
residents. Literature studies were conducted to collect secondary data from scientific journals, articles, and
literature related to the use of Decision Tree algorithms in data classification. Meanwhile, economic census
data of residents were collected from Kelurahan Bangka Belitung Laut. Instruments used in this research
included questionnaires with Likert scales to measure residents' social and economic variables and the Rapid
Miner application for data processing and implementation of the C4.5 algorithm.

After the data was collected, data preprocessing was performed to clean and prepare the data before
analysis. The data was then processed using the C4.5 algorithm with the Rapid Miner application, where the
classification model was generated through the 10-fold cross-validation method to ensure high accuracy. Data
analysis techniques used include descriptive analysis to process and interpret the collected data. The analysis
results are presented in the form of tables, graphs, and diagrams to facilitate interpretation and decision-making.
The decision tree model generated is used to determine the eligibility of recipients based on relevant variables
such as occupation and income.

Implementation Of Decision Tree Algorithm...(Hartana)



36

ISSN: 2723-4533 / E-ISSN: 2723-4541

Algoritma C4.5 Untuk Memprediksi Kelayakan

Penerima Bantuan Pada Kota Pontianak

v

Identifikasi Masalah

v

Pengumpulan Data

v

Pengolahan Data

v

Perhitungan data manual menggunakan

metode algoritma C4.5

v

Pengolaan Data
Menggunakan Excel

v

Pengujian menggunakan aplikasi

RapidMiner

3.  RESULTS AND DISCUSSION

3.1. Population Data Analysis

v

Hasil Prediksi

Figure 1. Research Stages

Population data was analyzed based on various categories of occupation and assistance recipient
status. Table 1 below shows the distribution of residents based on occupation type and assistance recipient

status.

Table 1. Population Data of Kelurahan Bangka Belitung Laut According to Occupation and Assistance Recipient Status

No Occupation Total Receiving Assistance Not Receiving Assistance
1 Unemployed 4.375 2.875 1.500
2 Government Officials 884 120 764
3 Educators 129 45 84
4 Entrepreneurs 3,873 1.400 2.473
5 Agriculture and Livestock 29 15 14
6 Fishermen 11 7 4
7 Students 2.242 1.120 1.122
8 Healthcare Workers 30 5 25
9 Retirees 167 55 112
10 Other Jobs 2.563 1.200 1.363

3.2. Data Processing with C4.5 Algorithm

The collected data was then processed using the C4.5 algorithm. Data preprocessing was carried out
to clean and prepare the data. The figure below shows the data preprocessing process.
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Figure 2. Preprocessing

Based on the data processing results through the Rapid Miner application, a Confusion Matrix was
obtained to measure the accuracy of the C4.5 algorithm. The evaluation results showed that this algorithm

achieved 100% accuracy, precision, and recall.
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Figure 3. Accuracy

3.3. Decision Tree Model

The decision tree model generated from the C4.5 algorithm is shown in Figure 4 below. This model
helps determine the eligibility of recipients based on relevant variables such as occupation and income.
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Figure 4. Decision Tree Model

Explanation of the decision tree model generated: the main attribute that becomes the root is
"Occupation Type", followed by branches that show income and other variables affecting the decision to

receive assistance.

3.4. Rules from the Decision Tree

Based on the decision tree model, several rules generated are:
1. If the occupation is "Unemployed" and income < Rp29,500, then the recipient is eligible for assistance.

2. Ifthe occupation is "Entrepreneur" and income > Rp29,500, then the recipient is not eligible for assistance.
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Figure 5. Description Tree

4. CONCLUSION

Based on the research results, the implementation of the C4.5 algorithm in classifying the eligibility
of social assistance recipients shows excellent results with accuracy, precision, and recall reaching 100%. This
indicates that the algorithm is effective in determining eligible recipients based on economic census data. The
decision tree model generated can be easily interpreted and provides clear rules in determining eligibility. The
main attributes used in this model are occupation and income, which are proven relevant in eligibility
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classification. The high validity of the model indicates that the C4.5 algorithm can handle datasets well and
produce accurate predictions. There are no misclassifications in the Confusion Matrix, which confirms the
reliability of this model.

This study successfully identifies and implements a fairer and more accurate solution for determining
social assistance recipients. By using more detailed economic census data, this model can address the
inaccuracies in the previous aid distribution system based solely on personal recommendations. Based on the
findings of this study, several recommendations for the next steps include adopting and implementing this
model in other areas with adjustments to local data. This can help local governments improve the fairness of
social assistance distribution more broadly. It is recommended to use more detailed and up-to-date data to
increase the accuracy of the classification model. Regular data collection can help adjust the model to changes
in social and economic conditions. It is important to provide training and socialization to village officials and
local governments on the use of this model. A good understanding of the model interpretation will help in
making more accurate decisions. Developing a web-based system that integrates the C4.5 algorithm to facilitate
access and use by various stakeholders can be an effective tool in determining eligibility for assistance.
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