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Abstract

The Stabat Religious Court has data on marriage dispensation applications that need to be analyzed to determine the age pattern, causal
factors, and domicile of the applicants. This study aims to analyze the age pattern and causal factors of marriage dispensation and group
the applicant data based on age, reason for application, and domicile using the K-Means algorithm. The data used were 749 marriage
dispensation applications from 2021-2025. The study was conducted through the Knowledge Discovery in Database (KDD) stages, namely
Data Selection, Data Preprocessing, Transformation, Data Mining, and Evaluation with the help of the MATLAB application. Determining
the optimal number of clusters using the Elbow method based on the Sum of Squared Error (SSE) value resulted in three clusters. The
clustering results showed that Cluster 1 had 210 data, Cluster 2 had 150 data, and Cluster 3 had 389 data. The analysis results showed that
the age pattern of applicants who most frequently applied for marriage dispensation was 17 years old, while the most consistent causal
factor was the reason for avoiding adultery. Cluster 3 has the largest number of data points, comprising 389 individuals. The dominant
characteristics of applicants are 17 years old, the reason being to avoid adultery, and their domicile in Hinai District. Therefore, the
application of the K-Means algorithm is able to group marriage dispensation data based on age, reason, and domicile, generating
information that can be used to support data analysis and efforts to prevent early marriage at the Stabat Religious Court.
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1. Introduction

Several previous studies have discussed the issue of early marriage and the application of the K-Means method to group prospective bride
and groom data based on certain characteristics so that data groups that have similarities can be identified. Research by Nt et al. (2023)
discusses factors related to the occurrence of early marriage, such as economic conditions, education, and social factors. Other studies also
show that clustering analysis can be used to identify certain patterns or characteristics of a data set. However, these studies have not
specifically grouped marriage dispensation application data based on a combination of variables of applicant age, reason for application,
and area of domicile at the Stabat Religious Court. Therefore, this study was conducted to fill this gap by applying the K-Means algorithm
so that the characteristic patterns of marriage dispensation applicants can be identified in a more structured manner.

2. Research Methods

This study employs the KDD method to analyze 749 marriage dispensation applications filed at the Stabat Religious Court between 2021
and 2025. The KDD process comprises data selection, data preprocessing, transformation, data mining, and evaluation. The data were
analyzed using three variables: applicant age, reason for the application, and region of domicile. Categorical variables specifically the
reason for the application and domicile were transformed into numerical codes to enable processing by the K-Means algorithm.
Subsequently, K-Means was used to group the data based on shared characteristics, and the resulting clusters were evaluated based on their
centroids and specific group characteristics; the following figure illustrates the KDD method
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DATA SELECTION

Select attributes that are relevant to the research objectives:

Age Data, Domicile Region, and Reason for Dispensation

DATA PREPROCESSING

Address data duplication, ir i cies, and incompl data.

TRANSFORMATION

Transform the data according to the algorithm used.

DATA MINING

Apply the K-Means Clustering Algorithm.
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Apply the K-Means Clustering Algorithm.
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EVALUATION

Evaluate the results using MATLAB.

Fig.1 Research Methodology Structure

2.1. Systems Analysis

Marriage dispensation data at the Stabat Class IB Religious Court was obtained from the Case Tracking Information System (SIPP)
application which contains various types of cases, such as divorce, child custody, inheritance, marriage confirmation, and marriage
dispensation. This condition causes the marriage dispensation data not to be specifically grouped so that the process of searching and
analyzing information still requires quite a long time. Therefore, this study applies the K-Means Clustering method using MATLAB to
group data based on the applicant's age, reason for application, and domicile area, so that the pattern and characteristics of marriage
dispensation at the Stabat Religious Court can be identified.

2.2. Marriage Dispensation

According to research from (sebyar 2022) on marriage dispensation, it is a court permission for prospective husbands or wives under 19
years of age to marry, taking into account the best interests of the child. Previous research shows that early marriage is influenced by factors
such as pregnancy, economics, education, and social environment, while *K-Means* can be used to group data based on its characteristics.
However, research that groups marriage dispensation based on age, reason for application, and area of domicile is still limited. This study
fills the gap by applying *K-Means* to marriage dispensation data at the Stabat Religious Court.

2.3. Problem Solving Methods

The research problem is addressed using the K-Means clustering algorithm based on the Knowledge Discovery in Databases (KDD)
methodology. The KDD process consists of Data Selection, Data Preprocessing, Transformation, Data Mining, and Evaluation, which
systematically transform raw data into meaningful information.

2.3.1 Data Mining

Data mining is the process of gathering valuable information from a large amount of data. The data mining process typically utilizes
mathematical and statistical methods, as well as artificial intelligence technology. Therefore, data mining is the analytical process of
reviewing data sets to discover unexpected patterns or relationships and summarize the data in a way that is understandable and useful to
the data owner.

2.3.2 Clustering
Clustering is a data mining technique that groups data with similar characteristics into the same cluster. This study employs the K-Means
algorithm because of its simplicity, computational efficiency, and effectiveness in clustering numerical data based on the minimum distance
to cluster centroids.

2.3.3 MATLAB

MATLAB was used to normalize the data, determine the optimal number of clusters using the Elbow Method, perform K-Means clustering,
and visualize the clustering results. The software also facilitated the analysis of cluster centroids and member distribution.
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2.3.4 Research Supporting Data for 2025

The dataset used in this study was obtained from marriage dispensation applications at the Stabat Religious Court for the 2021-2025 period.
A total of 749 marriage dispensation applications were analyzed. This study used three variables: the age of the applicant, the reason for
the marriage dispensation application, and the applicant's domicile. This third variable was chosen because it represents the characteristics
of marriage dispensation applications based on age, the reason for the application, and the distribution of the applicant's domicile. Table 1
presents the sample dataset used in this study.

Table 1. Sample Data For 2021-2025

No Age Reason Area Of Domicile Len.gth Of. Case Number
Relationship
JIn. Makmur Dusun 1V, Desa % k% 2021/
1 16 years Avoiding Adultery Banyumas, Kecamatan Stabat, 3 years P A Sth
Kabupaten Langkat ’
13 years Pregnancy J1. Sempurna, Kelurahan Sidomulyo, 1 years * %% P/2021/
Kecamatan Stabat, Kabupaten Langkat PA.Stb
Lingkungan Perdamaian, Kelurahan *[ERE D202/
3 17 years Avoiding Adultery Tangkahan Durian, Kecamatan Brandan 2 years P A Stb
Barat, Kabupaten Langkat ’
4 15 years Pregnancy Dusun II, Desa Bekulap, Kecamatan 2 years */x%% P/2022/
Selesai ,Kabupaten langkat, PA.Stb
Dusun Dondong Timur II, Desa Stabat ® sk P03/
5 18 years Promiscuity Lama Barat, Kecamatan Wampu, 2 years P A Stb
Kabupaten Langkat ’
Dusun III, Desa Pematang Guntung, ® Rk P2023/
6 17 years Costoms/Culture Kecamatan Teluk Mengkudu, 3 years P A Sth
Kabupaten Serdang Bedagai; ’
Dusun VIII Bandar Meriah, Desa Namu %55k P/2024/
7 18 years Avoiding Adultery Ukur Utara, Kecamatan Sei Bingai, 2 years P A Stb
Kabupaten Langkat ; ’
JIn. Pangkalan Brandan Gang Lurah
3 17 years Promiscuity Lingkungan V, Kelurahan Beras Basah, 1 years * Rk P/2024/
Kecamatan Pangkalan Susu, Kabupaten PA.Stb
Langkat
Lingkungan IV Paya Mabar Inpres, ® sk P/2025/
9 16 years Pregnancy Kelurahan Paya Mabar, Kecamatan 1 years \

Stabat, Kabupaten Langkat PA.Stb

Cinta Dapat Dusun Mawar, Desa
10 18 years Avoiding Adultery Padang Brahrang, Kecamatan 2 years
Selesai, Kabupaten Langkat

*[xx%k P/2025/
PA.Stb

3. Result and Discussion

3.1. Algoritma K-Means

The K-Means algorithm is a non-hierarchical clustering technique that divides data into one or more clusters. The K-Means algorithm
groups data with similar characteristics into a single cluster by randomly determining the number of clusters (centroids) and calculating
the distance between data using the Euclidean distance equation. The distance calculation between data points and centroids is performed
using the Euclidean distance equation:

Dy; =\[(x1i — 1))+ (2 = x2))" e (2 = 27)°

The centroid value is also updated by calculating the average of all data in the cluster using the Euclidean formula:

x1+x2+x3+...+xn

Cl) ="

3.2. Interface Discussion

Which displays the results of the elbow and a significant decrease in SSE values before reaching the third cluster. graph to produce the best
k value which is seen at k = 3 by forming a very clear elbow and experiencing a significant decrease from the previous k value, so that
when the value of k = 3, the results of this grouping and analysis are data with the best grouping.
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3.3. Program Analysis
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Fig 2. Optimal Elbow Cluster Results

Program analysis was conducted to initiate the clustering process using MATLAB. The K-Means algorithm completed the clustering
process after three iterations, yielding three optimal clusters. The results comprised 210 applications in Cluster 1, 150 in Cluster 2, and 389
in Cluster 3—representing the marriage dispensation applications at the Stabat Religious Court. The resulting clusters were then analyzed
to determine the characteristics of each group, with interpretation based on centroid values.
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Fig 3. 3 Cluster Test Results

3.4. Cluster Interpretation

Based on the centroid analysis, Cluster 3 represents a group of marriage dispensation applicants characterized by younger ages, specific
dominant reasons for the application, and residence in regions with higher application volumes. Cluster 1 represents a group with
intermediate characteristics, while Cluster 2 represents a group with distinct characteristics regarding age, reasons for the application, and
region of residence. These clustering results indicate that marriage dispensation applications can be categorized into groups sharing similar
characteristics based on these three variables.
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4. Results

Cluster 1 results that can be known the results of the Age (X), Reason (Y), Domicile Area (Z) group with the number of data owned
as many as 210 data. From the data description shows that the applicant's age pattern with the centroid point on the age variable is
4.97 then the applicant's reason with the center point of 1.65 and the domicile area is 2.46. With the results of the information on
Age (X) "17 years", Reason (Y) "Avoiding Adultery", Domicile Area (Z) "Babalan District".

The results of Cluster 2 which can be seen are the results for Age group (X), Reason (Y), Area of Domicile (Z) with a total of 150
data. From the data information, it shows that the applicant's age pattern with the centroid center point on the age variable is 5.10,
then the applicant's reasons with the center point are 1.54 and the domicile area is 5.62. With the results of the information on Age
(X) "17 years", Reason (Y) "Avoiding Adultery", Area of Domicile (Z) "Kuala District".

Cluster 3 results that can be known the results of the Age (X), Reason (Y), Domicile Area (Z) group with the number of data owned
as many as 389 data. From the data description shows that the applicant's age pattern with the centroid point on the age variable is
4.95 then the applicant's reason with the center point of 1.54 and the domicile area is 11.10. With the results of the information on
Age (X) "17 years", Reason (Y) "Avoiding Adultery", Domicile Area (Z) "Hinai District".

5. Conclusion

Based on the research results, the K-Means algorithm was successfully applied to analyze the age patterns, causal factors, and domicile
areas of marriage dispensation applicants at the Stabat Religious Court using 749 data sets for the 2021-2025 period. The optimal number
of clusters was determined using the EIbow method, then the clustering process was carried out using the Knowledge Discovery in Database
(KDD) stage and implemented in MATLAB. The clustering results showed that 17 years old was the most dominant age group applying
for marriage dispensation, while the most frequently occurring causal factors were pregnancy, avoiding adultery, promiscuity, and
customs/culture. The clustering resulted in Cluster 1 with 210 data sets, Cluster 2 with 150 data sets, and Cluster 3 with 389 data sets.
These results are able to provide information regarding the characteristics of marriage dispensation applicants so that they can be supporting
materials for the Stabat Religious Court in analyzing data and supporting efforts to prevent early marriage.
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