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ABSTRACT

Kwala Besilam Village is one of the villages in Langkat Regency, North Sumatra, which receives the Village Fund
(DD). In 2023 the village of Kwala Besilam obtained a Village Fund of Rp.1,040,386,000 and will be used for
assistance for underprivileged communities of 10% or Rp.108,000,000 with a total population of 3,865 people.
The village government still has difficulty in determining which community is entitled to be a candidate for
Village Fund assistance, therefore research and web design are carried out using the K-Means Clustering
Algorithm method which will group data on prospective recipients of Village Fund assistance according to
predetermined criteria. With the final result where the algorithm used facilitates the process of grouping data
based on certain characteristics that are relevant to determining aid recipients, with an accuracy obtained of
48.4%, the K-Means Algorithm shows a moderate ability to group data correctly.
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1. INTRODUCTION

Foreign Exchange Funds are funds sourced from the state revenue and expenditure budget allocated for
Foreign Exchange transferred through the district/city revenue and expenditure budget and used to
finance government administration, development implementation, community development and
community empowerment (Rani et al., 2020)

Kwala Beisilam Deisa is one of the deisa that has won Deisa Funds (DD) in Padang Tualang
District, Langkat Regency. This deisa has won DD since 2017 and the funds are used for various activities
such as rational deisa government operations, deisa development, community development, disaster
management planning and community empowerment.

In 2023, Deisa Kwala Beisilam will have a Deisa Fund of Rp. 1,040,386,000 which will be entered
into deisa reikeining, where the funds are disbursed using stages. The DD budget that will be used for
assistance to the underprivileged is 10% or Rp. 108,000,000. Deisa Kwala Beisilam has 7 (Seven)
hamlets with the number of men reaching 1,983 people while women 1,882 people with the total
population of Deisa Kwala Beisilam reaching 3,865 people and the number of family cards as many as
1,118 with an area of 2,715 Ha.

Most of the deisa population works as farmers, cattle breeders, and casual laborers to meet the
economic needs of their families. However, in the efforts to develop and empower the community, there
are groups of residents who can be categorized as underprivileged where these residents need special
attention from the deisa government in receiving foreign exchange assistance. However, the foreign
exchange government still has difficulty in determining which communities are eligible to be candidates
for foreign exchange fund assistance recipients because there are still complaints from foreign exchange
communities to the foreign exchange government. Therefore, researchers conducted a clustering
analysis that would help the foreign exchange party in knowing which communities are eligible to
receive foreign exchange fund assistance, for this reason a methodology is needed that can cluster the
data. Peineiliti proposes to use the K-Means algorithm in calculating data for foreign exchange fund
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recipients where the data will be processed using K-Means because according to Hans & Kambei r
meitoidei K-Melans is a meitoidei that is relatively fast in clustering an object.

Based on previous research (Ginting et al., 2023), it is stated that the K-Means Clustering

algorithm has been proven to be effective in carrying out data analysis based on character similarity
teiristic, therefore the researcher wants to use this method. Another reason based on previous research
(Fibriyanti, 2022) stated that the application of the K-Means Algorithm to determine the priority of
receiving PKH assistance showed an accuracy result of 69.93%. Then (Muhariya et al., 2021) stated that
the use of the K-Means Clustering method for developing aid programs for PKH had an accuracy value
of around 90.4%, therefore it was peer-reviewed believe that the K-Means network can cluster
prospective recipients of Foreign Exchange Fund assistance.
In this way, it is hoped that the analysis of data on underprivileged residents in Desa Kwala Beisilam can
become a suggestion or reference for determining more accurate and sustainable prospective recipients
of Foreign Exchange Fund assistance at the Deisa level. Where the characteristics of poila-poila or group-
poimpoik that are similar can be identified so that they become more effective and fair.

2. RESEARCH METHOD/MATERIAL AND METHOD /LETERATURE REVIEW

A. K-Means Algorithm

In general, the understanding of the K-Means algorithm is explained differently from one to another but
still has the same meaning and significance. According to (Damanik et al., 2021) K-Means is a clustering
algorithm in data mining to be able to produce groups from large amounts of data with a point-based
partition algorithm with fast and efficient computation time. K-Means is a distance-based clustering
algorithm that divides data into a number of clusters and this algorithm only works on numeric
attributes. While according to (Martiano et al., 2023) K-Means is a clustering algorithm in data mining,
K-Means is an unsuspected learning algorithm, because the data being sought is still unknown. Data
mining is the use of automatic analysis techniques to find previously undetected relationships between
data items. K-Means is one of the data clustering techniques where the existence of data points in a
cluster depends on the degree of its membership. By interactive partitioning, K-Means is able to
minimize the average distance of each data to its cluster. From several definitions of the K-Means
algorithm above, it can be stated that the K-Means algorithm is a clustering algorithm that can group
data by partitioning and is able to minimize the average distance of each data to its cluster (Damanik et
al.,, 2021).

Then according to (Eilisawati et al, 2019) states that the K-Means Algorithm is one of the
algorithms with partitioinal, because K-Means is based on determining the initial number of groups by
defining the initial centroid value. The K-Means algorithm uses an iterative process to obtain a cluster
database. It takes the desired initial number of clusters as input and produces the final number of
clusters as output. If the algorithm is required to generate K clusters then there will be K initial and K
final clusters. The K-Means algorithm will randomly select k patterns as the initial cluster points. The
number of iterations to reach the cluster points will be randomly influenced by the initial cluster
candidate clusters where the new cluster position does not change. The K value selected as the initial
center will be calculated using the Euclidean Distance formula, which is to find the closest distance
between the centroid point and the data/object. Data that has a short or close distance to the centroid
will form a cluster. The steps of the K-Means algorithm are as follows:

1. Determine the value of k or the number of clusters in the set data.

2. Determine the center value (centroid). The determination of the centroid value in the initial stage
is done randomly

3. Calculate the distance between the centroid points and each object point using Euclidean Distance.

4. Group the objects based on the distance to the closest centroid.

5. Repeat steps 2 to 4, iterate until the centroid has an optimal value.

B. Clustering

Clustering is the process of grouping a number of data or objects in the data so that each group contains
similar data (Adrian Juniarta Hidayat, 2023). According to (Aulia, 2021) Clustering or classification is a
methodology used to divide a series of data into several groups based on previously determined
similarities. A clusteir is a collection or collection of data objects that are similar to each other in the
same cluster and dissimilar to objects that are different clusters. Oibjeik will be grouped into one or
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more clusters so that oibjeik-oibjeik that are in one cluster will have high similarities between one
another.

Then according to (Ginting et al., 2023) Clustering is a data analysis methodology, which is often
included as one of the data mining methods, which aims to group data with the same characteristics into
the same 'region' and data with different characteristics into another 'region'.

C. Type of Research
The type of research used is a quantitative approach. Quantitative research is a research methodology
that collects and analyzes data based on numbers and numerical measurements. This approach aims to
describe, explain, and test the relationship between variables using statistical analysis (Ardiansyah et
al., 2023).
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Fig 1. Research Method Flow

D. Data Analysis Technique
The author's data analysis technique uses the K-Means methodology in which there are several stages,
namely:
a. Determine the value of k or the number of clusters in the data set.
b. Determine the center value (centroid). The determination of the centroid value in the initial stage
is done randomly, while in the iteration stage the formula is used:
c. Calculate the distance between the centroid point and the point of each object using Euclidean
Distance.
d. The grouping of objects is based on the distance to the nearest Ceint.
e. Repeat steps 2 to 4, iterating until the centroid has an optimal value.

E. Accuracy
Accuracy is a measurement of the extent to which the results of the measurementare in accordance with
the actual value. The purpose of determining accuracy is to evaluate the extent to which measurement
errors can occur in a particular measuring instrument. The level of accuracy of the value measured by a
tool is determined by the level of precision of the measurement scale used. This time the researcher uses
the coinfusion matrix method.

3. RESULTS AND DISCUSSION

A. Implementation of K-Means Calculation

The initial step in implementing the K-Means Algorithm is to improvise the data obtained from the
research location, the existing data is population data consisting of 1000 rows of data with certain
provisions.
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The steps taken are as follows
A. Data Selection
In this process, the selection of data features in the dataset is selected to be clustered in the clustering

process.

B. Data Processing
This process is needed so that the data can be processed using the K-Means algorithm, data processing
is done using the pandas library which is run in Jupyter Node with the following steps :

1. Inserting data into a pandas dataframe

Entering data into a Pandas DataFrame is a fundamental step in data analysis using Pandas in
Python. DataFrame is a versatile and reliable two-dimensional tabular data structure provided by
Pandas. The codes used are as follows:

In [2]:

clustering_data_path
2 clustering_data = pd.read_excel(clustering_data_path)

clustering_data

'final_data.xlsx'

Fig 2. Code to insert data into dataframe

The processed data will be visible in Jupyter Noiteiboioik as shown in the image below.

: 5 5 Pernah 5 g Mempunyai
empat anggal tatus tatus akit Anggota
NoKix i Hama Lahir Lahir Ushe Pernikahan Manerkna ga Rentan
Bantuan
Sakit
0 1205123103170001 1205205607940002 APEARFIAN  seiman teiosi1990 24 Menikah Belum Buruh Tidak Ya
igeia i AGUS  uooane o Belum :
1 1205122204100007 1205121302020003  ppaSOHS  AIRPANAS 131022002 21 PPt Ya PNS Tidak Tidak
KENANG Belum Karyawan
2 1205121205100000 1205125604020002  RINAWATI ANG tel042002 21 et Beum Keyawan Tidak Tidak
A . CIND! KENANG Belum R 3
3 1205122608080003 1205126810050003 .. CNO! o amoo0s 18 Seum Belum Buruh Tidak Ya
4 1205122805080055 1205124306710007  WAGIVEM  'ANOEM oon1071 52 Menikah Beum Keyawan Tidak Tidak
HULU Swasta
995 1205122607120005 1205171702860002 SUPRIANTO MEDAN 17/0211986 37 Menikah Belum BJ(‘;’:; Tidak Tidak
996 1205122702170002 1205176203970001 RKA SUKARAMA! 22031997 26  Menikah Ya e;::; Tidak Tidak
997 1205121709070662 1205122207790001 NUREFENDI oo K0 221071970 44 Menikah Belum Buruh Tidak Tidak
’ . 4 ; BUKIT Balum Tidak )
998 1205121709070068 1205124612020001 DINASAFITRI o, BUKT og1120002 21 e TR Tidak Ya
RINA Kw * Belum ‘ Terkena .
999 1205122905080046 1205126909100011 o ANA KM og000001 22 st Beium e Tidak Tidak

Fig 3. Data after entering into the dataframe

The K-Means algorithm requires numerical data to perform calculations, therefore each feature
used in the dataset must be given a label, this process is carried out using the eincoider label from
scikit-learn.

C. K-Means Calculation
1. Determining the Number of Clusters
The number of clusters is the number of data groups that will be generated. In this study, the

number of clusters to be created is 2 clusters with the following details:

a. Cluster 0: Reserve recipients of aid or not receiving aid

b. Cluster 1: Priority of aid recipients

2. Generating initial clusters
The initial clusters are determined randomly with the number according to the cluster created,
which is 2 data points, the selected data points are as follows:
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Table 1. First Centroid Data

Ever Has Family
Center Point Name Marital Received Employment Chronically Members
Status . Status i Vulnerable to
Assistance
IlIness
ADEI
CEINTROIID  ARIFIANI
1 LUBIS 1 0 0 0 1
CEINTROIID
2 RIKA 1 1 6 0 0

3. Cluster Calculation
The next step is to place each data into a cluster. To find out which cluster is closest to the data, it
is necessary to calculate the distance of each data with the center point in each cluster, here is an
example of the calculation in data rows 2 and 3 for iteration 1:
a. Calculation of data from row 2 to ceintroid 1

Data 2 to ceintroid 1 = \/ (0-1)%+ (1-0)%+ (2-0)*+ (0-0)*+(0-1)?

Data 2 to ceintroid 1 = \/(-1)2+ (1)%+ (2)%+ (0)*+(-1)°

Data 2 to ceintroid 1 =vV1+1+4+0+1
Data 2 to ceintroid 1 = v/7
Data 2 to ceintroid 1 = 2,6458

b. Calculation of row 2 data to centroid 2

Data 3 to ceintroid 2 = \/(0—1)2+ (1—0)2+ (2—6)2+ (0—0)2+(0—0)2

Data 3 to ceintroid 2 = \/(—1)2+ (1)%+ (-4)%+ (0)>+(0)?

Data 3 to ceintroid 2=v1+1 +16+0+0

Data 3 to ceintroid 2 =V 18

Data 3 to ceintroid 2 = 4,243

c. Calculation of row 3 data to centroid 1

Data 3 to ceintroid 1 = \/(0—1)2+ (0—0)2+ (1—0)2+ (0—0)2+(0—1)2

Data 3 to ceintroid 1 = \/(—1)2+ (0)2+ (1)2"' (0)2"'('1)2

Data 3to ceintroid1=v1+0+1+0+1
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Data 3 to ceintroid 1 = \/§
Data 3 to ceintroid 1 =1,7321

Calculation of row 3 data to centroid 2

Data 3 to ceintroid 2 = \] (0-1)*+ (0-0)%+ (1-6)*+ (0-0)*+(0-0)>

Data 3 to ceintroid 2 = \/(-1)2+ (0)*+ (-5)*+ (0)*+(0)°

Data 3 to ceintroid2=v1+0+25+0+0
Data 3 to ceintroid 2 =/26

Data 3 to ceintroid 2 = 5,0990

Calculation of row 4 data to centroid 1

Data 4 to ceintroid 1 = \/ (0-1)%+ (0-0)+ (0-0)+ (0-0)>+(1-1)?

Data 4 to ceintroid 1= 0

Calculation of data row 4 to centroid 2

Data 4 to ceintroid 2 = \/ (0-1)*+ (0-0)%+ (0-6)*+ (0-0)*+(1-0)?

Data 4 to ceintroid 2 = \/(—1)2+ (0)+ (-6)+ (0)*+(1)°

Data 4 to ceintroid 2 =v1 + 36 + 1

Data 4 to ceintroid 2 =38

Data 4 to ceintroid 2 = 6,1644

After all data is grouped into close clusters, recalculate the new cluster center (centroid) based on the
average of the members in the cluster. If the new centroid is the same or already coinciding with the old
centroid, then stop the iteration. Otherwise, continue to the next iteration. The iteration is stopped
because when the new generated centroid is the same as the old centroid, coinverge will occur at the
cluster. Thus, there is no need to calculate the distance of the data to its centroid. The calculation of the

average feature from the first iteration to generate new centroids is as follows:
Average Feature 1 for Centroid 1 = 0.643
Average Feature 1 for Centroid 2 = 0.647
Average Feature 2 for Centroid 1 = 0.348
Average Feature 2 for Centroid 2 = 0.426
Average Feature 3 for Centroid 1 = 1.141
Average Feature 3 for Centroid 2 = 5.083
Average Feature 4 for Centroid 1 = 0.443
Average Feature 4 for Centroid 2 = 0.373
Average Feature 5 for Centroid 1 = 0.546
0. Average Feature 5 for Centroid 2 = 0.487

1.

2
3
4
5.
6.
7
8
9.
1
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4. CONCLUSION

Based on the results of research and trial conducted in using the K-Means methodology in grouping
underprivileged communities, the following conclusions can be drawn: 1. The K-Means algorithm has
proven to be efficient and fast in grouping data on prospective recipients of Foreign Exchange Fund
assistance. This algorithm facilitates the process of grouping data based on certain characteristics that
are relevant to determining recipients of assistance. The clustering results of the K-Means Algorithm
enable the foreign exchange government to make more informed and fair decisions in the distribution
of Foreign Exchange Funds, ensuring that aid is right on target. 2. With an accuracy of 48.4%, the K-
Means Algorithm shows a moderate ability to correctly group the data. This level of accuracy indicates
that there is room for improvement in terms of the accuracy of the clustering results. The accuracy of
the clustering results is greatly influenced by the quality of the data and the initial initialization of the
cluster. More complete and representative data and optimal centroid initialization will improve the
accuracy of this algorithm.
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