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Abstract

Rawa Makmur Village is one of the villages located in Muara Bangkahulu District, Bengkulu City. So far, the process
of processing data on the poor at the Rawa Makmur Village Office is still done manually, namely by conducting a
survey of each resident, and providing an assessment of whether the population is categorized as poor or not.
However, because the data collection process is still manual, it is difficult for the Rawa Makmur Village to manage
the data because it takes a long time. Therefore, a system development was carried out by creating applications that
could simplify the process of managing data for the poor in Rawa Makmur Village. The application for clustering
data for the poor in Rawa Makmur Village was made using the Visual Basic .Net programming language and SQL
Server 2008 database by applying two data mining methods, namely the K-Means Algorithm and the Fuzzy C-Means
Algorithm. The grouping is done based on the income and the number of the insured from the data obtained at the
Rawa Makmur Village Office. Based on the processing time, the Fuzzy C-Means Algorithm is faster than the K-Means
Algorithm in the data clustering process because the K-Means Algorithm has repeated iterations until the final
cluster result is found while the Fuzzy C-Means does not have iterative iterations. Based on the results of clusters on
the data of the poor as many as 440 people, there are differences in cluster results where the K-Means Algorithm
has Cluster 1 (65 people), Cluster 2 (334 people), Cluster 3 (41 people), while the Fuzzy C-Means Algorithm has
Clusters. 1 (147 people), Cluster 2 (136 people), Cluster 3 (157 people). From the results of the comparative analysis
between the K-Means Algorithm and the Fuzzy C-Means Algorithm, it is found that the K-Means Algorithm is more
recommended for classifying poor population data than the Fuzzy C-Means Algorithm because the average value of
each cluster does not differ too much, and is still significant according to with data on the poor.
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Introduction

Data mining is a process that uses statistical techniques, mathematics, artificial intelligence, machine learning to
extract and identify useful information and related knowledge from large databases. Data mining technology is one of the
tools for extracting data in large databases and with specifications of the level of complexity that has been widely used in
many application domains such as banking, telecommunications, and government.

Rawa Makmur Village is one of the villages located in Muara Bangkahulu District, Bengkulu City. So far, the process of
processing data on the poor at the Rawa Makmur Village Office is still done manually, namely by conducting a survey of
each resident, and providing an assessment of whether the population is categorized as poor or not. After collecting data

manually, the data is inputted into the office package

application, namely Microsoft Word for making reports for the
poor in Rawa Makmur Village. This is necessary to provide
possible assistance to the poor in the scope of Kelurahan Rawa
Makmur. However, because the data collection process is still
manual, it is difficult for the Rawa Makmur Village to manage
the data because it takes a long time.

Therefore, a system development was carried out by
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Algorithm which are used to classify the data of the poor population into 3 groups/clusters, so that it can make it easier for
the Kelurahan to get information on who is in the high, medium group. and low.

The K-Means Algorithm and the Fuzzy C-Means Algorithm have something in common, namely they can group data
into several clusters by looking at the closest point in each cluster. However, in practice, these two algorithms have
different calculations in the clustering process. Therefore, in this study the authors are interested in conducting an analysis
by comparing the K-Means algorithm and the Fuzzy C-Means algorithm in the clustering process by looking at several
aspects, namely the results of data grouping and the time of the clustering process that occurs.

Related research on comparative analysis of K-Means and Fuzzy C-Means algorithms, including a research journal by
(Agustina & Prihandoko, 2018) entitled "Comparison of K-Means Algorithm with Fuzzy C-Means Algorithm for Clustering
Employee Performance Discipline Levels". Based on the research conducted, the two methods classify employee
performance data into 3 clusters, namely high-performance levels, medium performance levels and low performance
levels. The results of this study indicate that the Fuzzy C-Means method is a better method than the K-Means for clustering
data on the performance level of employees at STT Bandung because the validation value is close to 1.

Ease of Use

A.  Data Mining

Data mining is an iterative and interactive process to find new patterns or models that are perfect, useful and
understandable in a very large database (massive database). Data mining contains the search for desired trends or patterns
in large databases to help decision makers in the future, these patterns are recognized by certain tools that can provide a
useful and insightful data analysis which can then be studied more carefully, which may be using other decision support
tools (Sikumbang, 2018:156).

Data mining as a process to obtain useful information from large database warehouses, which can be interpreted as
extracting new information taken from large chunks of data that helps decision making. Data mining can find hidden
trends and patterns that do not appear in simple query analysis so that they can have an important part in finding
knowledge and making decisions (Wanto, 2020:1).

B K-Means method

The K-Means algorithm is one of the clustering algorithms included in the unsupervised learning group which is used
to divide data into several groups with a partition system. This algorithm accepts input in the form of data without class
labels. In the K-Means algorithm, the computer groups its own data into its input without first knowing the target class.
The inputs received are data or objects and the desired k clusters. This algorithm will group data or objects into k groups
(Wanto, 2020: 3).

Basically the K-Means algorithm only takes part of the number of components obtained to be used as the initial cluster
center, in determining the center of this cluster randomly selected from the data population. Then the K-Means algorithm
will test each of the components in the data population and mark these components into one of the previously defined
cluster centers depending on the minimum distance between components and each cluster center. Then the position of the
center of the cluster will be recalculated until all data components are classified into each cluster and finally a new cluster
will be formed.

C  Fuzzy C-Means (FCM) Algorithm

Fuzzy logic was first introduced by Prof. Lotfi A. Zadeh in 1965. In many ways, fuzzy logic is used as a way to map
problems from input to expected output. In fuzzy logic there is fuzzy clustering which is one method to determine the
optimal cluster in a vector space based on the Euclidian normal form for the distance between vectors. The purpose of
Fuzzy C-Means is to get the center of the cluster which will later be used to find out the data that enters a cluster. In fuzzy
logic there is a method that is often used to cluster data, namely the Fuzzy C-Means method. Fuzzy C-Means is a data
clustering method that is determined by the degree of membership (Ramadhan, 2017:221).

Fuzzy C-Means is a data clustering technique in which the existence of each data in a cluster is determined by a certain
membership value/degree. This technique was first introduced by Jim Bezdek in 1981. Unlike the classical clustering
technique (where an object will only be a member of a certain cluster), in FCM each data can be a member of several
clusters. Cluster boundaries in Fuzzy C-Means are soft.

Prepare Your Paper Before Styling

The type of research used by the author is the type of experimental research. The research was conducted by
examining the data of the poor population in Rawa Makmur Village using the K-Means and Fuzzy C-Means Algorithms.
then validation of the results obtained.

The research method used by the author is the Waterfall method. The waterfall method is often called the classical life
cycle, which describes a systematic and sequential approach to software development, starting with the specification of
user requirements and then continuing through the stages of planning, modeling, construction. (construction), and delivery
of the system to customers/users (deployment), which ends with support for the complete software produced.
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Blackbox testing (blackbox testing) is one of the software testing methods that focuses on the functionality side,
especially on the input and output of data clustering applications for the poor in Rawa Makmur Village. The results of the
black box testing that have been carried out are shown in table 1.

TABLE I. Blackbox Test Results

No. Tested Form Testing Scenario Test result
the system has successfully received login access and displays a success message
ag)
fill in the correct username USSMameE |t erisasiPendudukiMiskin %
and password
Password| uUsername dan Password Benar ﬁ
ogin
1 Login Form - - - -
the system denies login access by displaying an error message
atl
fill in the wrong username USeINOME |t crisasiPendudukMiskin <1 |
and password
Password uUsername Atau Password Salah :l
_“ IE_.ogin |
the system successfully saves population data and displays a success message
KlasterisasiPendudukMiskin >
enter population data that Berhasi Disi
is not in the database erhast Disimpan
Population Data - - -
2 P Form the system failed to save resident data and displays an error message
KlasterisasiPendudukMiskin >
fenter popglatlon data that sudah Ada
is already in the database
carry out the population . . .
Y @ pop the system successfully displays the results of the data clustering of the poor using
3 K-Means clustering process and the K-Means Algorithm
Clustering Form record the results of
clustering
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85 Klasterisasi Metode K-Means X

Tohun  [2015/2020 /| [

Data Penduduk Miskin

Kode A
!l F t
Penduduk Noma Penduduk tahun clomat
v N 771041 01080007 2019/2020 [Rawa Makmur |11
1771042001080066 | A Dahlan 2019/2020 |Rawo Mokmur |6
1771040511080021 | Abdul Aziz 2019/2020 |Rawa Makmur |20
v
- - _— PP -
Cluster |
Kode A
Penduduk Nema Penduduk alomat t w penghas
» Xl Abdul Bari Rowa Makmur | 4 2 3500000
1771041001110029 | Adi Sucipto Rawa Makmur |16 4 3000000
1771042712070045 | Adrif Halmi Arli Rowa Makmur |16 |4 3500000 v
< >
Cluster 2
Kode A
Penduduk Noma Penduduk alomat t w pe
v B 7701401050007 RawaMakmur 1113 |20
1771042001080066 | A Dahlan Rowa Mokmur |6 3 18,
< >
Cluster 3
Kode A
Penduduk Noma Penduduk alomat rt w pengha
» 1771041307090010 GIGT] Rawa Makmur |13 4 1500000
1771040502080036 | Aji Sahab Rowa Makmur | 4 2 1000000
v
- F - S o e

Waktu Proses = 2.545711

the system has succeeded in displaying the results of clustering poor population
data using the Fuzzy C-Means Algorithm

o7 Klasterisasi Metode Fuzzy C-Means X
Dato Penduduk Miskin
K A
oce ) Nama Penduduk tahun alamat rt
Penduduk
v 704 010007 2019/2020 |Rewa Makmur |11
1771042001080066 | A Dahlan 2019/2020 |Rowa Makmur |6
1771040511080021 | Abdul Aziz 2019/2020 |Rowa Makmwr |20
B rrryrererreren i P F— -
Cluster 1
Kod g
P:n: duk Noma Penduduk alomot . w  pengt
carry out the population !
4 Fuzzy C-Means clustering process and ) ]77104]40]%7 Rowa Makmur (11 |3 20000¢
Clustering Form | record the results of 1771042001080066 | A Dahlan RowaMakmue |6 |3 |18000C
clustering 1771040402060048 | Abul Bei RowaMokmur 4 2 3500
< >
Cluster 2
Kode . . B
Penduduk Noma Penduduk alomot f w  pe
» 1771040511080021 GEEIESH Rowa Makmur (20 |1 1&
1771041307090010 | Abidin Rowa Makmur |13 |4 15y,
< >
Cluster3
Kode bl
Penduduk Nema Penduduk alamot it w penghc
> REALEEIAIN Ace Wijoyo Soputra | Rowa Makmur |2 2 200000
1771041001110029 | Adi Sucipto Rowo Mokmur |16 |4 300000
v
e reeT F— AP P P 3

Waktu Proses : 0.699178

Based on the results of the tests that have been carried out, the functional application of clustering data for the poor in
Rawa Makmur Village has run as expected and the application is able to provide information on the results of grouping the
poor through 3 clusters, namely Cluster 1 (High), Cluster 2 (Medium) and Cluster 3 (High). Low).
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language and SQL Server 2008 database by applying two data mining methods, namely the K-Means Algorithm and
the Fuzzy C-Means Algorithm.

2. Based on processing time, the Fuzzy C-Means Algorithm is faster than the K-Means Algorithm in the data
clustering process because the K-Means Algorithm has repeated iterations until the final result is found, while the
Fuzzy C-Means does not have iterative iterations.

3. Based on the results of clusters of data on the poor as many as 440 people, there are differences in cluster results
where the K-Means Algorithm has Cluster 1 (65 people), Cluster 2 (334 people), Cluster 3 (41 people), while the
Fuzzy C-Means Algorithm have Cluster 1 (147 people), Cluster 2 (136 people), Cluster 3 (157 people)
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