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1. INTRODUCTION

Education is the foundation and most important factor in human character and personality
formation. According to current norms and regulations, education has an important task and role in
shaping human character and the good and bad of personality. Faced with these problems, the
government has endeavored to improve the education system as much as possible by implementing
various curriculums and educational programs. For the country. Therefore, in education, in addition
to the role of teachers as part of the educational process, the importance of building infrastructure
and containers as an educational institution is also at the forefront. Educational institutions, including
educational facilities and infrastructure, are a place for knowledge exchange and daily learning
activities. Some of the government's obligations and functions related to education are closely
related. When studying the above issue that the importance of aid allocation is the focus of
government, especially North Padang Lawas DPRD, the K-means clustering algorithm is a good way
to classify and infer expected aid allocation. Knowledge discovery in Database (KDD) is a way to
get knowledge from an existing database.

The database has tables that are related to each other. The results of the knowledge gained can
be used as a knowledge base for decision-making purposes (Mardi, 2016). In another sense, Database
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Knowledge Discovery (KDD) is the application of scientific methods to data mining. In this context,
data mining is considered a step in the KDD process (Defit, 2013). Data mining is a new technology
with tremendous potential to allow businesses, marketing, etc. to focus on the most important
information in master data. Data mining is the process of extracting data from a large database to
reveal hidden information. Eko Prasetyo (2012) proposes in his study that there are four working
groups related to data mining. The first is predictive modeling, the second is group analysis (cluster
analysis), and the third is anomaly detection (anomaly detection). And related analysis (related
analysis). Cluster analysis is a decision support technique used to collect objects into multivariate
groups based on the properties of the objects (Mulyati, 2015). K-means clustering [X] is one of the
well-known clustering techniques aimed at finding a specific number of clusters (Ngamsuriyaroj and
Thepsutum, 2017). K-Means is an unsupervised machine learning algorithm that forms a series of
clusters.

As input (Shetty and Kallimani, 2017). Widely used in various fields such as text mining,
machine learning, image analysis, image processing, web cluster engine, bioinformatics, and
meteorological analysis reports (Garg and Rani, 2017). K-Means clustering is a method of classifying
or grouping groups of objects into several kgroups (number of positive integers) according to the same
attributes or characteristics (Penangsang, Putra, Kurniawan, 2017). Clusters are defined by the
average mass of the clusters (Ngamsuriyaroj and Thepsutum, 2017). In data mining, a common
cluster analysis is K-means. This is a vector quantization method (Shetty and Kallimani, 2017). This
is due to the problem I found in this area: the efforts of members of the DPRD state of Padang Lawas
Utara, where data mining techniques used the K-Means clustering algorithm to collect aid funds and
group them into several groups. Consistent with the distribution of aid funds. Category, that is, very
feasible, feasible, and low value.

The Regional Revenue and Expenditure Budget (APBD) is a financial plan for implementing
finalized and ratified allocation of funds (Permendagri No. 13 of 2006). The plenary session held at
the time of the establishment of APBD was attended by the local government and the Local People's
Congress (DPRD), and it is expected that each village will receive a part of APBD and be ratified
from the results of the APBD debate. rice field. The guidelines helped support progress and local
needs in various aspects of both infrastructure and welfare. APBD is a tool used as a tool aimed at
improving service to both the community and the general public in the community. The ratified
APBD is expected to explain the needs and capabilities of each region, depending on the income,
uniqueness and potential of each region. Even in this APBD, schools distributed in all regions,
districts and cities are central to the distribution of APBD funds as a place of education. Since one
of the missions of Committee V working for welfare is education, Committee V plays an important
role in distributing aid funds to each school. To help identify schools that will distribute funds to
members of the Padang Lawas Utara DPRD, we need a way to rank and compare schools that are
eligible for assistance. Several studies have been done so far to analyze data, images, visuals, and
more. In this study, we proposed a data processing method for grouping data from school data using
the K-Means algorithm and allocating aid funds. The findings are compared to identification using
the K-Means clustering algorithm, so it is hoped that the support received from the school will be
accurate.

2. RESEARCH METHOD

This survey method is systematically performed to explain the process of implementing the
survey framework. Several stages are described in the form of a picture frame, which can be traced
from needs analysis to the results of this study. The research phases: data needs analysis, data
collection process, data analysis using the K-Means algorithm, data processing using RapidMiner,
and the results of this research. Based on the framework, we will walk you through the steps of this
study. The following are the steps that will be carried out in this research method:
a) Identifying the problem
b) Analyzing data needs
c) Studying literature
d) Collecting data
e) Analyzing problems
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f) Testing using K-Means cluster clusters

As for the concepts and data processing stages in this K-means cluster as outlined in the figure 1

below.
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Figure 1. Flowchart K-Means Clustering

Let's say we have 4 objects as training data points and each object has 2 attributes.

Each attribute represents the coordinates of the object:

Object Attribute 1 (X): index weight
Object Attribute 2 (Y): pH

3. RESULTS AND DISCUSSION
3.1. Analysis and Design Phase

Table 1. Data on the Distribution of DPRD Aspiration Funds

No School Name Total Students Total Study
Group
1 SMAN 1 Batang Onang 861 27
2 SMAN 1 Dolok 804 24
3 SMAN 1 Halongonan 675 13
4 SMAN 1 Padang Bolak 420 9
5 SMAN 1 Padang Bolak Julu 490 14
6 SMAN 1 Portibi 246 7
7 SMAN 1 Simangambat 118 5
8 SMAN 2 Padang Bolak 63 3
9 SMAN 1 Dolok Sigoppulon 198 6
10 SMAN Nagasaribu 118 4
11 MAS Abu Bakar Sidik 420 9
12 MAS Al-Imron 356 8
13 MAS Al-Bahriyyah Purba Tua 114 4
14  MAS AL-Mukhtariyyah S. Dua 196 8
15  MAS Al-Yunusiyah 118 5
16 ~ MAS Al-Yususiyah Sionggotan 377 14
17  MAS Baiturrahman 350 12
18  MAS Darul Ulum Nabundong 178 6
19  MAS Darul Ulum Sipaho 795 22
20  MAS Darul Ulum Kampung Banjir 722 19
21 MAS Darussalam Parmeraan 528 14
22 MAS Darussalam Siunggamjae 488 12
23 MAS Nurul Hidayah 388 8
24 MAS Nurul Iman 482 12
25  MAS Pubaganal Sosopan 812 20

3.2. Determining the Number of Clusters
In this study, 3 types of clusters were formed from data on the DPRD aspiration assistance funds,
the clusters were which schools were very worthy, worthy, and less worthy to get DPRD aspiration
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assistance funds. The recipients of the aspiration fund assistance are determined based on the number
of students and the number of study rooms (rombel) from each school.

3.3. Determining the Cluster Center Point Randomly
The distance from each object to each centroid uses the correlation formula between three

objects, namely Euclidean Distance (D). To determine An, it is taken from the number of students
(X) and the number of study rooms (Y).
- All data will be grouped into three clusters
- Center points of the three clusters that are determined randomly are:

Cluster center 0 (CO) : taken from number 23 (388, 8)

Center of cluster 1 (C1) : taken from number 1 (861, 27)

Center of cluster 2 (C2) : taken from number 7 (63, 3)
In this study, the factors that influence the recipients of DPRD aspiration funds are:
- Number of students
- Number of Study Rooms

To prove that the recipients of the DPRD aspiration funds are determined from what has been

described previously, a tool is needed to prove it, namely the number of students and the number of
study rooms. The experiment will be carried out using the following parameters:
Number of data : 25
Number of clusters : 3 (very feasible, decent, not feasible)
Number of attributes  : 4 (School Name, Code, Number of students, and number of rooms study)
The sample data on the number of students and the number of study rooms are shown in Table 2
below:

Table 2. Random Centroid Value
Total Number of Study

Centroid Students Rooms
COo 388 8
Cl 861 27
C2 63 3

3.4. Calculating the Nearest Centroid
Calculate the distance of each data to each centroid using the correlation formula between three
objects (Euclidean Distance).

Dij = J(X1i = X1))% + (X3 — X2j)% + -+ (Xpi — Xij)?

Where:

D - distance of data to to center of cluster j
Xii= Data to 1 on attribute data to k

Xi= The jth center of the kth attribute

3.5. Test Data

The system implementation phase is one of the phases of the systems development life cycle,
the phase where the information system is designed to work. In this phase, several activities are
carried out sequentially, starting from the implementation of the implementation plan, the
implementation of implementation activities, and the implementation of follow-up. In order for your
implementation to work and function as expected, you must first create an implementation plan. This
plan is designed to manage the costs and time spent in the implementation phase. The implementation
process and data analysis were carried out using the RapidMiner application program to test all data
taken by the DPRD Secretariat of North Padang Lawas Utara from January to April 2020/2021.
When using Microsoft Excel, it is converted to Excel application program document format.
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3.6. RapidMiner Application Testing
There are several file extensions that you can import into RapidMiner. B. CSV files, Excel Sheen
files, Access database table files, database tables, binary files. In this case, the data file to use is the
data saved in Microsoft Excel with the extension.
1) Step 1 - Open the RapidMiner Application Double click the RapidMiner icon, as shown in Figure
1.

RapidMiner

Studio

/4

Figure 1. Icon RapidMiner

Then the Welcome Perspectives w

N <new process> - RapidMiner St e

indow will appear as shown in Figure 2.

.
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Figure 2. Window Welcome Perspectives

2) Step 2 -Creating a New Process
From the Welcome Perspectives window, click New Process or click Blank, as shown in Figure
3. Then the Design Perspectives Window will appear which is the RapidMiner work area, as
shown in Figure 3.

® process w08 L P4 W

process desion!

V T———

Figure 3. Window Design Perspectives

3) Step 3 - Import Data
Unlike most other Data Mining Tools, RapidMiner has its own advantages, namely that it can
directly import files with the extension .xls or .xIsx, namely files from Ms. Excel. You do this by
hovering over Operator and Drag and drop read excel to Main Process then clicking Add Data >
My Computer as shown in Figure 4.
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Figure 4. Steps to Import Data

Then hover over the excel file menu and click it, a window like Figure 5. will appear, continue by
selecting the data to be processed.

loud Settings  Extensions B e T =
Data import wizard - Step 1 of-
B > - |'m ) Data impor S
“This wizard guides youto import your data.
D / Step 1: Please selectthe file that should be imported.
%, Read Excel .
F| Documents. MECH.- B X Nt
Bookmarks File Name size Type Last Modified
e ¥ —LastDirectory J. Bluetooth Folder File Folder Apr 22,2017 A
= )\ Camtasia Studio File Folder Fen9,2018
J. Custom Office Tem. File Folder Apr24,2017
e . Lightshot File Folder Mar8,2018
{5 Show advanced parameter I MATLAB File Folder May5,2018
/ Change compatiiity (76,001 (21 My Data Sources File Folder May 18,2017
Change compatibility (7.6.001)
J. New folder File Folder Jul 10,2018
J. PlagiarismCheckerx File Folder Jul3,2018
[E— J. pokir 2019 TERBARU File Folder Apr 12,2018 =
J. pokir anggota dewa. File Folder Apr 12,2018
© process J. pokir anggota dewa. File Folder Apr12,2018
J. POKIR KOMISI E PE File Folder Jun 30,2018
J: Youcam File Folder Dec 22,2017
) ata uts xisx 10KB Wicrosoft Excel Workshe... Jun 30, 2018
w @' dataolahMasnanixisx 9 KB Microsoft Excel Workshe... Aug 20, 2018
v
dataolahblasnanixisk
Excel Spreadsheets (xis, xisx) v
- —nedt || [ pinish || 9 cancel
. |

Figure 5. Step 1 of 3 Import Data Excel

Next in step 2 is, select the sheet to be inserted then click the Next button, as shown in Figure 5.6.

[l Data import wizard - Step 2 of

This wizard guides you to import your data.
Step 2: An Excel file can contain multiple sheets. Please select the one you want to import into RapidMiner Studio.
Furthermore, you can mark a range of cells to be loaded.

B8 c
Nama Sekolah Jumiah...  Jumiah .
SMKN 1 Tebing Tinggi 861.000  27.000
SMAN 1 Tebing Tinggi 804.000  24.000
SMAN 2 Tebing Tinggi 675000  13.000
SMAN 3 Tebing Tinggi 420000 12.000
MAN 1 Selatpanjang 490.000  14.000
SMAN 1Tebing Tinggi BARAT ~ 199.000  8.000
SMAN 2 Tebing Tinggi BARAT ~ 118.000  5.000

SMAN 3 Tebing Tinggi BARAT 63000 3.000
SMAN 1 Tebing Tinggi Timur 198.000  6.000
SMAN 2 Tebing Tinggi Timur 118000  4.000
SMAN 1 Rangsang 420000 9.000
SMAN 1 Rangsang Barat 356000  8.000
SMAN 1 Rangsang Pesisir 114000  4.000
SMAN 2 Ranasana Pesisir 196 000 2000 M

4= Previous | | == Next FW Finish
Figure 6. Step 2 of 3 Data Import Wizard

Step 3 is to give the data type to the table. RapidMiner will provide the right data type automatically.
However, if you feel that the data type provided by RapidMiner is not suitable, the user can change
it. Click the Finish button, as shown in Figure 7.
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1)l Data import wizard - Step 4 of ==
This wizard guides you to import your data.
/ Step 4: RapidMiner Studio uses strongly typed atiributes. In this step, you can define the data types of your attributes.
Furthermore, RapidMiner Studio assigns roles to the atributes, defining what they can be used for by the individual
operators. These roles can be also defined here. Finally, you can rename atributes or deselect them entirely.
D Reloadata | | ) Guess value types | Date format v
/| Preview uses only first 100 rows.
J v v
Nama Sekolah Jumiah Kelz | Jumlah Ron
polynominal v |integer v |integer ¥
id v | attibute v | atiribute ¥
SMKN 1 Tebing Tinggi 861 27 A
SMAN 1 Tebing Tinggi 804 24
SMAN 2 Tebing Tinggi 675 13
SMAN 3 Tebing Tinggi 420 12
MAN 1 Selatpanjang 490 14 ks
< >
@ 0 errors. /' Ignore errors Show only errors
Row, Column Error Original value Message
— Previous | = [ pmisn || 9@ cancel

Figuren 7. Step 3 of 3 Data Import

Next do this step; in the views operator, select the Modeling > Segmentation > K-Means folder. Drag
and drop K-Means to the Main Process, specify the number of clusters. K-means is a command to
process data with the k-means clustering algorithm. After entering the k-means command, the next

step is to assign a value to column k, which means cluster or category. Where in this research data
for the category is 3, as in Figure 8.

- iner Studi Fres 76001 @ User 7€ fon
Eio Edt e ions Cloud Sefings _Extensions
< |t > - R ews: Design Results @ necanenrr ~
Operators Parameters.
. | B Clustern teans)

removs unlabeled

~ 52 Modeling (4)
~ 3 Segmentaton (4)

0% L P L 4G @kl

Figure 8. Step 2 of 3 Setting K-Means

Next on the views operator, select the Validation > Predictive > Segmentation > Cluster Distance
Performance folder. Drag and drop Cluster Distance Performance to Main Process, connect output

in repository to clustering direction then clustering to result. Finally click the Play button, as shown
in Figure 9.

> Rapidfiner Stuo Free 76001 @ Use-2C =
ocess View Comectons Cloud_Setings _ Etnsions
Hi- [ [» -]l o Desin Resuts @ necanenr +
Operatars Paramators
ceromance | % pertormance (CusterDistanco Perormance)

Predctie (7) 6 e A9, wilhin centrolg distance

Process
© process WP L L GG wH
ce Read Excel Clustering Performance. =
oribins Paomances e - - gg D - g wp
@ Perormance (User-Baseq) = F ] e qe % ca
% Pertommance tnian) o o
% Paromance o ita .
Visual (1) v| 1< .
< ] >

@ e found Mol Uanagement in

he larkelplace. Show m o Acivate Wisdom f Crowds

Figure 9. Step 3 of 3 Setting K-Means

After the process is running, the Results Perspectives window will appear, as shown in Figure 10.
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Figure 10. Window Results Perspectives

The Result Perspectives window provides several forms of cluster results such as; Folder View,
Graph, Centroid Table and Plot.

3.7. Transaction Data Execution Results

The results of the execution using RapidMiner are:

a. Text View
The results of the global transaction data cluster from March 2020 to December 2021 can be seen
in Figure 11.

=  Cluster Model

Description )
Cluster 0: 28 items
Cluster 1: 11 items
Cluster 2: 13 items
Total number of items: 52
Folder
View

Figure 11. Cluster Model

In the form of a text view, it can be seen globally that the members of cluster 0 are 28 items,
cluster 1 is 11 items, and cluster 2 is 13 items.

Figure 12 represents some of the members of cluster 0, where cluster 0 represents very worthy
members in receiving the DPRD aspiration assistance funds.

v cluster_0
" SMAN 1 Tebing Tinggi BARAT 246 7
Description " SMAN 2 Tebing Tinggi BARAT 118 5
" SMAN 3 Tebing Tinggi BARAT 63 3
) SMAN 1 Tebing Tinggi Timur 198 6
" SMAN 2 Tebing Tinggi Timur 118 4
Folder " SMAN 1Rangsang Pesisir 114 4

i

View .
SMAN 2 Rangsang Pesisir 196 8
" SMAN 3 Rangsang Pesisir 118 5
'Z " SMAN 1 Tasik Putri Puyu 178 6
. »
" SMPN 1 Pulau Merbau 160 5
Graph
" SMP IT Selatpanjang Timur 74 4
" SMPN 5 Mandau 114 4
e [ " SDN 25 Selatpanjang Selatan 148 8
Centroid " SDN 07 Desa Beting 142 6
Table " SDN 28 Kelas Jauh 15 6

Figure 12. Folder View - Cluster 0
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Figure 13. represents some of the members of cluster 1, where cluster 1 represents eligible
members in receiving the DPRD aspiration assistance funds.

Description v cluster_1

" SMKN 1 Tebing Tinggi 861 27
" SMAN 1 Tebing Tinggi 804 24
" SMAN 2 Tebing Tinggi 675 13
Folder " SMAN 1 Bengkalis 795 22
View .
SMAN 1 Bengkalis 722 19
" SMKN 4 Dumai 812 20
'Z‘ " SMAN 5 Kel. Mundam Dumai 610 12
Graph " SMKN 3 kota Dumai 811 18
" SMKN 6 Dumai 788 16
" SMKN 7 Dumai 811 17
_ R
H | SMKN 2 Kec. Pinggi 612 10

Figure 13. Folder View - Cluster 1

Figure 14. represents some of the members of cluster 2, where cluster 2 represents members who
are less worthy in receiving the DPRD aspiration assistance funds.

¥ "7 cluster_2

" SMAN 3 Tebing Tinggi 420 9
| MAN 1 Selatpanjang 490 14
" SMAN 1 Rangsang 420 9
" SMAN 1 Rangsang Barat 356 8

" SMAN 1 Merbau 37714
" SMAN 1 Pulau Merbau 350 12
" SMAN 2 Mandau 528 14
" SMAN 3 Mandau 488 12
" SMAN Kelas Jauh GPD 388 8
" SMAN 4 Dumai 482 12
" SMAN 3 Kelas Jauh 413 7
" SMAN 8 Mandau 417 8
" SMAN 9 Mandau 308 7

Figure 14. Folder View - Cluster 2

In Folder View displays members who are in cluster groups c0, cl, and c2. This makes it easier
for researchers to see the results of membership in the cluster.

b. Centroid Table
At the Centroid Table process stage, the results of the cluster category calculations will be
displayed, which can be seen in Figure 5.16 for the number of students category with a distance
value of cluster 0 is 137,250 and cluster 1 is 754,636, and cluster 2 is 425,154. while for the
number of classes, the distance for cluster 0 is 5,571, cluster 1 is 18, and cluster 2 is 10,308.
Centroid Table can be seen as Figure 15.
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]

Attribute cluster_0 cluster_1 cluster_2
Description

Jumlah Siswa 137.250 754.636 425154

Jumlah kelas 5.571 18 10.308

Figurel5. Centroid Table

c. Charts Histogram
In order for the Histogram to give an accurate picture of the condition of the results of the
distribution of aid, it is necessary to do accurate data processing first, starting with data collection,
not less than 50 samples, namely the number that is considered to be able to meet the population
to be observed. Data processing on histograms is very important, especially in determining the
size of the mean (standard) and how many data classes will describe the spread of the data created.
To view the histogram charts of schools receiving DPRD assistance funds, see Figure 16.

Chart style: Bcluster_1 Bcluster_2 Bcluster 0

15
.|1_,_ Histogram Color - 10

105

100
Histogram: as
90
85
80

‘Jumlan Siswa v

Color:

cluster v e
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60
55

Absolute values

Frequency

Log Scale 50

45

40

Number of Bins 35
30

/| Rotate labels

5
20
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00
5
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2 & & g s o
2 8 8 8 8 8 @2
2 2 & & 8 &

2
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5
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2
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0
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a00-

Figure 16. Charts

Seen in the chart above, the red line is for cluster 0 with the number of students below 250, the blue
line is for cluster 1 with the number of students between 350 to 500, and for the green line is cluster
2 with the number of students above 600. Based on the results of Data Mining testing using the K-
means Clustering method, testing was carried out with the RapidMiner 7.6 application for data
processing of samples of schools receiving DPRD aspiration funds which resulted in three clusters.
Where cluster 0 has 28 members, cluster 1 has 11 members, and cluster 2 has 13 members. This is
no different from the manual processing of sample data from schools receiving DPRD aspiration

funds, which resulted in 28 cluster members, 11 members for cluster 1, and 13 members for cluster
2.

4. CONCLUSION

Based on the research that has been done, the following conclusions can be drawn: The k-means
algorithm can be used to group schools to get the DPRD's aspiration assistance funds into very
decent, decent, and less feasible categories so that they are more targeted. Based on the results of the
calculation analysis using the K-Means clustering algorithm using the Euclidean Distance formula
for the distribution of DPRD aspiration assistance funds from 52 schools, 28 schools were found in
the very decent category, 11 schools in the decent category, and 13 schools in the less feasible
category. RapidMiner Studio v.7.6 software can group schools based on requirements for distribution
of DPRD aspiration assistance funds with more effective and efficient results.
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