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Abstract
Measles or meales is a disease that can be transmitted, if someone who is affected by

measles is in the same room with other people who have never been exposed to or received the
measles vaccine, it is estimated that they will be infected with measles. The measles vaccine is
a very effective vaccine for preventing measles. This type of vaccine is included in the routine
immunization program recommended by the Ministry of Health of the Republic of Indonesia.
So far, there are two types of measles vaccine, namely the MR vaccine and the MMR vaccine.
The MR vaccine is used to prevent measles and rubella, while the MMR vaccine prevents
measles, rubella and mumps. The target of vaccine administration can be observed by
applying the data mining method, while the data mining method that can be used in this study
is by using K-Means and K-Medoids. The purpose of this study was to compare the K-Means
and K-Medoids methods in analyzing the achievement of vaccine administration to infants
aged 9 months to 18 months. The results of the study obtained optimal k values of 21 provinces
with the highest cluster of 3 using the K-Means algorithm, while the optimal K values of 10
provinces with the highest cluster of 3 were obtained using the K-Medoids algorithm.
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1. INTRODUCTION

Measles is an infectious disease caused by the measles virus, this type of disease is a
health problem that must be taken seriously because the number of cases is quite high and is
included in the category of Extraordinary Events!*l. Therefore a special treatment is needed to
prevent the measles virus, immunization programs are an important solution to prevent
measles. Measles itself is included in the PD3I category (Diseases That Can Be Prevented By
Immunization)®. According to the WHO, measles is an infectious disease with symptoms of
redness in the form of spots for 3 hearts and a fever of 380CEl.

To overcome the spread of the measles virus, the Government has carried out a vaccine
or immunization program, the measles vaccine is considered effective in preventing measles.
This research will focus on administering measles immunization to infants aged twelve months
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and under. Infants aged less than one year are more susceptible to measles than adults. This
grouping process will be divided into three categories where each year the administration of
measles immunization will be carried out by research using data mining.

Data mining is a separation technique between useful information models stored in
databases, data mining is also a data processing technique that functions to find information
that is not yet in the databasel*. In the data mining process there are several methods for data
processing techniques, the method that will be used in this research is to use K-Means which
will be compared with K-Medoids.

2. RESEARCH METHOD

The methods to be used in this study include the following.
2.1. Data Mining

Data mining is a process of artificial intelligence, statistical techniques, mathematics,
and machine learning that is used to identify and break down a data that has useful information
contained in the database. Data mining is included in the KDD (Knowledge Discovery in
Database) category of techniques, KDD is a method used to obtain knowledge originating
from databases P.

2.2.  Clustering

Clustering is a method for grouping data that has similarities into certain groups ©1. In
using the clustering method there are several algorithms including K-Means and K-Medoids
which will be discussed in this study.
2.3. K-Means

K-means is one of the algorithms contained in the clustering technique, K-Means is a
simple method of conducting grouping analysis which aims to determine data grouping and
separate an entity into a group called a cluster 1,
2.4. K-Medoids

The K-Medoids algorithm is a clustering technique that is used to collect a set of
objects into a set of clusters, K-Medoids is a Patition Around Medoids (PAM) algorithm

developed by Leonard Kaufman and Peter J. Rousseeuw in 1987 . Medoids are a PAM
cluster representation of a set of objects representing a cluster.
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3. RESEARCH RESULTS AND DISCUSSION

The data to be used in this study uses data from the Central Bureau of Statistics (BPS).
This data is the percentage of children under five who have received measles immunization in
each province in the Republic of Indonesia.

Table 1. Percentage of Toddlers Receiving Measles Immunization

Percentage of Toddlers Who
. Have Received Measles
Province Immunization (Percent)

2020 2021 2022
Aceh 39.21 38.11 38.19
Sumatera Utara 62.72 62.32 65.07
Sumatera Barat 56.40 56.03 56.48
Riau 60.96 63.38 62.31
Jambi 63.47 65.63 63.65
Sumatera Selatan 69.00 70.52 74.00
Bengkulu 75.38 76.94 76.41
Lampung 73.18 75.83 76.18
Kep. Bangka Belitung 65.47 71.52 70.36
Kep. Riau 68.47 71.78 75.32
DKI Jakarta 72.82 72.31 74.19
Jawa Barat 67.47 66.23 69.03
Jawa Tengah 73.36 75.30 75.67
DI Yogyakarta 78.67 77.50 77.88
Jawa Timur 70.67 70.18 71.25
Banten 58.65 63.81 65.55
Bali 80.18 78.37 81.69
Nusa Tenggara Barat 73.07 74.07 76.29
Nusa Tenggara Timur 74.39 76.46 78.75
Kalimantan Barat 65.88 65.02 64.65
Kalimantan Tengah 65.52 66.58 67.72
Kalimantan Selatan 67.89 68.63 67.75
Kalimantan Timur 68.86 73.01 70.55
Kalimantan Utara 71.63 72.63 72.67
Sulawesi Utara 74.39 75.39 77.05
Sulawesi Tengah 69.85 71.21 71.60
Sulawesi Selatan 73.39 73.21 73.84
Sulawesi Tenggara 69.82 73.78 74.81
Gorontalo 75.13 76.43 72.99
Sulawesi Barat 66.76 68.23 67.92
Maluku 68.78 69.54 72.76
Maluku Utara 65.74 69.22 69.45
Papua Barat 69.08 67.95 70.99
Papua 51.84 60.75 69.25
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3.1. K-Means Method

In implementing the K-Means method, the author will represent the K-Means method
using R-Studio Cloud, which has now changed its name to Posit Cloud. The initial stage

before using this application
and find the optimal K value

is to install several packages to support the cluster search process
then execute K-Means.

&« (& & posit.cloud/content/5600513
== posit Cloud o Your Workspace / (CCIT) Clustering K-Means & K-Medoids "lmunisas
S DRCES File Edit Code View Plots Session Build Debug Profile Tools Help
_ Q .. Go to file/functior - Addins -
(&) Your Workspace
@] Untitled1+* input_data final data_normalisasi @7 Untitled2# =1
_eyt m\rjlﬂg:‘ R +Run | = Source -
o 1 #k-means clustering
2
+ New Space 3 install.packages("tidyverse")
4 library(tidyverse)
5 install.packages("cluster”)
6 library(cluster)
Learn 7 install.packages("factoextra”)
2 library(factoextra)|
a

Figure 1. Install Packages Needed for K-Means Clusters

The next stage is preparing the dataset to be analyzed using Posit Cloud, these steps are
uploading data to Posit Cloud, cleaning the data, and selecting data to be processed by

clustering using Posit Cloud.

! What's New

18 input_data
11 data_normalisasi <-
12 data_normalisasi

round(scale(input_datal,2:4]),3)

Figure 2. Data Upload and Data Normalization Process
& Whatsipp X == Posit Cloud H3 +
&« (&) & posit.cloud/content/5600513
== posit Cloud @ Your Workspace / (CCIT) Clustering K-Means & K-Medoids "Imunisg
&
Greros File Edit Code View Plots Session Build Debug Profile Tools Help
O .- Go to file/function - Addins ~
(&) Your Workspace
@ | Untitled1# data_normalisasi input_data final @ | Untitled 2+ -
(a&) text mining Filter
&/ falsal munammad
% X X-
+ New Space 2020 2021 2022
1 3641 4083 Alde
2 DES6 0921 082
Learn 3 1458 1745 -1790
@ Guide 4 0ETe 0782 1038
5 0561 -0487 66
! What's New 3 0142 0153 469
| 7 0852 0994 80
O Primers 8 0672 0349 751
9 0307 0,284 0.000
O Cheat Sheets !
10 0074 0313 0.640
1 0627 0388 0494
Help 12| 0053 0409 172
13 0695 0.780 685
il current System Status
14 1369 1.068 0.970
B Posit Community L5 D34 o.1e8 s
16 -L173 0726 620 4
Showing 110 17 of 34 entries, 3 total columns
Info
Console =20
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Figure 3. K-Means Data Normalization
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The next stage is to find the optimal K value, the normalized data will enter the
preparation process using the elbow method in the Posit Cloud application.
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Figure 4. Graph of the Results of the K-Means Cluster Optimal K Value

The picture above shows that the optimal K value occurs at a decrease of 3, so in this
study using K-Means using K 3 or 3 clusters which will be used in this study using Posit
Cloud.

The next step is to determine the algorithm calculation using K-Means, because the K-
Means cluster has been determined, the K-Means algorithm calculation process can be carried
out on the Posit Cloud application.

24:24 | (Top Level) = R Script 2
0 Cheat Sheets Console  Terminal Background Jobs

R R4.22. /doud/project/

ettt O N

> fviz_nbclust(data_ncrmalisasi, kmeans, method = "wss") #elbow -
Help » input_datai»k

+ mutate(Cluster = final%cluster) %>
group_by(Cluster) %»¥%

Il Current System Status + X E
+  summarise_all("mean™)

&) Posit Community Cluster "X-2828° ~X-2821° "X-2822°
1 39.2 38.1 38.2
2 62.8 64.7 65.7
5 3 72.2 732.5 74.5

by

Figure 5. The Final Result of the K-Means Cluster

3.2. K-Medoids Method
Then in the process of using the K-Medoids method the first step is to install the

package that will be used to search for K values using the Posit Cloud application. Then
upload data, clean data, and normalize data, the process can be seen in the image below.
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® Whatshpp X = Posit Cloud X +
&« c & posit.cloud/content/5600513
== posit Cloud o Your Workspace / (CCIT) Clustering K-Means & K-Medoids "Imunisas
FrrEs File Edit Code View Plots Session Build Debug Profile Tools Help
. D .. } Go to file/function « Addins -
(&) Your Workspace
@] Untitled1# input_data @ Untitled2* -
'C‘:/' Ff;‘: !P_ir:;?_g“fc : Q - S Run | o= Source =
1 #k-medoids clustering
2
+ New Space 3 install.packages("fpc")
4 library(fpc)
5 install.packages("tidyverse")
& library(tidyverse)
Learn 7 install.packages("cluster™)
8 library(cluster)

Figure 6. Install the Packages Needed for the K-Medoids Cluster

The next step is to normalize the dataset against the data that has been provided using
the K-Medoids cluster, the process can be seen in the image below.

3 WhatsApp X = Posit Cloud X +
&« c @ posit.cloud/content/5600513
== posit Cloud o Your Workspace / (CCIT) Clustering K-Means & K-Medoids "Imunisa
=
Foemes File Edit Code View Plots Session Build Debug Profile Tools Help
. Q .= } Go to file/function ~ Addins -
(&) Your Workspace
@ Untitled1* data_normalisasi input_data final @) Untitled2+ —
&) text mining : Filter
< falsal munammac
“ X X- X-
+ New Space 2020 2021 2022
1 -3.641 -4.083 -4.148
2 -0.656 -0821 -0.682
Learn 3 -1.458 -1.745 -1.790
@ Ttz 4 -0.E79 -0.782 -1.038
5 -0.561 -0487 -0.G66

I What's New 042 0153 0468

® primers

B

T 0,952 0994 0.780
8 0672 0845 0.751
9

-0.307 0.284 0.000
O Cheat Sheets !
10 0.074 0318 0.640
11 0.627 0.3588 0484
Help 12 0033 -0409 -0472

13 0.695 0.780 0.685
I|||I Current System Status

14 1.389 1.068 0.970
&) Posit Community 15 0354 0.103 0.115
16 -1473 -0.728 -0.620 =

Figure 7. K-Medoids Data Normalization

The next step is to find the K Optimal cluster value to be used in the clustering process
using K-Medoids. This process can be seen in the image below.
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Figure 8. Graph of the Results of the K-Medoids Cluster Optimal K Value

In the process of finding the optimal K value from the graph above, it shows that the
decrease in K values occurs in K 3 values or cluster 3. The next step is to find the final value
of the K-Medoids cluster. Because the K value has been determined, the search process for K
values can be carried out in the Posit Cloud application.

O Cheat Sheets Console  Terminal Background Jobs =0
R R4.22 . jcloud/project/
- Tt
» fviz_nbclust(input_data, pam, method = "wss") -
Halp » input_data¥»%

+ mutate(Cluster = pam.hasil$cluster) #>»X%
+ group_by(Cluster) %>%
+

I|||I Current System Status - s o
summarise_all({"mzan")

B Posit Community Cluster “X-2828° "X-2021° "X-2822°

3.3.  Analysis Results

The results of the comparative analysis process for Optimal K values using the K-
Means and K-Medoids algorithms, it was found that the highest K Optimal values in the K-
Means algorithm were obtained in 21 Provinces with K Optimal clusters of 3, while the
Optimal K values in the K-Algorithm The highest medoids were obtained in 10 provinces with
a cluster value of 10.
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Table 2. Display of Optimal K for each cluster of Provinces Recipient of Measles Immunizationin
2020, 2021, 2022 using the K-Means and K-Medoids Algorithm

Province K-Means K-Medoids

Aceh

Sumatera Utara
Sumatera Barat
Riau

Jambi

Sumatera Selatan
Bengkulu

Lampung

Kep. Bangka Belitung
Kep. Riau

DKI Jakarta

Jawa Barat

Jawa Tengah

DI Yogyakarta
Jawa Timur

Banten

Bali

Nusa Tenggara Barat
Nusa Tenggara Timur
Kalimantan Barat
Kalimantan Tengah
Kalimantan Selatan
Kalimantan Timur
Kalimantan Utara
Sulawesi Utara
Sulawesi Tengah
Sulawesi Selatan
Sulawesi Tenggara
Gorontalo
Sulawesi Barat
Maluku

Maluku Utara
Papua Barat

Papua

P WP WP WWWWWWWErRRFRPRPWOWWRRPRWWRIRPIWOW W WW W RPN
RPINININNWINWRNRWININDNDNRPRPOWWEREINWWININD NN W W NP PP P

4. CONCLUSION

The results of this study K Optimal from the Algorithm of K-Means values are in 21
Provinces with Optimal values of 3 Clusters including South Sumatra, Bengkulu, Lampung,
Kep. Bangka Belitung, Kep. Riau, DKI Jakarta, Central Java, DI. Yogyakarta, East Java, Bali,
NTB, NTT, East Kalimantan, North Kalimantan, North Sulawesi, Central Sulawesi, Southeast
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Sulawesi, Gorontalo, Maluku, West Papua. While the Optimal K value in the K-Medoids
algorithm is in 10 Provinces with Optimal values of 3 Clusters including Bengkulu, Lampung,
Central Java, DI. Yogyakarta, Bali, NTB, NTT, North Sulawesi, South Sulawesi and
Gorontalo.

5. SUGGESTED

The author hopes that there will be further research related to the case study that the
author uses using other analytical techniques such as Data Warehouses or Decision Support
Systems.
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