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ARTICLEINFO ABSTRACT

Clustering plays an important role in processing big data, making predictions and
overcoming anomalies in data, identical characteristics in data sets are grouped

Article history: using iterative techniques. Because data is always evolving from day to day, very
Received: 01/12/2020 large data sets with little can be identified into interesting patterns by grouping,
Revised: 10/12/2020 special methods are needed to handle it. In December 2019 there was an outbreak
Accepted: 03/01/2021 of acute respiratory syndrome caused by coronavirus 2 infection that occurred in

Wuhan and on February 12, 2020, the World Health Organization officially
named the disease Corona Virus 2019 (Covid 19). This research will conduct
clustering of areas affected by Covid 19 in the City of Bogor. The clustering was
done using the K-Means method and dividing the data into 3 clusters, namely the
low-impact cluster, the medium-impact cluster and the high-impact cluster. The
results showed that from 68 urban villages in the city of Bogor, 45% of the area
was in the low-affected category, 35.29% of the area was in the medium-affected
category and 19.12% of the area was in the high-affected category.
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1. Introduction

Continuous data storage can have an impact on the occurrence of data accumulation on a large scale,
this data will not be useful without processing or grouping to determine a value for a document[1]. The most
widely accepted definition of data mining is converting raw data into useful data or information.

The process of identifying groupings or clusters in multidimensional data based on some measure of
similarity[2]. It takes an analytical method with a specific goal to be very important. The concept of data
mining is one of the important tools in information management because the amount of information is getting
bigger. Data mining itself is often called clustering as Knowladge Discovery in Database (KDD) is an
activity that includes collecting, using historical data to find regularities, patterns of relationships in large
data sets [3]. The results of data mining can be used for decision making in the future.

This study uses the K-Menas algorithm which is one of the methods that aims to simplify grouping, a
grouping problem that aims to minimize multiple errors. The purpose of this study is to apply K-Means in
clustering data on the impact of covid-19 in the Bogor city district on November 5, 2020. This can be input to
the state government which has the highest priority in handling Covid-19 in certain areas.

2. Method

2.1 Data Mining

Data mining is a process of looking for new correlations, patterns and trends by digging a large number
of data repositories using statistics and mathematical techniques. The current development of data playing is
so fast because it has the ability to explore useful patterns and trends that come from existing database. Many
companies have spent billions of rupiah to collect large amounts of data but have not benefited from it. Even
though these data contain a number of valuable information, their existence is still hidden in the data
repository [4].Data mining, also known as pattern recognition, is a method used for data processing to find
hidden patterns from a set of processed data. The data processed with data mining will then produce
information or new knowledge that comes from old data which will be useful in making decisions in the
future. [3].
2.2 K-Means

The K-Means algorithm is one of the simplest unsupervised learning algorithms that solves problems, as
a K-Means clustering method, groups data based on their proximity to each other (preeti), a method that
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performs the modeling process without supervision and belongs to the non-hierarchical data collection
method or a method of partitioning data into two or more groups. Where the data in one group have the same
characteristics as each other and have different characteristics from the data in the group [5]. Testing the
components of the data population and classifying the data into a defined cluster based on the minimum
distance between population components and each cluster center [6][7]. The K-Means algorithm classifies
data and information from each centroid value in each cluster [8]. The average or cluster center is formed by
random selection of an object. By comparing most of the similarities, other objects assign to the cluster. For
each data vector this algorithm calculates the distance between the data vector and each cluster centroid using
the eucledian formula:

dik = Z}"(CU - ij)z ................................................................................................ (1)
Where:

d;;, = distance

c;; = cluster centroid

¢ = data

2.3 Corona Virus Diseaster 2019 (COVID-19)

Coronaviruses (CoVs) are a group of viruses that can cause respiratory, enteric, hepatic, and
neurological system diseases. The rate of infection with this virus varies greatly between humans and
animals. symptoms of this viral infection include fever, fatigue, and cough. of several types of diseases
caused by the corona virus, this type of NCoV which causes severe infection in humans.

The data used in this study came from the Covid-19 team report published on the
covidl9kotabogor.co.id news page, recap on November 5, 2020. The process of processing the data that has
been obtained is by compiling patterns and grouping the patterns into several clusters. with the k-means
method. The results of this processing obtained patterns and conclusions so that they are useful for other
research.

To complement the basic knowledge in conducting this research, literature studies are used that come
from books, journals and related research.

3. Results and Discussion

The framework for the K-Means method begins by determining the number of clusters desired and
determining the data used as the initial centroid point of this process is carried out randomly. The next step is
to use the eucledian formula. Calculate the distance of each data with the centroid, then the cluster
membership will be found based on the smallest distance in each cluster.

dik = Z}m(cu - ij)Z ................................................................................................ (2)

d;, = distance
c;; = cluster centroid
¢y = data

In the next step, namely by calculating the average value of themembers cluster to be used as the next
cluster centroid point. If the centroid point is different from the previous centroid point, the process of
determining cluster members is carried out again by recalculating the distance of each data from the centroid
point. The steps mentioned above are carried out until there is no change in the centroid point. If no changes
are found in the centroid, the calculation process is complete. These steps can be described as follows.
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Fig 1. Clustering Steps Using K-Means Method
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The clustering steps use the K-Means method: The process of grouping areas affected by covid-19 in
Bogor City using the K-Means steps begins by determining the number of initial clusters and centroids.
Bogor city consists of 68 sub-districts and is marked with a code of K1 to K68. Next, we determine the 3
desired clusters and use K1, K38 and K61 as the initial centroid points.

TABLE 1
DATA OF VILLAGE AFFECTED BY CoviID-19, BoGOR CITY, 5 NOVEMBER 2020

Kode Kelurahan Kecamatan Positif Sembuh  Penanganan  Meninggal

K1 Balungbangjaya  Bogor Barat 11 11 0 0

K2 Bubulak Bogor Barat 32 26 6 0

K3 Cilendek Barat Bogor Barat 60 55 3 2

K4 Cilendek Timur ~ Bogor Barat 42 39 2 1
K38 KebonKelapa  Bogor Tengah 17 14 3 0
K61 Kedungbadak Tanah Sareal 83 74 4 5
K62 Kedungjaya Tanah Sareal 26 22 4 0
K63 Kedungwaringin ~ Tanah Sareal 30 27 2 1
K64 Kencana Tanah Sareal 59 45 12 2
K65 Mekarwangi Tanah Sareal 61 53 7 1
K66 Sukadamai Tanah Saream 46 34 12 0
K67 Sukaresmi Tanah Sareal 37 32 4 1
K68 Tanah sareal Tanah Sareal 30 23 4 3
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From the data above, it is determined that 3 clusters are looking for and use data K1, K38, and K61 as
the initial centroid of the cluster, marked as C1, C2, and C3.
TABLE 2.
INITIAL CENTROID
Centroid Awal  Atribut1 Atribut2 Atribut3  Atribut 4

C1 11 11 0 0
C2 17 14 3 0
C3 83 74 4 5

In the next step, calculate the distance between each data point and the centroid using the eucledian
formula.

di1—c1 =+ (11 —-11)2+ (11 -11)2+ (0—0)2+ (0 —0)2=0
di1—co = (A1 =17)2+ (11 -14)2+ (0-3)2+ (0 — 0)2=7,35
di1—c3 =+ (11 —83)2+ (11— 74)2 + (0 — 4)2 + (0 — 5)2 = 95,89

TABLE 3.

RESULTS OF CLUSTER DISTANCE CALCULATIONS WITH CENTROID
Kode C1l C2 C3
K1 0.00 7.35 95.89
K2 26.50 19.44 70.24
K3 65.95 59.45 30.00
K4 41.83 35.38 54.09
K38 7.35 0.00 89.34
K61 95.89 89.34 0.00
K62 19.03 12.08 77.32
K63 24.94 18.44 70.98
K64 60.07 53.01 38.60
K65 65.68 58.94 30.82
K66 43.57 36.36 55.30
K67 33.67 26.94 62.42
K68 23.02 16.12 73.58

From the results of the above calculations, it can be determined that the cluster membership can be
determined by reading the smallest distance between the data and the centroid so that a cluster membership is
produced with 12 members C1, 44 C2 and 12 C3 with details as follows:

Cl =K1, K9, K10, K16, K18, K23, K25, K31, K35, K39, K41, dan K42.

C2 = K2, K4, K5, K6, K7, K8, K11, K12, K13, K15, K17, K19, K20, K21, K22, K24, K26, K27, K28, K29,
K30, K32, K33, K34, K36, K37, K38, K40, K44, K46, K47, K48, K49, K51, K52, K53, K54, K55, K59,
K62, K63, K66, K67, dan K68.

C3 =K3, K14, K43, K45, K50, K56, K57, K58, K60, K61, K64, dan K65.

The next step is to calculate the average value of cluster members so that the centroid value is obtained

as follows:
TABLE 4.
CENTROID VALUE OF CALCULATIONS IN THE FIRST ITERATION
Kluster Atribut 1 Atribut2  Atribut3  Atribut 4

C1 8.75 6.25 1.75 0.75
C2 28.25 22.57 4.82 0.86
C3 65.25 54.17 9.00 2.08

Based on the results of the calculation of the centroid value above, there is a difference between the
cantroid value generated in the first iteration and the previous centorid value. So the next iteration is needed
by recalculating the distance between the data and the last centroid value, then the cluster membership is
determined again through the smallest distance between the data and the cluster and calculating the next
cantroid value.
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TABLE 5.
CALCULATION OF CENTROID VALUE
Kluster Atribut 1 Atribut2  Atribut3  Atribut 4
CENTROID ITERASI 0

C1 11 11 0 0

C2 17 14 3 0

C3 83 74 4 5
CENTROID ITERASI 1

C1 8.75 6.25 1.75 0.75

C2 28.25 22.57 4.82 0.86

C3 65.25 54.17 9.00 2.08
CENTROID ITERASI 4

C1 14.73 11.57 2.50 0.67

c2 34.04 27.32 5.72 1.00

C3 64.46 52.92 9.46 2.08
CENTROID ITERASI 6

C1 15.10 11.71 2.74 0.65

C2 34.38 27.79 5.54 1.04

C3 64.46 52.92 9.46 2.08
CENTROID ITERASI 7

C1 15.10 11.71 2.74 0.65

c2 34.38 27.79 5.54 1.04

C3 64.46 52.92 9.46 2.08

The calculation process is completed in the 7th iteration after there is no difference between the centroid
value generated in the 7th iteration calculation and the centroid value in the 6th iteration calculation. In this
last iteration, the number of cluster membership for C1 was 31, C2 was 24 and C3 was 13, with the following
details.:

Cl = K1, K9, K10, K16, K17, K18, K19, K20, K21, K23, K24, K25, K26, K27, K29, K31, K32, K33, K35,
K36, K37, K38, K39, K40, K41, K42, K46, K47, K49, K51, dan K59.

C2 = K2, K4, K5, K6,K7, K8, K11, K12, K13, K15, K22, K28, K30, K34, K48, K52, K54, K55, K62, K63,
K66, K67, dan K68.

C3 = K3, K14, K43, K44, K45, K50, K56, K57, K58, K60, K61, K64, dan K65.

After the process of clustering the affected areas of Covid 19 in the city of Bogor using the k-means
method and the final centroid and the number of cluster membership, it can be concluded that there are three
clusters, namely the cluster of low affected areas with low centroid value (C1), the cluster of affected areas
with moderate value. medium centroid (C2), and high impact area cluster with the highest centroid value
(C3). Of the 68 sub-districts affected by Covid 19 in the city of Bogor, 31 sub-districts are in the low
category, 24 urban villages are included in the medium category and 13 urban villages are included in the
high category.

4. Conclusion

After the clustering process of areas affected by Covidl9 in the city of Bogor using the K Means
method, it can be concluded that of the 68 sub-districts in the city of Bogor 45% of the area is in the low
affected category, 35.29% of the area is in the medium affected category and 19.12% area is included in the
high affected category. In low-affected areas, it was found that the average number of positive cases was
15.10, the average number of cured was 11.71, the average treatment was 2.47 and an average death was
0.65. In moderately affected areas, an average number of positive cases was found as much as 34.38, the
average number of cured was 27.79, in the average treatment was 5.54 and died on average 1.04. Whereas in
the highly affected areas, an average number of positive cases was found as much as 64.46, the average
number of cured was 52.92, in treatment an average of 9.46 and an average death of 2.08. Given the Covid-
19pandemic that is still ongoing, further studies are needed regarding the areas affected by Covid19 in the
city of Bogor using the latest data.
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