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ABSTRACT:

The Covid-19 outbreak, which began in December 2019, rapidly developed into a global disaster
impacting almost every region worldwide. The transmission caused by Covid-19 has caused many
casualties that occurred in all affected countries. To find out in depth the pattern of the spread of
Covid-19, research was conducted to analyse data starting during the pandemic period to the
endemic period that occurred in Tangerang City. The clustering analysis process in this study is
based on the data on the spread of Covid-19 with confirmed cases in 13 districts combined with
data on the age category of Covid-19 patients. From the clustering results, it produces a pattern of
the spread of Covid-19 that occurs in each of the closest districts with the largest number of
population affected by Covid-19. In addition, clustering based on age categories results in people
of productive age with the age categories of early adulthood and late adulthood entering into the
age category that contributes the highest number of confirmed Covid-19 cases. Therefore, by
conducting clustering analysis, it can facilitate the vaccination of confirmed Covid-19 cases in each
district with the highest cases being prioritised for vaccination. The results of the multiple
correlation analysis can be concluded that there is a very strong relationship between the vaccination
of a population in each region and the increase in Covid-19 confirmed cases. So that by giving
vaccinations that are right on target in an area can reduce confirmed cases of Covid-19 in the
Tangerang City area

1. Introduction

The Covid-19 outbreak began in December 2019,
initially affecting several countries before spreading
globally. The virus was thought to have originated from
the wildlife trade in the Wuhan market, China [1]. Covid-
19 spread directly or indirectly between people (through
contaminated objects or surfaces), or through close
contact with an infected person via nasal or oral
secretions [2], [3]. These secretions include saliva,
respiratory secretions, or droplets (splashes) of
secretions. These secretions come out of the mouth or
nose, for example when an infected person coughs,
sneezes, talks, or sings. People within close proximity (1
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meter) of an infected person can be exposed to Covid-19
when infectious droplets enter their mouth, nose or eyes

[4].

In this study, the data on the spread of Covid-19 in
confirmed cases that occurred in 13 districts of
Tangerang City were analysed and classified based on
cases per phase [5]. The case model per phase was then
carried out a clustering analysis process in each region
for confirmed Covid-19 cases based on the age category
of Covid-19 patients. Thus, the pattern of the spread of
Covid-19 in each district and the level of public
awareness during the pandemic using the clustering
model were obtained.
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Furthermore, by conducting a clustering analysis
process, it is obtained in each district in the form of a
Covid-19 distribution cluster. Therefore, the highest
Covid-19 confirmed case in each district is one of the
steps in tackling the spread of Covid-19 cases by
providing vaccinations. Where the spread of confirmed
Covid-19 cases occurs in each region with the highest
cases being a priority in vaccination.

The latest Covid-19 cases in April 2025 in several Asian
regions have occurred again, such as Singapore,
Bangkok, and Hong Kong. The Covid-19 cases that have
occurred in Singapore have infected and recorded 14,200
cases in the week from April 27 to May 3, 2025. The
Straits Times in a report, Monday, May 19, 2025, stated
that the number increased from the previous week, which
was recorded at 11,000 cases [6]. The Singapore
Ministry of Health estimates that the spike in cases
occurred due to a decrease in herd immunity due to the
reduced number of vaccine recipients, which can affect
immunity in a group. On May 15, 2025, 30 deaths were
recorded due to Covid-19 in Hong Kong.
Epidemiologists found that 83 percent of severe cases
affected patients over the age of 65.

Since mid-February 2025, confirmed cases of Covid-19
globally have increased again by 11%. This spike
primarily occurred in the Eastern Mediterranean,
Southeast Asia, and the Western Pacific [7]. Therefore,
in this study, preventive measures must be implemented,
aimed at mitigating and conducting an in-depth analysis
of indicators that may influence the increase in Covid-19
cases in a region. Although Covid-19 cases have entered
the endemic period, vigilance and prevention efforts
must remain a top priority in facing a surge in cases that
will occur in the future.

1. Study Phases
2.1 Defining objectives

In this study, the author applies quantitative data types
that are used as support in completing this paper. The
definition and type of data used in this research object is
quantitative data containing data on Covid-19 patients
and the provision of vaccinations in a certain period of
time, namely from January 2020 to June 2023. This type
of quantitative data refers to results in the form of
numbers or figures so that they can be measured
mathematically [8].
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This analysis was conducted comprehensively over a
specific time period in each sub-district, combined with
vaccination data to evaluate vaccination effectiveness
and serve as a basis for learning and planning for
response if similar Covid-19 cases recur in the future.
The data in this study came from the Covid-19 patient
monitoring and vaccination information system database
managed by the Tangerang City Communication and
Informatics Office [9].
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Figure 1. Types of Study Data
2.2 Clustering

Clustering is one of the Unsupervised Learning methods
that aims to group data based on the similarity/distance
between data. Clustering has a characteristic where
members in one cluster have the same similarity or very
close distance, while members between clusters have
very different similarities or very far distance. According
to the book entitled Introduction to Data Mining,
clustering methods are divided into two types, namely
Hierarchical Clustering and Partitional Clustering [10].

The purpose of clustering in general, both hierarchical
and partitional clusterings is to create clusters that have
the same characteristics within a cluster member and
have different characteristics between clusters. This
concept requires the cluster creation process to pay
attention to the distance (dissimilarity) of all data to each
cluster center. The most commonly used dissimilarity
calculation methods are Euclidean distance and
Manhattan distance, but it is possible to use other
distance measurements, depending on the data we are
analysing [11].

2.3 K-Means

K-means clustering is one of the unsupervised learning
algorithms that belongs to the non-hierarchical cluster
analysis used to group data based on variables or
features. K-Means is the most popular clustering
algorithm and is often used in various applications such
as data analysis, pattern recognition, and data clustering.
This algorithm works by dividing a dataset into k groups
based on the distance between objects in the dataset.
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Groups are formed for data that have similar
characteristics, while data with different characteristics
are grouped separately. The main goal is to minimise the
variation within groups, so that the data within a group is
highly similar [12]. The following steps can be followed
to perform clustering using the K-Means technique [13]:

Determine the desired number of groups (k).
Initialise the cluster centre (centroid).

The objects or data will be grouped into the closest
cluster.

To calculate the distance between each data and the
centroid, the Euclidean distance formula is used. By
using this formula, we can find the shortest distance
between each data and the centroid. The following is the
first equation of the Euclidean Distance formula.

Description:
D(i, j) = Distance between data at points i and j
Xki = i" data k™ data attribute

Xkj = The centroid data to k point on the data attribute
toj.

Formula:
DG, j)
= \/(Xn - Xu)2 + (xg1 — XZi)Z +ot (R — in)z

A recalculation is performed to determine the group

centre by considering the current group members. The
group centre is calculated by taking the average of all
data/objects that belong to a particular group, using
equation 2 as follows:

1
Rk = N_k (Xlk + X2k+' . +Xnk)

Repeat step number 3 if there is a change in the cluster
center.

2.4 Case per Phase Analysis

Case per Phase data analysis in this study is to find the
cause of the high spread of Covid-19 cases that occur in
each region and to determine the correlation that occurs
between the factors that cause the increase in confirmed
cases. Figure 4 shows the data analysis process carried
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(1)

(2)

out to determine the spread of Covid-19 based on case
per phase. The first phase, shows a period of 6 months,
then in the second phase, it is accumulated again 6
months ahead with the previous stage, namely the first
phase. The process continues until the seventh phase [5].
In each phase, the age category factor is analysed to find
out how the level of public awareness is based on age
category in the increase of Covid-19 cases in Tangerang

...........

Figure 2. Classification per Phase Scheme of Covid-19
Data Analysis

The next step is to combine case data by phase
using clustering analysis, which aims to determine the
distribution pattern of confirmed Covid-19 cases. This
enables the tracking of public awareness levels by age
group in each sub-district in Tangerang City, which will
be discussed the next section on research
methodology.

in

2.6 Covid-19 Multiple Correlation Analysis Method

The multiple correlation model on Covid-19 confirmed
cases aims to analyse the factors of increasing Covid-19
confirmed cases in an area. In an increase in the number
of Covid-19 confirmed cases, the higher the population
in an area, the higher the number of confirmed cases; as
Covid-19 can be transmitted through direct contact with
sputum droplets from infected people (through coughing
and sneezing), and if touching surfaces contaminated
with the virus. People within close proximity (1 metre)
of an infected person can be exposed to Covid-19 when
infectious droplets enter their mouth, nose or eyes [4].
This is certainly what causes most populations to have
the highest number of confirmed cases.

Thus, the distribution and administration of vaccinations
need to be carried out evenly and thoroughly and re-
analysed to see how the role of vaccination is in
suppressing the number of confirmed Covid-19. In
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addition, it is also to measure how the correlation of
vaccination in an area is appropriate or not and as an
evaluation material and preventive action if the Covid-19
virus pandemic period occurs again in the future.

2.2.1 Multiple correlation analysis

Multiple correlation analysis aims to determine the
degree of correlation between the independent variable
and the dependent variable. Multiple correlation is a
value that gives the strength of the influence or
correlation of two or more variables together with other
variables [14].

Naxe -

Figure 4. Correlation between independent variables
(X1, X2) and a dependent variable (Y).

Description:

rx1x2  =multiple correlation coefficient.

X1 = independent variables X1.s

X2 = independent variable X2.

rxly = correlation coefficient between X1 and Y.
rx2y = correlation coefficient between X2 and Y.
Rx1x2y = correlation coefficient between X1, X2, and
Y.

Y = Dependent variable.

2.2.2 Determination Analysis

Determination analysis is used to determine how much
variation in the relationship between profitability,
solvency, liquidity and firm value variables is able to
explain variations in stock return variables. The
coefficient of determination is known from the R2 value
in percentage.

2.2.3 F test

The F test is used to test the significance of the effect of
the independent variables simultaneously on the
dependent variable, using a level of significance / degree
of confidence of 95% or an error rate of 5% (o = 0.05).
To determine the level of significance is done by
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comparing sig. F with o = 0.05. If the sig. F < 0.05 then
the independent variables simultaneously have a
significant effect on the dependent variable. On the
contrary, if the sig. F > 0.05 level, the independent
variables simultaneously do not have a significant effect
on the dependent variable.

2.2.4 T-test

The t test is used to test the significance of the effect of
the independent variable partially on the dependent
variable, using a level of significance / degree of
confidence of 95% or an error rate of 5% (a = 0.05). To
determine the level of significance is done by comparing
sig. t with a = 0.05. If the sig. t level < 0.05 then the
independent variable simultaneously has a significant
effect on the dependent variable. On the contrary, if the
sig. t> 0.05, the independent variable partially does not
have a significant effect on the dependent variable.

2.7 Age Categories

According to the Ministry of Health, a person’s age is
categorised into several levels, which definitely have
been taken into account beforehand. The age limits of
children have also been determined in the law. Therefore,
the recording of children’s boundaries is indeed intended
so that in providing education, attention, and others, the
handling will be more appropriate [15], [16].

Toddlerhood: 0-5 Years old
Childhood: 5-11 Years old
Early Adolescence: 12-16 Years old
Late Adolescence: 17-25 Years old
Early Adulthood: 26-35 Years old
Late Adulthood: 36-45 Years old
Early Elderly : Period 46-55 Years old
Late Elderly : Period : 56-65 Years old
Seniors: > 65 Years old
3. Methodology Research

3.1 Flow Diagram of the Research

The method used to achieve the research objectives is
shown in figure 5 below. This study begins with a
literature review of the cases to be examined by
analysing the increase in Covid-19 cases. This is done to
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analyse data on Covid-19 cases that have occurred during
the pandemic and until the endemic. Thus the function of
control, management, and evaluation in each district area
in the event of similar outbreak disaster case can be
carried out quickly and measurably.

The next stage is to identify the problems in this research
on the object of research, namely the increase in Covid-
19 confirmed cases in each district, the pattern of
distribution of Covid-19 cases that occurred in each
region and how the level of public awareness was during
the pandemic. After the problem identification is
determined, the next step is to prepare the data collection
process in this research, including data on the distribution
of confirmed Covid-19 cases that are integrated with the
population and civil registration database and geospatial
data of Tangerang city. Each case that appears is
classified into several phases at the level of cases that
occur within the time span per semester. Therefore,
further analysis can be done later by understanding the
pattern of the spread of Covid-19 cases that occur in each
region.

Method ] [ Identification
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Figure 5. Fishbone Diagram Research Methodology.
3.2 Case per Phase K-means Clustering Analysis

The K-Means Clustering model in this study aims to
determine how the severity and level of public awareness
are of the spread of Covid-19 that occurs in each area of
Tangerang City through the clusters formed. The cluster
is done by grouping the number of confirmed cases in
each district based on the severity that occurs and the
level of risk of the spread of Covid-19.
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Pandemic
Miigation

Figure 6. Clustering Image of Confirmed Cases Per
Phase Based on Age.

Furthermore, in each district, researchers conducted an
analysis model process using clustering based on
confirmed Covid-19 cases with age category variables
per each phase. Therefore, the clustering results aim to
find out how the spread of Covid-19 cases is that have
occurred in each region in each distric. Thus, areas that
experience the highest cases with the highest risk of
severity based on certain age ranges can be prioritised in
dealing with confirmed Covid-19 cases.

3.2.1 Age Category Clustering (Phase I)

Figure 7 below is graphical information that shows the
optimum number of clusters with the elbow method. In
the elbow method, it can be seen that a line that
experiences a break that forms an elbow at k = 2.

Optimal number of clusters

2000
1500

1000

Total Within Sum of Square

o
o
e

4 5 6 7 8 E] 10
Number of clusters k

Figure 7. Elbow Method Graph (Phase I).

In this first phase is the initial period of the spread of
confirmed Covid-19 cases from the results of clustering
division based on age categories, namely there are 2
clustering groups in each district. In the clustering group,
confirmed Covid-19 cases are divided into medium and
low cases in each district.
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Cluster plot

Dim1 (46.3%)

Figure 8. Cluster Results (a) k =2 (Phase I).

In Figure 9, there is a division of clustering groups
consisting of 3 groups. In cluster 3, the highest number
of cases by age category occurred in the Cipondoh,
Karawaci, Tangerang, Ciledug, Cibodas, Pinang and
Karang Tengah districts.

toclerhood childhoed eorly.adolescence lote-odolescengce early.adulthood lote adulthoed tarly-elderly lote elderly seniors firal.cl

TANGERANG 2 717 -] vl | 76

1 8 HEH
PINANG [] 1 z 19t pat prt jut 7 4
KARANACT ] [ 1 1568 TR R s 13 7
KARAIG TENGAH 1 H ] [T [t [ [N [ |
CLPORCH 2 3 3 V! V! ! T ! % 4
CILENG 3 3 2 Vo N N [ nooz
Ca00as 5 1 2 LAL) Lal Ll L ! uoo2
PERIUK 1 1 @ 1 9 F: bt} 1w F
NEGLASARI 3 [ ] 4 i 5 2 5003
LARANGAN 1 H 1 1 13 ] 15 6 s
ATINNG ] 2 1 4 4 6 1 3
BENDA 1 1 3 1 H » 14 4 1
BATUCERER ] 2 2 ] 6 3 5 32

Figure 9. Cluster Members (Phase I).
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Figure 10. Average Case Variable Cluster (Phase II).

While in the average division results, it can be seen that
the occurrence of Covid-19 cases in the first highest
order occurred to people who have an early adult age
category, which is around 26 to 35 years old. Then, in the
second highest order occurred in the late adult age
category aged between 36 to 45 years old. Furthermore,
in the third and fourth orders, namely those who have the
age category of early elderly aged between 46 to 55 years
old and late adolescence aged 17 to 25 years old.

*3.2.2 Age Category Clustering (Phase II)

In phase 2, the best cluster division is displayed on the
information graph showing the optimum number of
clusters with the elbow method. In the elbow method, it
can be seen that a line is broken that forms an elbow at
k=3.
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Figure 11. Elbow Method Graph (Phase II).

Entering the second phase, the spread of confirmed
Covid-19 cases began to spread to several areas and
resulted in the division of clustering based on age
categories into 3 groups in each district. Each clustering
group, divides Covid-19 confirmed cases, namely with
the highest, medium and lowest cases as shown in Figure
12.

Figure 12. Elbow Method Graph (Phase II).
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Figure 13. Cluster Members (Phase II).

In the second phase clustering based on the age category,
as shown in Figure 13 above, the group division of each
clustering is divided into 3 clusters. The spread of Covid-
19 began to spread in several areas massively. The 1%
cluster group shows the highest occurrence of cases
based on age categories in the Pinang, Cipondoh, Periuk
and Karawaci districts.

e
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Figure 14. Average Cases of Cluster Variables (Phase II).

After displaying the clustering members, the next is the
result of dividing the average in each cluster group.
Therefore, it can be seen that the first highest Covid-19
case is experienced by people based on the early adult
age category, namely those aged around 26 to 35 years
old, then the second is the early elderly category aged
between 46 to 55 years old. Next is the late adult age
category, which is between 36 and 45 years old and
finally late adolescence aged 17 to 25 years old.

3.2.3 Age Category Clustering (Phase III)

Moreover, in the third phase, the best cluster distribution
shows k=2 as shown in Figure 15. The formation of the
cluster is explained based on graph information that
shows the optimum number of clusters on a line that
experiences a break that forms an elbow.

Optimal number of clusters

200000
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Sum of Sa

‘e 100000

Total Wi
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1 2 3 ] 5 [] 7 8 [ 10
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Figure 15. Elbow Method Graph (Phase III).

After the determination of the optimum cluster with the
elbow method is determined in this third phase, the next
step is to visually display the clustering division of
Covid-19 confirmed cases based on the age category
which is divided into 3 cluster groups in each district. In
each clustering group, the number of confirmed cases is
divided into the highest, medium and low cases as shown
in Figure 16 below.
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Figure 16. Cluster Results (a) k = 2 (Phase III).
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Figure 17. Cluster Members (Phase III).

The formation of clustering in the third phase as shown
in Figure 18 explains the division of groups from each
district as many as 2 clusters. In cluster 1 is the highest
occurrence of cases based on age categories that occur in
the Pinang, Karawaci, Larangan, Cipondoh, Periuk,
Tangerang, and Ciledug districts.

(luster toddlerhood childhaod early_adolescence late_adolescence early_adulthood lote_odulthood early_elderly Late_elderly seniors

tome Bl 04 i) i e fmb om s
I YT 1 62 i Th o £1 82 W

Figure 18. Average Cases of Cluster Variables

Then in the results of the average division of the third
phase, it can be seen that the occurrence of the first
highest Covid-19 confirmed case occurred in people who
had an early adult age category aged between 26 to 35
years old. Furthermore, the second order occurs in the
late adult age category aged between 36 to 45 years old.
Then, in the third and fourth orders occurred in the early
elderly age category aged between 46 to 55 years old and
late adolescence aged between 17 to 25 years old

3.2.4 Age Category Clustering (Phase VI)

Entering the fourth phase, the formation of the optimum
number of clusters formed by the elbow method is
described in Figure 19. The graph information shows the
optimum number of clusters with the appearance of a line
that experiences a break that forms an elbow at k= 2.
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Figure 19. Elbow Method Graph (Phase IV).

After determining the optimum number of clusters in the
fourth phase, the next step is to visually display each
cluster group, then divide the confirmed cases with the
highest and medium cases. This transformation in Covid-
19 confirmed cases occurs because the spread of Covid-
19 cases has begun to spread evenly in each district as
shown in Figure 20.
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Figure 20. Cluster Results (a) k = 2 (Phase IV).
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Figure 21. Cluster Members (Phase I'V).

Furthermore, in the fourth phase, in Figure 21 above it
can be seen the division of groups from each clustering
as many as 2 clusters. In cluster 1, the highest number of
cases by age category occurred in the Cipondoh,
Karawaci, Pinang, Cibodas, Tangerang, Larangan,
Ciledug, Periuk and Karang Tengah districts.
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Figure 22. Average Cases of Cluster Variables (Phase
V).

3.2.5 Age Category Clustering (Phase V)

While in the results of the average division in the fourth
phase, it can be seen that the occurrence of confirmed
Covid-19 cases in the first order is more experienced by
people who have an early adult age category, which is
around 26 to 35 years old. Then the second order occurs
in the late adult age category aged between 36 to 45 years
old. Furthermore, the third order occurs in the early
elderly age category aged between 46 to 55 years old and
finally the late adolescent age category which has an age
between 17 to 25 years old.

Optimal number of clusters

Total Within Sum of Square
8

i ] 3 3 [] [
Number of chusters k

Figure 23. Elbow Method Graph (Phase V).

In the fifth phase, the distribution of confirmed Covid-19
cases from the clustering results based on the age
category, namely there are 2 clustering groups in each
district. In each clustering group, the confirmed cases are
divided into the highest cases and medium cases. The
spread of Covid-19 cases that occurred began to spread
evenly in each district that has the closest regional
distance as illustrated in Figure 24.
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Figure 24. Cluster Results (a) k = 2 (Phase V).
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Figure 25. Cluster Members (Phase V).

In the fifth phase as shown in Figure 24 above, the group
division of each clustering consists of 2 clusters. In
cluster 1, the highest number of cases by age category
occurred in the Cipondoh, Karawaci, Larangan, Pinang,
Tangerang, Ciledug, Cibodas, Karang Tengah and Periuk
districts.

(luster toddlerhood childhood early_adolescence late_adolescence early_odulthood late_adulthood early_elderly late_elderly senior

1om I . o i iwed
LA I+ RS i) [y TR TR )

Figure 26. Average Cases of Cluster Variables (Phase
V).

While in the results of the average division in this fifth
phase, it can be seen that the occurrence of Covid-19
confirmed cases in the first highest order is more
experienced by people who have an early adult age
category aged around 26 to 35 years old. Furthermore,
the second highest case occurred in the late adult age
category aged between 36 to 45 years old, then followed
by the case below occurred in the early elderly age
category aged between 46 to 55 years old and finally in
the late adolescent age category aged between 17 to 25
years old.

3.2.6 Age Category Clustering (Phase VI)

Optimal number of clusters

1000000

500000

Total Within Sum of Square

250000

1 2 3 ] 5 G 7 8 9 10
Number of clusters k

Figure 27. Elbow Method Graph (Phase VI).

Furthermore, in the sixth phase, cluster formation with
the elbow method obtained graph information showing
the optimal number of clusters as k=2. The formation of
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the elbow is seen in a line that forms a fault forming an
elbow as shown in Figure 27.

During the sixth phase, the distribution of confirmed
Covid-19 cases from the results of clustering division
based on age category resulted in 2 clustering groups in
each district. In each clustering group, the confirmed
cases are divided into the highest cases and medium
cases. Changes in Covid-19 confirmed cases occur due
to the spread of Covid-19 cases that are already high and
begin to spread massively in each district as shown in
figure 28 below.

Cluster plot
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Figure 28. Cluster Results (a) k=2 (Phase VI).
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Figure 29. Cluster Members (Phase VI).

Next, in the sixth phase in figure 29 above, it can be seen
that the group division of each clustering formed consists
of 2 clusters. The first cluster is the highest occurrence of
cases based on age category in the Cipondoh, Tangerang,
Pinang, Larangan, Karawaci, Karang Tengah, Ciledug,
and Cibodas districts.
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Figure 30. Average Cases of Cluster Variables (Phase
V).
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In the results of the average distribution of clustering
variables in the sixth phase, it can be seen that the first
highest occurrence of confirmed Covid-19 cases is
experienced by people who have an early adult age
category, which is around 26 to 35 years old. Then the
second order occurs in the late adult age category, which
is between 36 to 45 years old. Furthermore, the third
order occurs in the early elderly age category between 46
to 55 years old and the last is late adolescence between
17 to 25 years old.

3.2.7 Age Category Clustering (Phase VII)

Following, the last phase in this study is the seventh
phase, cluster formation with the elbow method has
obtained graph information showing the optimal number
of clusters as many as 2 clusters (k=2). The formation of
the elbow is seen in a line that forms a fault forming an
elbow as shown in Figure 31 below.

Optimal number of clusters
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Figure 31. Elbow Method Graph (Phase VII).

During the seventh phase as shown in Figure 32 below,
the formation of clustering on the distribution of
confirmed Covid-19 cases based on the age category
resulted in 2 cluster groups in each district. In each
cluster group, the Covid-19 confirmed cases are divided
into 2 clusters, namely the highest cases and medium
cases. This change in Covid-19 confirmed cases occurs
because the spread of Covid-19 cases has begun to spread
evenly in each district.

Cluster plot
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Figure 32. Cluster Results (a) k=2 (Phase VII).
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In the next clustering results in the seventh phase as
shown in Figure 33 below, it can be seen that the group
division of each clustering consists of 2 clusters. In
cluster 1, the highest occurrence of cases based on age
category occurs in the Cipondoh, Larangan, Pinang,
Karawaci, Tangerang, Ciledug, Cibodas and Karang
Tengah districts.
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Figure 33. Cluster Members (Phase VII).
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Figure 34. Average Cases of Cluster Variables (Phase
VII).

In the seventh phase, the results of the average division
of cluster variables can be seen that the occurrence of
confirmed cases of Covid-19 with the first highest case
is experienced by people who have an early adult age
category, which is around 26 to 35 years old. Then the
second order occurs in the late adult age category, which
is between 36 to 45 years old. Furthermore, the third
order occurs in the early elderly age category between 46
to 55 years old and the last is the late elderly aged
between 56 to 65 years old as shown in Figure 34 above.

3.3 Dendrogram Diagram of Phase I to VII

Figure 35. Dendrogram Diagram of Phases I to VII.
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After the clustering analysis process is carried out, the
next step is grouping with a dendrogram diagram as in
Figure 35, which produces 2 cluster groupings. In cluster
1 there are 4 districts and cluster 2 consists of 9 districts.
In the first cluster is the division of clusters in districts
with the lowest confirmed cases of Covid-19 consisting
of 4 districts, namely Batuceper, Benda, Jatiuwung and
Neglasari. Meanwhile, the cluster with the highest cases
occurs in the 2™ cluster which consists of 3 sub-clusters.
In the 1% sub cluster, the district with the highest case is
Cipondoh district, followed by the 2™ sub cluster, which
consists of 5 districts, namely Karawaci, Pinang,
Tangerang, Cibodas and Larangan. Meanwhile, the 3™
sub cluster is the sub cluster with the lowest number of
cases of the other 2 sub clusters, namely Karang Tengah,
Ciledug and Periuk districts.

3.4 Correlation Structure of Confirmed Cases to
Vaccination in Per-level Cases

The next stage is the correlation model of vaccination
cases per level, which explains the stages of conducting
in-depth correlation analysis of the variables involved in
it. The variable process consists of 3 variables including
2 Independent (X) and Dependent (Y) variables.

The Independent variable consists of population size and
number of vaccinations while the Dependent variable
The
independent variable population size (X1) contains 13
districts in the Tangerang City area. Meanwhile, the
independent variable number of vaccinations (X2) has
been conducted in 13 districts of Tangerang City.

contains the number of confirmed cases.

Populasi
[

H Vaksinasi
x1)

Figure 35. Correlation Structure of Confirmed Cases to
Vaccination in Perlevel Cases.

Furthermore, for each variable, the calculation process is
carried out between variables to determine the
relationship of how much influence and correlation that
occurs between variables. These variables such as the
number of vaccinations given in an area with confirmed
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Pandemi

Covid-19 cases that occur in a district based on the level
of cases per level. At each level, it can be seen how high
or dangerous the cases that occur to cause the highest
death cases.

3.4.1 Covid-19 Confirmed Cases and Level 3
Vaccinations

In the table below, we can see data on the distribution of
vaccinations in 13 districts with confirmed Covid-19
cases in semester 3. Vaccination was carried out in 2021
in 13 districts in Tangerang City. At this stage, the
calculation process is carried out to find the correlation
between each region and the Covid-19 cases that have
occurred and also to determine the role of vaccination in
suppressing the increase in the number of confirmed
Covid-19 cases in 13 districts of Tangerang City.

In table 1, the correlation calculation for each variable is
carried out on the total population (X1) and the number
of vaccinations (X2) with confirmed cases (Y), namely:

Correlation of population (X1) with confirmed cases (Y)
=0.67588

Correlation of vaccination (X2) with confirmed cases (Y)
=0.77585

Correlation of population (X1) with vaccination (X2) =
0.91149

Table 1. Covid-19 Confirmed Cases And Level 3

Vaccinations

. o Pupulation | Vaccination Confirmed
Na Districts X1y X2y Cases (V)
1 BATLU CEPER 92407 24,626 318
2 BENDA B3 775 18378 3867
3 CIRODAS 148.1 06 43,505 571
4 CILEDUG 166308 48.351 L1
5 CTPONDOH 252,136 60116 886
6 | JATILWLING 102,257 22010 [11}
7 KARANG TENGAH 118003 38939 606
8 EARAWACT 1B6.14% 56710 1314
a LARAMOAN | fifi] 61 51376 357
10 |NEGLASARID 117034 30.574 536
11 |PERILE 142522 41.525 1216
12 | PINANG 182,622 50.081 1210
13 | TANGERANG 154354 52.500 904

Level 3

Start Date 20210101

End Date 2021-06-30

It can be seen from the results of correlation calculation
based on the correlation index value, it is found that each
variable can be seen in a positive relationship, namely
between population and confirmed cases, which has a
strong relationship because the spread of confirmed cases
is influenced by population size. Meanwhile, vaccination
with confirmed cases also has a strong relationship, this
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is appropriate because vaccination is focused gradually
on areas with high confirmed cases. Then, the
relationship between population and the number of
vaccinations has a very strong relationship because
where the largest population gets a large number of
vaccinations also because the spread of Covid-19 cases
ranges to densely populated populations.

After determining the correlation between each variable
in table 1, the next step is to calculate the multiple
correlation between the variable population size (X1) and
the number of vaccinations (X2) with confirmed cases
(Y) as follows:

Multiple Correlation Coefficient =0.77957

F count (Fh) =7.74619

Ftable (ts 5%) =4.1

From the results of the multiple correlation calculation
above, it can be concluded that because Ho is rejected if
the number of f count > f table, Ha (alternative
hypothesis) states that there is a significant relationship
between population size (X1) and number of
vaccinations (X2) with confirmed cases (Y).

3.4.2 Covid-19 Confirmed Cases and Level 4
Vaccinations

Table 2. Covid-19 Confirmed Cases And Level 4

Vaccinations

. - _— Confirmed

’ stricts X1y ) Cases (V)

1 BATU CEPER 92407 .64 585
BENDA 83,775 75498 501
CIBODAS 148.106 154.322 1.741

4 CILEDUG 166 308 127.322 1.496

5 CIPONDOH 152136 1 1301

586

L] JATIUWLING 102297 118.7

KARANG TENGAH 118003 97802 1456
8 |KARAWACL 186149 183477 1875
9 |LARANGAN 166161 140259 1641
10| NEGLASARI 109,672 755
11 |PERIUK 143 666 1454
12| PINANG 155795 1678
13| TANGERANG 145 487 1653
[Level [a |
|5tant Date |z021-07-01 |
|End Date |2021:12.31 ]

In table 2 above, the correlation calculation for each
variable is carried out on the total population (X1) and
the number of vaccinations (X2) with confirmed cases
(Y), namely:

Correlation of population (X1) with confirmed cases (Y)
=0.91243

Correlation of vaccination (X2) with confirmed cases (Y)
=0.87394
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Correlation of population (X1) with vaccination (X2) =
0.90996

Based on the results of the correlation calculation based
on the correlation index value, it is found that each
variable can be seen in a positive relationship, namely
between population and confirmed cases, which has a
very strong relationship because the spread of confirmed
cases is influenced by population size. Meanwhile,
vaccination with confirmed cases also has a very strong
relationship as well, this is appropriate because
vaccination has been evenly distributed and focused
gradually on areas with the highest confirmed cases.
Then, the relationship between population and the
number of vaccinations has a very strong relationship
because where the largest population gets a large number
of vaccinations also because the spread of Covid-19
cases ranges to densely populated populations.

After knowing the correlation between each variable in
table 2, the next step is to calculate the multiple
correlation between the variables of population size (X1)
and number of vaccinations (X2) with confirmed cases
(Y) as follows:

Multiple Correlation Coefficient = 0.91848

F count (Fh) =26.97120

Ftable (ts 5%) =41

In the results of the multiple correlation calculation
above, it can be concluded that because Ho is rejected if
the number of f count > f table, Ha (alternative
hypothesis) states that there is a significant relationship
between population size (X1) and number of
vaccinations (X2) with confirmed cases (Y).

3.4.3 Covid-19 Confirmed Cases and Level 5
Vaccinations

Table 3. Covid-19 Confirmed Cases And Level 5

Vaccinations
o Papulation | Vaccination | Confirmed
Na Districts 1) e Cases (V)
1 BATU CEPER 92 R6E 16.863 1899
2 BENDA £4.114 11,374 1348
] CIBODAS 149.093 24718 4369
4 CILEDUG 168670 200465 4.115
CIPONDOH 256392 30371 6376
6 JATIUWLUNG 102650 13.146 1057
7 KARANG TENGAH 118409 20.184 31697
8 KARAWALCT 188.124 32.656 4514
kl LARANGAN 166900 219246 4476
10 NEGLASARI 118692 169146 1902
11 PERILK 144208 32064 3394
12 PINANG 185342 31.254 4582
13 TANGERANG 155094 30297 4570
Level s
Star Date 20220101
End Date 2022-06-30
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In table 3 above, the correlation calculation for each
variable is carried out on the total population (X1) and
the number of vaccinations (X2) with confirmed cases
(Y), namely:

Correlation of population (X1) with confirmed cases (Y)
=0.91707

Correlation of vaccination (X2) with confirmed cases (Y)
=0.85641

Correlation of population (X1) with vaccination (X2) =
0.86772

Established on the results of the correlation calculation
based on the correlation index value, it is found that each
variable can be seen in a positive relationship, namely
between population and confirmed cases, which has a
very strong relationship because the spread of confirmed
cases is influenced by population size. Meanwhile,
vaccination with confirmed cases also has a very strong
relationship as well, this is appropriate because
vaccination has been evenly distributed and focused
gradually on areas with the highest confirmed cases.
Then, the relationship between population and the
number of vaccinations has a very strong relationship
because where the largest population gets a large number
of vaccinations also because the spread of Covid-19
cases ranges over a dense population.

After knowing the correlation between each variable in
table 3, the next step is to calculate the multiple
correlation between the variable population size (X1) and
the number of vaccinations (X2) with confirmed cases
(Y) as follows:

Multiple Correlation Coefficient = 0.92515

F count (Fh) =29.70023

Ftable (ts 5%) =41

Likewise, from the multiple correlation calculation
above, it can be concluded that because Ho is rejected if
the number of f count > f table, Ha (alternative
hypothesis) states that there is a significant relationship
between population size (X1) and number of
vaccinations (X2) with confirmed cases (Y).
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3.4.4 Covid-19 Confirmed Cases and Level 6
Vaccinations

Table 4. Covid-19 Confirmed Cases And Level 6

Vaccinations
I Population | Vaccination |Confirmed Cases
Mo Districts X P )
1 BATUCEPER G2 RER 2,180 711
2 [BENDA B4.114 177 619
3 CIRODAS 149,093 3319 1.740
4 CILEDLG 168.670 1.865 1357
5 CTPONDOH 156302 3.052 1.796
6 JATILWLING 102.650 212 331
7 KARANG TENGAH 118408 3.133 1583
8 KARAWACT 18E.124 2465 1907
9 LARANGAN 166,900 1455 1872
10 [NEGLASART 118652 1.737 612
11 _[PERIUK 144 208 3.286 1087
12 [PINANG 185342 1448 1809
13 | TANGERANG 155094 2.626 1263
Level i
Start Date 202247-01
End Date 2022.12.31

In table 4 above, the correlation calculation for each
variable is carried out on the total population (X1) and
the number of vaccinations (X2) with confirmed cases
(Y), namely:

Correlation of population (X1) with confirmed cases (Y)
=0.86145

Correlation of vaccination (X2) with confirmed cases (Y)
=0.63832

Correlation of population (X1) with vaccination (X2) =
0.54839

Formulated on the results of the correlation calculation
based on the correlation index value, it is found that each
variable can be seen in a positive relationship, namely
between population and confirmed cases, which has a
very strong relationship because the spread of confirmed
cases is influenced by population size. Meanwhile,
vaccination with confirmed cases also has a very strong
relationship as well, this is appropriate because
vaccination has been evenly distributed and focused
gradually on areas with the highest confirmed cases.
Then, the relationship between population and the
number of vaccinations has a strong relationship because
where the largest population gets a large number of
vaccinations also because the spread of Covid-19 cases
ranges over a dense population.

After knowing the correlation between each variable in
table 4, the next step is to calculate the multiple
correlation between the variable population size (X1) and
the number of vaccinations (X2) with confirmed cases
(Y) as follows:
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Multiple Correlation Coefficient = 0.88400

F count (Fh) =17.87892

Ftable (ts 5%) =4.1

From the results of the multiple correlation calculation
above, it can be concluded that because Ho is rejected if
the number of f count > f table, Ha (alternative
hypothesis) states that there is a significant relationship
between population size (X1) and number of
vaccinations (X2) with confirmed cases (Y).

3.4.5 Covid-19 Confirmed Cases and Level 7
Vaccinations

Table 5. Covid-19 Confirmed Cases And Level 7

Vaccinations
I Population | Vaccination |Confirmed Cases
Na Districts 1) x2) )
1 BATU CEFER. 053 441 17
2 BENDA TR.254 23 45
3 CTRODAS 149,162 TT8 178
4 CILEDUG 136.525 575 126
5 CTPONDOH 203 KKl 1.220 241
6 JATILWLUNG 104415 a4 16
7 KARANG TENGAH 1118 405 732 143
8 KARAWACT 1R4.216 1R6 167
9 LARANGAN 143 934 73 186
10 | NEGLASARI 115,162 125 56
11 _|PERIUK 134.741 582 T4
12 |PINANG 168477 176 166
13 | TANGERANG 153,793 184 07
Level 7
Start Date 202301-01
End Date 2023-06-30

In table 5 above, the correlation calculation for each
variable is carried out on the total population (X1) and
the number of vaccinations (X2) with confirmed cases
(Y), namely:

Correlation of population (X1) with confirmed cases (Y)
=0.82087

Correlation of vaccination (X2) with confirmed cases (Y)
= 0.49453

Correlation of population (X1) with vaccination (X2) =
0.44836

According to the results of the correlation calculation
based on the correlation index value, it is found that each
variable can be seen in a positive relationship, namely
between population and confirmed cases, which has a
very strong relationship because the spread of confirmed
cases is influenced by population size. Meanwhile,
vaccination with confirmed cases also has a moderate
relationship, this is because vaccination has been evenly
distributed, focusing gradually on areas with the highest
confirmed cases. Then, the relationship between
population and the number of vaccinations has a
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moderate relationship because where the largest
population still gets a large number of vaccinations but
has begun to decrease because the spread of Covid-19
cases has decreased.

After knowing the correlation between each variable in
table 5, the next step is to calculate the multiple
correlation between the variable population size (X1) and
the number of vaccinations (X2) with confirmed cases
(Y) as follows:

Multiple Correlation Coefficient = 0.83298

F count (Fh) =11.33203

Ftable (ts 5%) =41

In the results of the multiple correlation calculation
above, it can be concluded that because Ho is rejected if
the number of f count > f table, Ha (alternative
hypothesis) states that there is a significant relationship
between population size (X1) and number of
vaccinations (X2) with confirmed cases (Y).

4. CONCLUSION

The spread of Covid-19 cases in early 2020 in Indonesia
and especially in Tangerang City, has resulted in many
fatalities [17]. This virus spreads very easily and quickly
infects other people, thus the best way to avoid
contracting the virus is by wearing a mask, washing
hands with soap, avoiding crowds and maintaining
distance. Public compliance in implementing health
protocols plays a very important role in suppressing the
spread of Covid-19 cases. Therefore, it is necessary to
conduct comprehensive and in-depth research as a
control and control function as preventive measures if
similar cases recur.

4.1 Clustering Analysis Results

In this study, clustering analysis of confirmed Covid-19
cases per phase resulted in the following Covid-19
distribution pattern:

4.1.1 Per district Clustering Analysis

In the results of clustering analysis on confirmed Covid-
19 cases in each district with cases per phase, the spread
of confirmed Covid-19 cases spread rapidly in areas that
have the densest population. Furthermore, the increase in
cases occurs in the areas closest to it.

4.1.2 Clustering Analysis of Cases by Age Category
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By conducting clustering analysis based on age
categories, it can be seen that the increase in confirmed
Covid-19 cases is dominated by people of productive age
in the early adult age category between 26 years old to
35 years old and late adults aged 36 to 45 years old.
Therefore, the need for the role of the community in
maintaining health protocols during the Covid-19
pandemic needs to be improved and education to the
community as preventive action steps if a disaster such
as the Covid-19 outbreak recurs.

4.2 Results of Vaccination Administration Analysis
Per level

During the pandemic, a very worrying situation has
occurred in several regions and especially in Tangerang
City. By analysing per level, we can see how dangerous
the cases due to Covid-19 are at each case level. So that
vaccination is very important as the formation of
antibodies and suppresses the increase in the number of
cases of spread and mortality due to Covid-19.

In table 6 below, it results in a conclusion because Ho is
rejected if the number of f count> from f table, then Ha
(alternative hypothesis) states that there is a significant
relationship between population size (X1) and number of
vaccinations (X2) with confirmed cases (Y) in all data in
semester 3 to semester 7. Thus, by conducting multiple
correlation analysis, at each level of the case results in a
hypothesis at each level, namely a positive and strong
relationship in the provision of vaccinations in each
region, so that the provision of targeted vaccinations can
reduce Covid-19 confirmed cases, especially in the
Tangerang City area and switch from pandemic to
endemic.

Table 1. Summary of Multiple Correlations of Covid-19
Confirmed Cases

Muttipte |
Start Date | EndDate | rxly ex2y | ruiax? |Correlstion
Coefficient

Lewvel 3 20210101 | 2021-06-30 | 0,67588 | 077588 051049 | 077087

Leweld 20210701 | 2021-12-31 [ 0,91243 | 087394 | 050998 | 081848

Level & 2zzo7-01 | 2022-12-31 | 86145 | 03932 [os4s3s | omes

Level T 20230101 | 202506-30 | 082087 | 049453 | odds3s | 0 m3zeR
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