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ARTICLE INFO ABSTRACT

This study aims to group the positive symptoms of covid-19 in Indonesia based on
coronavirus symptom data. Some symptoms are characteristic of a person
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throats, coughs, and fevers. There are 14 main symptoms obtained from Indonesia's
COVID-19 detention task force. The data was taken in August 2021. For grouping
cases, this study used the K-Means Clustering method by using R studio software
to analyze the data. After grouping, there are 3 groups of positive symptoms of
covid-19 in Indonesia. Positive symptom grouping results are expected to provide
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1. Introduction

Coronavirus is a large family of viruses that cause diseases in humans and animals. In humans, it usually
causes respiratory infections, ranging from the common cold to serious diseases such as Middle East
Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS). A new type of coronavirus
found in humans since an extraordinary event emerged in Wuhan China, in December 2019, then named Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-COV2) and caused Coronavirus Disease-2019 (COVID-
19)[1].

Like other respiratory diseases, COVID-19 can cause mild symptoms including colds, sore throats,
coughs, and fevers. About 80% of cases can be recovered without the need for special treatment. About 1 in
every 6 people may suffer from severe pain, such as accompanied by pneumonia or difficulty breathing, which
usually appears gradually[2]. Although the death rate of the disease is still low (about 3%), but older people,
and people with pre-existing medical conditions (such as diabetes, high blood pressure, and heart disease), are
usually more susceptible to becoming seriously ill[3]. Looking at the developments to date, more than 50% of
confirmed cases have been declared improved, and the recovery rate will continue to increase.

A person can be infected from covid-19 sufferers. The disease can be spread through droplets from the
nose or mouth during coughing or sneezing. The droplet then falls on the surrounding objects. If someone else
touches an object that has been contaminated with the droplet, then the person touches the eye, nose, or mouth
(face triangle), then that person can be infected with COVID-19. Or it could be someone infected with COVID-
19 when accidentally inhaling droplets from a sufferer. This is why it is important to keep a distance of
approximately one meter from the sick person[4].

To date, experts are still conducting investigations to determine the source of the virus, the type of
exposure, and the way it is transmitted.
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2.  Related Work

2.1 Data Mining

Data mining activities constitute an iterative process aimed at the analysis of large databases, to extract
information and knowledge that may prove accurate and potentially useful for knowledge workers engaged in
decision making and problem-solving.

The data mining process is based on inductive learning methods, whose main purpose is to derive general
rules starting from a set of available examples, consisting of past observations recorded in one or more
databases. In other words, the purpose of a data mining analysis is to draw some conclusions starting from a
sample of past observations and to generalize these conclusions concerning the entire population, in such a
way that they are as accurate as possible. The models and patterns identified in this way may take on different
forms, which will be described in the following chapters, such as linear equations, sets of rules in if-then—else
form, clusters, charts, and trees[5].

2.2 K-Means Clustering

The K-means algorithm receives as input a dataset D, a humber K of clusters to be generated, and a
function dist(x;, X«) that expresses the inhomogeneity between each pair of observations, or equivalently the
matrix D of distances between observations[6]. Given a cluster Cp, h =1, 2, . .. K, the centroid of the cluster
is defined as the point having coordinates equal to the mean value of each attribute for the observations
belonging to that cluster[7], that is,

inEChxij

Zhj = card{Cp}
2.3 K-Means Algorithm
a) During the initialization phase, K observations are arbitrarily chosen in D as the centroids of the
clusters.
b) Each observation is iteratively assigned to the cluster whose centroid is the most similar to the
observation, in the sense that it minimizes the distance from the record.
c) If no observation is assigned to a different cluster concerning the previous iteration, the algorithm
stops.
d) For each cluster, the new centroid is computed as the mean of the values of the observations belonging
to the cluster, and then the algorithm return to step 2.
3. Methods
The technique used to perform grouping is the K-Means Clustering method. K-Means is one of the
algorithms in data mining that can be used to group/cluster data. In conducting data analysis this research uses
RStudio software.There are several approaches to creating clusters, one of which is to create rules that dictate
membership in the same group based on the level of equality between its members. Another approach is to
create a set of functions that measure some of the properties of that grouping as a function of multiple
parameters of a clustering[8][9].

3.1 Data Collections
We use data from the website (https://covid19.go.id/peta-sebaran) The data was taken in August 2021. The
data used consists of 5 variables as in tablel.

TABLE1
DESCIPTIVE STATISTIC OF COVID-19 SYMPTOMS IN INDONESIA
Symptoms Positive Self- Recovered Deaths
isolation
Cough 63,8 % 0,8 % 58 % 5%
History of fever 43,7 % 0,4 % 39,5% 3.8%
Fever 38,5 % 0,5 % 342 % 3,8%
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Cold 36,4 % 0,6 % 34,3% 16 %
Limp 26,2 % 0,4 % 225% 33%
Shortness of breath 23,3% 0,2 % 18,1 % 5%
Headache 231% 0,4 % 21% 1,8%
Sore throat 23,1% 0,3 % 20,9 % 1,8%
Muscle cramps 15 % 0,3% 13,4 % 1,2%
Nauseous 12,3 % 0,3 % 10,8 % 14 %
Stomach ache 55 % 0,1% 4,6 % 0,8 %
Diarrhea 52 % 0,1% 4,6 % 0,6 %
Chills 1,7% 0% 14% 0,3%
Others 0% 0% 0% 0%

Source: https://covid19.go.id/peta-sebaran

3.2 Positive Symptom Data of Covid-19
We take covid-19 positive symptom data and display it like in figure 1.

70

Fig 1. Plot symptoms of covid-19 positive

3.3 Elbow Method

This is probably the most well-known method for determining the optimal number of clusters.
Itis also a bit naive in its approach[10]. Calculate the Within-Cluster-Sum of Squared Errors (WSS)
for different values of k, and choose the k for which WSS becomes first starts to diminish. In the plot
of WSS-versus-K, this is visible as an elbow.
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Fig 2. Plot optimal number of clusters “elbow method”
3.4 Average Silhouette Method

The silhouette value measures how similar a point is to its cluster (cohesion) compared to other
clusters (separation)[11].
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Fig 3. Plot optimal number of cluster “average silhoutte method”

3.5 Gap Statistic Method

The approach can be applied to any clustering method (i.e. K-means clustering, hierarchical
clustering). The gap statistic compares the total intracluster variation for different values
of k with their expected values under the null reference distribution of the data (i.e. a distribution
with no obvious clustering). The reference dataset is generated using Monte Carlo simulations
of the sampling process. That is, for each variable (x;) in the data set we compute its
range [min(xi), max(x;)] [min(xi), max(x;)] and generate values for the n points uniformly from
the interval min to max[12].
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Fig 4. Plot symptoms of covid-19 positive “gap statistic method”

4. Result and Discussion

Based on descriptive statistical analysis (Table 1) there are 14 symptoms of covid-19 disease in Indonesia.
Most cough symptoms were affected by positive cases with 63.8% and 8% self-isolation for cough symptoms.
Cough symptoms are also symptoms that have the highest cure rate of about 58%. As for the death rate of
symptoms of fever and fever history most who died about 3.8% history of fever and 3.8% fever. Cough
accompanied by fever and shortness of breath are corona symptoms found in most cases of Covid-19.
According to the U.S. Centers for Disease Control and Prevention (CDC)[13], several other symptom signals
appear within two to 14 days after a person is exposed to the coronavirus.

In addition, the optimal number of groups k is determined using three (3) most commonly used
approaches: Elbow, Silhouette, and Gap Statistics. The results can be seen in figures 2,3 and 4. (Figure 2), the
Elbow method obtains the optimal k at k = 2, (Figure 3) the Silhouette method obtains many optimal clusters
at k = 2, and (Figure 3) gap statistics obtain the optimal k value to form clusters at k = 2. Therefore, based on
the results of this method, it can be concluded that the optimal k value for forming a cluster is 2. Furthermore,
the results of clustering analysis using K-means with k = 2 are presented in Table 2. Table 2 is the result of
grouping cases of posistif symptoms of covid-19, As shown in the table, cough symptoms are most and is a
grouping of 1 about 63.8% followed by symptoms of History of fever, Fever, Cold and Limp. Corona cough
is very similar to a regular cough. That's why people who are sick with cough are recommended to wear a mask
to prevent the risk of transmission if they are positive for Covid-19[14]. To get the right diagnosis, you can
undergo tests at government-appointed hospitals or private hospitals that have complete facilities for corona
cases. Therefore, it can be concluded that by doing a cluster of symptoms of positive cases of covid-19, a
person is given an overview of patterns and solutions for the spread of corona disease symptoms related to this
distribution pattern.

In fig.5. is the result of k-means clustering, wherein the grouping there are 3 clusters of symptoms of
covid-19. The results of the grouping are then displayed in table I1.

1345

Accredited “Rank 4”(Sinta 4), DIKTI, No. 36/E/KPT/2019, December 13th 2019.

Jurnal Mantik is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).



Jurnal Mantik, 5 (2) (2021) 1341-1347

Cluster plot

Positive

E-ISSN 2685-4236

cluster

o]

1
2
3

0

Symptoms

Fig 5. Result of symptoms of covid-19 positive with K-Means clustering.

TABLE 2
RESULT K-MEANS CLUSTERING SYMPTOMS OF CoVID-19 POSITIVE
No Symptoms Positive Cluster
1 Cough 63,8 % 1
2 History of fever 43,7 % 1
3 Fever 38,5% 1
4 Cold 36,4 % 1
5 Limp 26,2 % 1
6 Shortness of breath 23,3% 2
7 Headache 231% 2
8 Sore throat 231% 2
9 Muscle cramps 15% 2
10 Nauseous 12,3 % 3
11 Stomach ache 55 % 3
12 Diarrhea 52 % 3
13 Chills 1,7% 3
14 Others 0 % 3

5. Conclusion

Based on the results of this study, there are 3 clusters of symptoms of covid-19 positive, each
consisting: Clusters 1 (cough, history of fever, fever, cold, limp); Clusters 2 (shortness of breath,
headache, sore throat, muscle cramps); Cluster 3 (nauseous, stomach ache, diarrhea, chills, others).
Positive symptom grouping results are expected to provide feedback to policymakers to see which
symptom groups need to take precedence.
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