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Abstract

5563

COVID-19 (coronavirus disease 2019) is a new type of disease caused by a coronavirus,
namely SARS-CoV-2, also known as the Corona virus. The Corona virus outbreak is causing
concern all over the world, including in Indonesia. Many people became paranoid as a result
of the virus's widespread spread, which was followed by reports of a number of deaths among
victims. The spread of the Corona virus in Indonesia has had a negative impact on all aspects
of life. Because of the density of settlements and the vastness of Indonesia's territory, this
virus became out of control and spread quickly. The lack of socialization in dealing with this
virus has an impact on the community's understanding of the importance of following health
protocols. The goal of this research is to use data mining techniques to determine the pattern
of symptoms caused by the Corona virus. The Association method is used in data mining.
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APRIORI is a popular association method that employs a high frequency pattern. This method
is expected to be used to determine how likely it is that one case has the first symptom in
addition to other symptoms. The parameters Support and Confidence support whether or not
the association rules are required. After obtaining the results of the multiplication of Support
and Confidence, the rule with the highest multiplication result will be discovered. The rule
with the highest result is used as a rule to be applied in the next case, namely "If you have
cough symptoms, they will be accompanied by fever symptoms with 90% support and 90%
confidence".
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Introduction
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Early in 2020 we were surprised by the new virus known as the Corona virus (COVID-
19) that attacked the human respiratory system which initially attacked China and found
to be exact in Wuhan city in November 2019 [1]. The international community has been
concerned about the high rate of corona virus spread since the end of last year. Countries
around the world have prohibited their citizens from leaving their homes to ensure that the
corona virus does not spread [2]. The pandemic of Covid 19, which has spread globally, is
going to have an economic and socio-cultural impact and threat to citizens' lives [3].
Several valuable studies on pandemics and data mining techniques [4]-[9] have been
published over the past decade [10]. These studies aim to better understand, control and
manage pandemics using various data mining methods. These studies are carried out
because of the importance of the pandemic control of COVID 19, many studies have been
done using data mining methods as it is the most popular and efficient method [11] and
has a major impact on the choice of the best techniques for pandemic studies [10].

Various studies have linked to pandemic studies using data mining techniques such as
corona virus infections using the Naive Bayes in south Jakarta classification method. Data
need to be classified to determine whether corona virus infection is negative or positive.
The calculation results show that 55.48% of positive predictions and 44.52% of negative
[12]. Furthermore, in Iran, research on the pattern of corona virus infection spread
employs the clustering method and a geographic information system (GIS). This is
necessary to determine the potential spread of the virus from its origin (the city of Qom)
to other parts of Iran. In addition, clustering analysis is used for pattern recognition in
order to track the progression of infection. According to the study's findings, Tehran was
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the primary site for the spread of the corona virus and was responsible for all patterns of
infection spread in Iran [13]. Furthermore, research on the comparison of BLAST,
APRIORI, and Decision Tree methods on SARS-CoV-2, SARS-CoV, and MERS-CoV
amino acids and codons. This must be done to limit the impact of SARS-CoV-2 (Corona
Virus) on humans [11].

As a result, the use of data mining techniques can provide more information in
understanding, controlling, and managing pandemics. This study was carried out based on
statistical data from the Ministry of Health of the Republic of Indonesia regarding the
spread of the Corona virus on the island of Sumatra on January 22, 2021, with the goal of
further analyzing the use of data mining techniques in determining the pattern of Corona
virus symptoms by utilizing the association data mining method [14]. This is necessary
because even the smallest piece of information can lead to a solution to the Corona virus
pandemic. The association method is one of the data mining techniques used to discover
interesting relationships between a set of hidden items in a database, which is represented
by association rules [15], [16]. The association rule takes the form of a strong relationship
that can be quantified using two parameters: support and confidence [17]. The APRIORI
method is a type of association rule in which prior knowledge of an itemset with a high
frequency of occurrence, known as the frequent itemset, is used. APRIORI employs an
iterative approach in which k-itemset is used to investigate (k+1)-itemset. The candidate
(k+1)-itemset is generated in this method by combining two itemsets in the domain/size k.
Candidate (k+1)-itemsets containing subset frequencies that appear infrequently or below
the threshold will be trimmed and will not be used to determine association rules [15]. It
is hoped that the research findings will provide information in the form of rules that will
be useful in dealing with global pandemic cases, particularly in Indonesia.

Research Methodology

5565

The study relied on symptom data from Corona virus cases in Indonesia on the island of
Sumatra obtained from the Ministry of Health of the Republic of Indonesia. The study's
data on the spread of the Corona virus is data on the spread on January 22, 2021 (Table 1).
This study employs the RapidMiner software to analyze the pattern of Corona virus
symptoms based on previously described statistical data. The APRIORI method which is
part of the data mining association rules was used to solve the problem.

The APRIORI method is one of the algorithms used in association rules frequently to
search objects. In the APRIORI process, an item with a frequent occurrence or also
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known as the frequent set is used for previous knowledge. These are general APRIORI
methods [18].

Algoritma Apriori (T,e)

1. L, « {Large 1 — itemsets}

2. K«2

3. While Ly, #£0

3.1, Cie{auifbllaeluabgal—{c|{s|sccnls|=k-1} isnotsubset Ly }
3.2,  fortransactionst e T

3.2.1. Cief{c|lceCacct)
3.2.1.1.  for candidates ¢ € C,
3.2.1.1.1. count[c] « count[c] + 1
3.2, Lk« {c]|c e Cxa countlc] =&}
33 kek+l1

4. Return Uy Lk

[1P%4)

Description: for T is a collection of transaction data from the table/database. “€” is
threshold for support items. Ck is a candidate at stage k. Count[c] is the number of
candidates c. "c" is a candidate itemset.

Results and Discussion

The analysis was carried out using the RapidMiner software to determine the pattern of
symptoms of the Corona virus by taking data samples on the island of Sumatra on January
22, 2021, which consisted of ten provinces. Table 1 shows a sample of the data used as of
January 22, 2021.

Table 1 Data Sample of COVID-19 Symptom

No | Province Symptoms of COVID-19

A|B|C|ID|E|F|G
1 | Aceh 111/1 |1|/0]0]0
2 | North Sumatra 111 |1]0/|0]O0
3 | West Sumatra 111 |0]|1]|0]O0
4 | South Sumatra 1/0]1 |[0|0]1]1
5 | Lampung 1 /01 |0O|1]|1]O0
6 | Kep.BangkaBelitung|1 |1 |1 |0|1]0]0
7 | Jambi 1101 |1]/0]1]0
8 | Riau 111/1 |0|0]0]1
9 | Kep. Riau 1(1]1 |1]0|0]1
10 | Bengkulu 111/0 |1]1]0]0

Source: Ministry of Health of the Republic of Indonesia on January 22, 2021
Variable explanation:

: Cough

: Have a cold

: Fever

: Weakness

: Dizziness

mooOw>
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F : Shortness of breath
G : Sore throat

At this point, the number of general symptoms is seven, and the number of provinces is

ten.

The following is the procedure for completing the APRIORI method in determining the
pattern of symptoms of the Corona virus in a case study on the Indonesian island of

Sumatra:

1) Determine the itemset used for calculations using the APRIORI method, a common

symptom of the

Corona virus in Sumatra Province.

Table 2 General symptom data of the Corona virus

No | General symptom data of the Corona virus

1

Cough

Cold

Fever

Weak

Dizzy

Shortness of breath

N[OOI~ WIN

Sore throat

2) Determine the number of each itemset based on each province on Sumatra's island.

Table 3 Itemset for each province on the island of Sumatra

No | Province Symptoms of COVID-19

A |B|C|ID|IE|F|G
1 | Aceh 1 [1]1 |1/0]0]0
2 | North Sumatra 1 |1]1 |1]0(|0]O0
3 | West Sumatra 1 |1]1 |[0]|1]|0]O0
4 | South Sumatra 1 |[0]1 |[0j0]1]1
5 | Lampung 1 |01 |0|1]1]0
6 | Kep.BangkaBelitung|1 |11 |0 (1 /0]0
7 | Jambi 1 01 |[1]0]1]0
8 | Riau 1 [1]1 |0|0]0]1
9 | Kep. Riau 1 (1]1 |1]0|0]1
10 | Bengkulu 1 (1]0 |1]1|0]0
Total 10719 |51413]3
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3) Determine Frequent Itemset (D)

In this calculation, = 3 is used for transactions k = 1, then for k = 2 and so on using the

constraint > 3
Then it can be known:

F1 = {(Cough), (Cough), (Fever), (Weakness), (Dizziness), (Shortness of Breath), (Sore
Throat)
Value of k=12>3

For k = 2 (2 elements), the sets that can be formed are: {(cough and cold); (cough, fever);
(cough, weakness); (cough, dizziness); (cough, shortness of breath); (cough, sore throat);
(cold, fever), (cold, weakness); (cold, dizziness); (cold, shortness of breath); (cold, sore
throat); (fever, weakness); (fever, dizziness); (fever, shortness of breath); (fever, sore
throat); (weakness, dizziness); (weakness, shortness of breath); (weakness, sore throat);
(dizziness, shortness of breath); (dizziness, sore throat); (shortness of breath, sore throat)}.

Table 4 Examples of sets formed for k= 2 (two elements)
Province Symptom Results
A: Cough
Aceh 1

North Sumatra

West Sumatra

South Sumatra
Lampung

Kep. Bangka Belitung
Jambi

Riau

Kep. Riau

Bengkulu

2.

0O
=
o

R
Rk |olk| ook im

N0 O LMo WVW|W,wW|TT|TT|T

From the explanation it can be seen that P is a symptom that appears simultaneously,
while S is a symptom that can appear simultaneously or sometimes does not appear.

Based on the Frequent itemset limit, it can be produced F2 ={(cough and cold); (cough,
fever); (cough, weakness); (cough, dizziness); (cough, shortness of breath); (cough, sore
throat); (cold, fever); (cold, weakness); (cold, dizziness); (fever, dizziness); (fever,
shortness of breath); (fever, sore throat)}.
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Then a combination of three elements (k= 3) can be done based on F = 2, namely:

{(cough, cold, dizziness); (cough, cold, weakness); (cough, runny nose, shortness of
breath); (cough, cold, sore throat); (cough, cold, fever); (cold, fever, weakness); (cold,
fever, dizziness); (fever, weakness, dizziness); (fever, weakness, shortness of breath);
(fever, weakness, sore throat)}

Table 5 Example of a possible set of 3 elements (k= 3)
Province Symptom Results
A: Cough Dizzy
Aceh 1
North Sumatra
West Sumatra
South Sumatra
Lampung
Kep. Bangka Belitung
Jambi
Riau
Kep. Riau
Bengkulu
2

9]
=2
o

Rk |olr ook k- m

E:
0
0
1
0
1
1
0
0
0
1

R R

AlOOBVOVINVITOBLIVITOOBVOM

From the set k= 3, F3 can be produced with a minimum Frequent Itemset (¢) namely:
(cough, cold, dizziness); (cough, cold, weakness); (cough, cold, fever); (cold, fever,
weakness)}.

Next is a combination of four elements (k = 4)

{(cough, cold, dizziness, fever); (cough, cold, dizziness, weakness)}.

Table 6 Examples of possible sets formed from k= 4 (4 elements)

Province Symptom Results
A: Cough | B: Cold | E: Dizzy | C: Fever
Aceh 1 1 0 1 S
North Sumatra 1 1 0 1 S
West Sumatra 1 1 1 1 P
South Sumatra 1 0 0 1 S
Lampung 1 0 1 1 S
Kep. Bangka Belitung | 1 1 1 1 P
Jambi 1 0 0 1 S
Riau 1 1 0 1 S
Kep. Riau 1 1 0 1 S
Bengkulu 1 1 1 0 S
> 2
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From the combination of k= 4 elements, there is no itemset that meets the frequent itemset
($), then F4 = { }, so that F5, F6, F7 are also empty sets.

4) Determine as (ss-s) antecedent and s as consequent of FK (frequent itemset of size k)
which has been obtained in F2 and F3 as many as 17 rules.

a) If symptomatic of cough then symptomatic of runny nose;

b) If symptomatic Cough then symptomatic Fever;

c) If symptomatic Cough then symptomatic Weakness;

d) if symptomatic Cough then symptomatic Dizziness;

e) If symptomatic Cough then symptomatic shortness of breath;
f) if symptomatic Cough then symptomatic Sore Throat;

g) if symptoms of colds then symptoms of fever;

h) if symptoms of colds then symptoms of weakness;

i) if symptoms of colds then symptoms of dizziness;

j) if symptoms of fever then symptoms of weakness;

k) if symptoms of fever then symptoms of dizziness;

1) if symptoms of fever then symptoms of shortness of breath;
m) if symptomatic with fever then symptomatic sore throat;

n) if symptoms of cough and cold then symptoms of dizziness;
0) if symptoms of cough and colds than symptoms of weakness;
p) if symptomatic Cough and runny nose then Fever;

q) if symptoms of colds and fever then weak.

5) After getting 17 new rules, then calculate Support and Confidence on each itemset
items.
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Table 7 Calculation of Support and Confidence

Rule

Support

Confidence

if symptomatic of cough then symptomatic of runny nose;

7/10*%100%=70
%

7/10*100%=70
%

if symptomatic cough then symptomatic fever;

9/10*100%=90
%

9/10*100%=90
%

if symptomatic cough then symptomatic weakness;

5/10*100%=50
%

5/10*100%=50
%

if symptomatic cough then symptomatic dizziness;

4/10*100%=40
%

4/10*100%=40
%

if symptomatic cough then symptomatic shortness of
breath;

3/10*100%=30
%

3/10*100%=30
%

if symptomatic cough then symptomatic sore throat;

3/10*100%=30
%

3/10*100%=30
%

if symptoms of colds then symptoms of fever;

6/10*100%=60
%

6/7*100%=85,7
%

if symptoms of colds then symptoms of weakness;

4/10*100%=40
%

4/7*100%=57%

if symptoms of colds then symptoms of dizziness;

3/10*100%=30
%

3/7*100%=42,8
%

if symptoms of fever then symptoms of weakness;

5/10*100%=50
%

5/9*100%=>55,5
%

if symptoms of fever then symptoms of dizziness;

3/10*100%=30
%

3/9*100%=33,3
%

if symptoms of fever then symptoms of shortness of
breath;

3/10*100%=30
%

3/9*100%=33,3
%

if symptomatic with fever then symptomatic sore throat;

3/10*100%=30
%

3/9*100%=33,3
%

if symptoms of cough and cold then symptoms of
dizziness;

4/10*100%=40
%

4/7*100%=57,1
%

if symptoms of cough and colds than symptoms of
weakness;

4/10*100%=40
%

4/7*100%=57,1
%

if symptomatic cough and runny nose then fever;

6/10*100%=60
%

6/7*100%=85,7
%

if symptoms of colds and fever then weak

3/10*100%=30
%

3/6*100%=50%

6) If the Support and Confidence calculations have been carried out, then the itemset
selection that reaches the minimum Confidence limit is carried out. In this study, 70%

was chosen, so as many as 4 rules were obtained.

5571
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Table 8 Rules that have Confidence >70%

if symptomatic cough then symptomatic colds 7/10*100%=70 | 7/10*100%=70% | 0,49

%

if symptomatic cough then symptomatic fever 9/10*100%=90 | 9/10*100%=90% | 0,81

%

if symptomatic of colds then symptomatic of 6/10*100%=60 | 6/7*100%=85,7 | 0,514

fever

% % 2

if symptomatic cough and runny nose then fever | 6/10*100%=60 | 6/7*100%=85,7 | 0,514

% % 2

After obtaining the results of the multiplication of Support and Confidence, the rule with
the highest multiplication result will be discovered. The rule with the highest result is
used as a rule to be applied in the next case, namely: "If you have cough symptoms, they
will be accompanied by fever symptoms with 90 percent support and 90 percent
confidence."

Conclusion

Based on the findings, it was determined that the APRIORI technique, which is part of
association data mining, can be used to determine the pattern of Corona virus symptoms.
The most common symptom that frequently appears, according to the various rules
established, is a cough, which is followed by fever symptoms. The symptoms of the
Corona virus on the Indonesian island of Sumatra are quite varied, including cough, fever,
runny nose, weakness, dizziness, shortness of breath, and sore throat. Furthermore, this
research can be expanded into forecasting by combining artificial neural network methods
with genetic algorithms and particle swam optimization to obtain reasonably good
forecasting results, or developing association methods by adding datasets to obtain more
diverse rule patterns.
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