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COVID-19 is a respiratory infection disease caused by the corona virus. Transmission of this virus can
spread very quickly so that the number of cases of the corona virus continues to grow and becomes an
epidemic that spreads not only in Indonesia but also in other countries in the world. The purpose of
this study is to build an expert system that is able to diagnose Covid-19 early by using a comparison
of the Nave Bayes method and the Dempster Shafer method. The amount of data used in this study is
550 data, consisting of 500 training data and 50 testing data. While the variables used are symptoms
related to COVID-19 as many as 17 symptoms consisting of GO1, G02, G03, G04, G05, G06, GO7,
GOS8, G09, G10, G11, G12, G13, G14, G15, G16, G17. The diagnostic data consists of Suspected
(PDP), Non-Suspected, and Close Contact (ODP). The results of the percentage test by comparing
system diagnoses with expert diagnoses, for the nave Bayes method it has an accuracy of 96% with
48 diagnoses according to expert diagnoses from 50 tested data. Meanwhile, the Dempster Shafer
method has an accuracy of 40% with 20 diagnoses according to expert diagnoses from 50 tested data.
Based on the results of this study, the Naive Bayes and Dempster Shafer methods can be applied to an
expert system for early diagnosis of COVID-19, from the results of the system testing the Naive Bayes
method has better accuracy than the Dempster Shafer method.
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1. INTRODUCTION

As a result of the COVID-19 pandemic that has hit the world, it has had a major impact on various sectors of human life,
especially in the economic sector [1, 2], environmental sector [3] and the education and teaching sector [4-6]. One of the efforts to
prevent the increase and spread of COVID-19 requires a computer system based on an expert system that can diagnose COVID-19
early. COVID-19 is a new disease that must be watched out for because of its very fast transmission and has a mortality rate that
should not be ignored [6]. COVID-19 is a respiratory infection disease caused by the Severe Acute Respiratory Syndrome virus
(SARS-CoV-2) which is often referred to as the corona virus [7].

COVID-19 is a disease caused by a type of corona virus that mutates, can spread from person to person, making this virus
spread quickly and widely in various countries and the number of infections is increasing, making COVID-19 designated as an
epidemic that hit not only in Indonesia but also in Indonesia. also other countries in the world [8]. Symptoms caused by corona virus
infection such as general symptoms, namely fever and cough, as well as special symptoms such as taste disorders, olfactory disorders,
make people panic if they experience similar symptoms. One application that can help diagnose COVID-19 early is an expert system
application [9]. Expert systems solve a problem according to their expertise by imitating or simulating the knowledge and skills of
an expert in a particular area. An expert system has two main components, namely a knowledge base and an inference engine. The
knowledge base is a place for storing knowledge in a computer, where this knowledge is taken from expert knowledge.

The Nave Bayes method is a simple probability classification method by calculating a set of possibilities that is calculated by
adding up the frequency and value of the training data that becomes the information guide. [10]. The nave Bayes method is the basis
of machine learning and a basic method in data mining to assist decision making [11]. The Nave Bayes method uses previous events
to predict future opportunities by using previous cases to solve problems. The Dempster Shafer method is a method that uses a belief
function from experts, this method is used by combining pieces of information and calculating the probability of an event [12]. The
Dempster Shafer method uses the trust value of the expert as the weight of each event in the form of possible events. Dempster Shafer
theory is a mathematical calculation theory that is strong enough to prove based on belief functions with plausible reasoning, both of
which are used to balance and combine several separate information (evidence) to calculate the probability of an event [13].

The nave bayes method and the dempster shafer method have been widely used in research related to expert systems, including
the application of the nave bayes method in expert system modeling for disease diagnosis in shallots with an accuracy of 93.54%
testing results [14] and the application of the nave Bayes method on an expert system to diagnose diseases in corn with an accuracy
rate of 92% [15], The nave Bayes method can also be used in expert systems for determining women’s facial skin types with a
validation level of 90% [16]. The Dempster Shafer method can also be implemented in an expert system for the diagnosis of thyroid
disease [17], and an expert system to diagnose stroke with an accuracy rate of 80% [18] and an expert system for the detection of rice
plant diseases with an accuracy of 91% [19]. Other research on the implementation of an expert system for diagnosing skin diseases
using the Dempster Shafer method was successfully carried out, with an accuracy of 68.8% of the experimental sample data based on
the symptoms experienced by the patient [20]. From the aspect of computational complexity, the Dempster Shafer method is more
complicated than the Bayesian network. the bayesian network method produces 6 probabilities higher than 10 correct diagnoses,
while the dempster shafer method produces the highest 4 possible correct correct diagnoses so that the bayesian network method is
more effectively used according to research [21]. Meanwhile, according to research conducted by [22] about the comparative analysis
of the expert system for diagnosing cattle disease using the bayesian network and the dempster shafer method with the results of the
percentage of diagnosing the dempster shafer method being better, the result is 87.2% compared to the bayesian network method
with the result of 75.3%.

Previous research that has been done by others related to both methods and related to COVID-19, such as research conducted
by [23] implementation of an expert system using the Certanty Factor method for early diagnosis of Corona Virus Disease (COVID-
19), the output generated from this study is in the form of grouping based on the symptoms experienced by the patient. Patients who
experience serious symptoms will be grouped into PDP status, patients who experience milder symptoms will be grouped into ODP
status, while patients who experience symptoms outside of the main symptoms will be grouped into NON ODP. Research conducted
by [24] decision support system to diagnose coronavirus disease (COVID-19) Using Dempster-Shafer. This study uses three disease
criteria that allow patients to suffer, namely COVD-19, influenza and the common cold with 14 symptoms with a weight value each
of which has been given by the relevant expert, each weight selected is then calculated the weight value using the Dempster Shafer
method and will produce the conclusion is the greatest value of the three criteria for the disease that the patient may suffer, namely,
COVID-19, Influenza or the common cold.

Research conducted by [25] by comparing the nave Bayes method and the certainty factor on an expert system to detect the
COVID-19 virus, it shows that the nave Bayes method requires data from previous cases as a reference in diagnosing future cases,
while the certainty factor requires a weighted value given by the expert. The test results from this study get the percentage value of the
confidence level with the certainty factor method of 86%. Other related research is an expert system model for diagnosing COVID-19
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using the nave Bayes classifier using three categories, namely PDP, ODP and OTG. The test results of experimental cases calculated
using Nave Bayes resulted in a PDP diagnosis with a value of 0.3400 or 34%, the nave Bayes classifier method was successfully
implemented for the PDP, ODP and OTG categories [26]. Other research related to the author’s research conducted by [27] The expert
system for early diagnosis of COVID-19 which was built using the Fuzzy Expert System was successfully used in early diagnosis of
COVID-19 with positive and non-positive diagnostic results, making it easier for doctors to diagnose the symptoms experienced.

Based on the results of previous studies, no one has investigated the problem of comparing the Naive Bayes and Dempster
Shafer methods in an expert system for early diagnosis of COVID-19. Research conducted by [28] using the Fuzzy Expert System
with positive and non-positive diagnostic results. Meanwhile, the research that the author conducted used as many as 17 data on
COVID-19 symptoms with the results of the diagnosis of Suspect, Non-Suspect and Close Contact, so that the differences with
previous studies were visible. The purpose of this research is to build an expert system that is able to diagnose COVID-19 early, so
that it will help and make it easier for the community to diagnose COVID-19 early.

As for the problem in this study, because the COVID-19 outbreak is very troubling to the public, the symptoms experienced
by COVID-19 sufferers are fairly common symptoms that are commonly experienced such as coughs and fever making it difficult
for ordinary people to realize the presence of disease in people around or even themselves. . Therefore, researchers are interested
in building an expert system that is able to diagnose systematically by comparing the performance of the Nave Bayes and Damster
Shafer methods, so as to determine the accuracy of each method and the differences between the two methods to produce a better
expert system.

The outputs of the expert system for early diagnosis of COVID-19 are Suspects, Non-Suspects, and Close Contacts. The
variables used in this study were symptoms related to COVID-19 based on the COVID-19 SOP Management Manual Edition 5 of
2020 and the results of interviews with doctors as follows: fever / history of fever, dry cough, weakness, dizziness, headache, pain
throat, runny nose/stuffy nose, shortness of breath, nausea, chest pain, vomiting, diarrhea, impaired smell, taste disturbance, history
of close contact with confirmed COVID-19 patients, history of travel to cities infected with COVID-19 and medical treatment of
COVID-19 patients 19. The purpose of this study is to build an expert system that is able to diagnose COVID-19 early by using the
Nave Bayes and Dempster Shafer methods. With this expert system, it can be more efficient in conducting consultations, the medical
party can diagnose patients and carry out treatment as needed effectively and efficiently and to find out the results of the comparison
of the Nave Bayes and Dempster Shafer methods in the expert system for diagnosing COVID-19. In addition to this research, there
are other studies that the author has done related to COVID-19, including clustering the spread of COVID-19 in Aceh Province using
the Fuzzy C-Means algorithm [28].

2. RESEARCH METHOD
2.1. Data Sources and Research Variables

This research was conducted at the Langsa City Hospital which is a COVID-19 referral hospital as the object of data collection.
The amount of data taken and used in this study was 550 data, consisting of 500 training data and 50 testing data. Meanwhile, the
variables used in this study are symptoms related to COVID-19 based on the COVID-19 SOP Management Manual Edition 5 of
2020 and the results of interviews with doctors, with symptom data of 17 symptoms as follows: GO1 (fever / history of fever) , GO2
(dry cough), GO3 (weakness), G04 (dizziness), GO5 (headache), GO6 (throat pain), GO7 (runny nose/stuffy nose), GOS8 (shortness of
breath), GO9 (nausea), G10 ( chest pain), G11 (vomiting), G12 (diarrhea), G13 (olfactory disturbances), G14 (taste disorders), G15
(history of close contact with confirmed Covid-19 patients), G16 (travel history to cities affected by Covid-19) , G17 (carrying out
medical care for Covid-19 patients). While the diagnostic data consists of Suspect, Non-Suspected, and Close Contact.

2.2. Naive Bayes and Dempster Shafer method

The following are the steps for completing the nave Bayes method: The first step is to find the Prior Probability value, the Prior
Probability calculation is a calculation to find the probability of the previous occurrence of a case against the entire case used, namely
the case on the test data, using equation (1) - (5):

Y incident of a case

P(h) = 1
(h) Allcases M
The second step, for a case of symptoms that are indeed one of the symptoms in a case, with the equation:
P(enh)
Ple|h) = ———— 2
(e 11 = ~pay @
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The third step is to find the Posterior value. Posterior value is the final probability, how to calculate it by multiplying the Prior
Probability value of a case with the Likelihood value of each symptom in each case experienced by the patient, with the equation:

P(h|e) = P(h)* P(e1,ea,€e3,...| h) 3)

While the Dempster Shafer method is a mathematical theory to combine facts. Plausability can be denoted as follows [14, 19]:

PI(X)=1- Bel(X) “

Where Bel (X) is a measure of the strength of evidence (evidence), if it is worth O then it identifies that there is no evidence and
if it is worth 1 it indicates certainty. Similar to Belief, Plausability P1 (X) is worth O to 1. Plausabilty will reduce the level of trust and
evidence. If there are 2 or more elements, a combination function of M1 and M2 will be formed as M3 with the following formula:

M3(2) = Exny=zM1(X).M2(Y)

1= Exay=¢M1(X).M2(Y) )

2.3. System Schematic

The comparison system scheme for the Naive Bayes and Dempster Shafer methods on an expert system for early diagnosis
of COVID-19 is shown in Figure 1. The system schema in Figure 1 is a schematic that describes the overall system design process
as follows: the first step is initialization to start the application. After starting the program, the admin/user will be asked to input
data from the patient to be diagnosed, then the admin/user will choose what symptoms the user is experiencing, possible symptoms
related to covid-19 are available and admin/user just choose the symptoms experienced, the next step there is a process symbol after
inputting data the user will choose the calculation method used, namely nave bayes and dempster shafer then the system will start
processing according to the selected method, after doing the calculation, the system will display the output in the form of results
calculation in the form of PO1 (Suspected), P02 (Non Suspected) and PO3 (Close Contact).

Start

/ Enter patient data /

!

/ Enter the patient's S}mptoms/

I
v )

Training and data testing using Training and data testing using
the Naive Bayes method the Dempster Shafer method

/ OQutput : Suspect, Non

suspect, Close contact

The results naive bayes and
dempster shafer methods

End

Figure 1. System Schematic
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3. RESULT AND ANALYSIS
3.1. Data pre-processing and data processing with Naive Bayes method

The initial stage of the process of applying the nave Bayes method is the retrieval of training data, the data used is data from
previous events, namely data on patients experiencing COVID-19 symptoms obtained at the COVID-19 referral General Hospital in
Langsa City. The amount of data taken is 500 training data (training) and 50 testing data (testing) with 17 symptoms and 3 disease
diagnosis categories, namely: Suspected, Non-Suspected and Close Contacts who act as training data. Diagnostic data are listed in
Table 1.

Table 1. COVID-19 diagnostic data

No. Code Name
1 PO1 suspect
2 P02 Non - Suspect
3 P03 Close Contact

While the symptom data for early diagnosis of COVID-19 is in Table 2.

Table 2. Data on COVID-19 symptoms

No. Code Name
1 GO1 Fever > 38 / History of fever >14 days
2 GO02 Dry Cough
3 G03 Weak
4 G04 Dizzy
5 GO05 Headache
6 G06 Sore Throat
7 GO07 Runny nose / stuffy nose
8 GOS8 Out of breath
9 G09 Nauseous
10 G10 Chest pain
11 Gl1 Vomit
12 GI12 Diarrhea
13 G13 Olfactory Disorder
14 Gl4 Taste Disorder
15 G15 History of Close Contact with Patients Confirmed
16 Gl6 Travel History to the Infected City

17 G17 Performing Medical Treatment with COVID-19 Confirmed Patients

The following 500 training data (training) that will be used as a reference for calculating the nave Bayes method are listed in
Table 3.

Comparison of Naive . .. (Nurdin)
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Table 3. Naive Bayes method training data

Symptom Code

No- —G01 G0z Go3s God GO05 GO0 GO7 G08 G09 GI0 Gil Gi2 GI3 GId GI5 Gi6 GI7  Diaenosis
1 Vi Vi v v
2 VooV v v
3 VooV v v v v
4 vV v
5 v oV vV v v v
6 v Vv v v
7 VoV v v v
8 v v v v v
9 vV v v v
0 v v v
v v v v
2y v v
R v v v

500 v v Vv

Patient 1 experienced symptoms of GO1, GOS8 and G13, the solution using the nave Bayes method was as follows:
a. Finding the Prior Probability value using the equation (1)

220
P(P01) = — = 0,440
(PO1) = =55 =0,
218
P(P02) = — =10,436
(PO2) = =55 =0,
62
P(P =—=0,124
(P03) 500 0,
b. Finding the Likelihood value using the equation (2)
182
P 1|P01) = — = 2
(Go1 | PO1) 520 0, 8273
P(G01 | PO2) = —76 =0, 3486
o218 7
19
P(G01| PO3) = 2= 0, 3065
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P(GO8 | PO1) =
P(G08 | P02) =
P(GO8 | P03) =
P(G013 | PO1) =
P(GO13 | P02) =

P(GO13 | P03) =

c. Finding the Posterior value using the equation (3)

P(P01)*P(GO01 | PO1)* P(GO8 | PO1)*P(GO013 | PO1)

P(P02)*P(GO1 | P02)* P(GOS | P02)* P(GO013 | P02)

P(POl|e) =

= 0,440%0,8273%0, 49550, 1864 = 0, 033610
P(P02|e) =

= 0,436%0,3486%0, 26610 = 0
P(P03|e) =

P(P03)*P(G01 | P03)* P(G08 | P03)* P(G013 | P03)

= 0,124*0,3065*0,0161*0 = 0

So the case of patient 1, who experienced symptoms of fever (GO1), shortness of breath (G08) and impaired smell (G13) was
included in the suspect patient (PO1) with the highest probability value of 0.03361.

3.2. Data pre-processing and data processing with the Dempster Shafer Method

The Dempster Shafer method is a method that uses the belief function (belief function), Belief (Bel) is a measure of the strength
of evidence (evidence) in supporting a set of propositions, if it is O then it identifies that there is no evidence and if it is 1, it indicates
certainty. Trust value is the value that the expert believes in a symptom, in the form of the weight given by the expert to a symptom.
The first step is to interview experts to get the confidence value of each symptom. The following is the data obtained in the form of
trust values from experts in Table 4.

Table 4. Dempster Shafer data

Diagnosis

No Symptom Name POl P02 P03 bilief value ~ Uncertainty Value
1 Fever > 38 / History of fever > 14 days VA v 0,8 0,2
2 Dry Cough Vv Vv 0,8 0,2
3 Weak VA v V4 0,6 0,4
4 Dizzy Vv v VA 0,6 0,4
5 Headache Vv 4 v 0,6 0,4
6 Sore Throat Vv Vv VA 0,7 0,3
7 Runny nose / stuffy nose v 4 4 0,7 0,3
8 Out of breath Vv Vv 0,8 0,2
9 Nauseous v Vv N 0,6 0,4
10 Chest pain Vv v V4 0,5 0,5
11 Vomit Va Vv v 0,6 0,4
12 Diarrhea Vv Vv VA 0,7 0,3
13 Olfactory Disorder VA 1,0 0,0
14 Taste Disorder Vv 1,0 0,0
15 History of Close Contact with Patients Confirmed v v 1,0 0,0
16 Travel History to the Infected City Vv V4 1,0 0,0
17 Performing Medical Treatment with COVID-19 Confirmed Patients 1/ v 1,0 0,0

Comparison of Naive . .. (Nurdin)



222 O3 ISSN: 2476-9843

Sample Data Patient 1 experienced symptoms of GO1, GO8 and G13. The solution using the Dempster Shafer method is as
follows:

a. GO1 (fever)
Belief Value M1 (P01, P02) =0,8
Plausibility Value M1 () =0,2
b. GO8 (out of breath)
Belief Value M2 (P01, P02) =0,8
Nilai Plausibility M2 (6) =0,2

Then find the new Density M3 using the equation (5)

Table 5. Density M3

M2 (P01, P02) 0,8 M2 (0) 0,2
M1 (P0O1,P02) 0,8 (P01, PO2) 0,64 (PO1,P02) 0,16
M1 (0) 0,2 (P01, P02) 0,16 (6) 0,04

Then the density of M3 is:
0,64+ 0,16 + 0,16

1-0
0,04
M30 = — =0,04
1-0 ’

M3(P01, P02) =0,96

c. G13 (olfactory disorder)
Belief Value M4 (P01) =1
Nilai Plausibility M4 () =0

Then find the new density M5 using equation (5)

Table 6. Density M5

M4 (PO1)1 M4 ()0
M3 (PO1,P02) 0,96  (P01) 0,96  (PO1,P02) 0

M3 (6) 0,04 (PO1) 0,04 @) 0
Then the density of M5 is:
0,96 + 0,04
M5(P01) = 9,96 +0,04 _
1—-0
0
0
M50) = ——=0

Then the calculation using the Dempster Shafer method on patient data 1 who has symptoms of fever (GO1), shortness of breath
(G08) and impaired smell (G13) is included in the suspect patient (PO1) with the highest value of 1.

3.3. Testing the Naive Bayes and Dempster Shafer Methods

This study uses 50 test data, then 50 test data will be processed using the Nave Bayes method and the Dempster Shafer method.
The test results of the two methods will be compared with the answers of the experts. The results of testing 50 test data are in Table
7.
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Table 7. Data on the results of testing the Nave Bayes method and the Dempster Shafer method

No Symptom Dempster Shafer Nave Bayes  Expert Diagnosis
1 Fever, dry cough, weakness, headache, sore throat, PO1 P01 PO1
impaired smell, impaired taste.
2 Dry cough, headache, shortness of breath, history of PO1 P01 PO1
close contact with confirmed cases of COVID-19.
3 Headache and dizziness PO1, P02, PO3 P02 P02
4 Nausea, chest pain, vomiting. PO1, P02, PO3 P02 P02
5 History of close contact with confirmed cases of P01, PO3 P03 P03
COVID-19
6 Performing medical care for COVID-19 positive pa- PO1, PO3 P01 P02
tients
7 Fever, dry cough, weakness, dizziness, nausea, vomit PO1, P02 P01 PO1
8 Weakness, headache PO1, P02, PO3 P02 P02
9 Fever, dry cough, weakness, sore throat, impaired ol- PO1 PO1 PO1
faction
10 Dry cough, weakness, colds, shortness of breath, his- PO1 P01 PO1
tory of close contact with confirmed COVID-19 pa-
tients.
11 Fever, shortness of breath, impaired smell PO1 PO1 PO1
12 Weakness, dizziness, vomiting. P01, P02, PO3 P02 P02
13 Nausea, vomiting, diarrhea. PO1, P02, PO3 P02 P02
14 Dry cough, weakness, sore throat, diarrhea. PO1, P02 PO1 P02
15 ‘Weakness, nausea, vomiting, diarrhea. PO1, P02, PO3 P02 P02
16  Olfactory disorders, taste disorders, performing med- PO1 PO1 PO1
ical treatment for covid positive patients.
17 Weakness, colds, diarrhea P01, P02, PO3 P02 P02
18 Cough, shortness of breath, travel history to infected PO1 PO1 PO1
cities.
19  Dry cough, cold, sore throat, history close contact PO1 PO1 PO1
with a confirmed COVID-19 patient.
20 Weakness, dizziness, headache PO1, P02, PO3 P02 P02
21 Headache, nausea, chest pain, vomiting. P01, P02, PO3 P02 P02
22 Fever, shortness of breath, chest pain. PO1, PO2 PO1 PO1
23 Dry cough, cold, olfactory disorders. PO1 PO1 PO1
24 Fever, shortness of breath, history of close contact PO1 PO1 PO1
with confirmed COVID-19 patients
25 Fever, dry cough, shortness of breath PO1, PO2 PO1 PO1
26 Fever, dry cough, sore throat, cold, history of close PO1 PO1 PO1
contact with confirmed patient.
27 Dizziness, headache, chest pain P01, P02, PO3 P02 P02
28 Dizziness, nausea, chest pain, vomiting. PO1, P02, PO3 P02 P02
29 Fever, dry cough, cold, shortness of breath PO1, P02 PO1 PO1
30 Weakness, nausea, chest pain. PO1, P02, PO3 P02 P02
31  Fever, dry cough, performing medical treatment for PO1 PO1 PO1
COVID-19 positive patients.
32 Chest pain, vomiting, diarrhea P01,P02,P03 P02 P02
33 Fever, dry cough, weakness, shortness of breath. P01, P02 PO1 PO1
34 Fever, dry cough, cold, impaired olfaction PO1 PO1 PO1
35 ‘Weakness, diarrhea. PO1, P02, PO3 P02 P02
36 Olfactory disorders, taste disorders. PO1 PO1 PO1
37 Weakness, dizziness, nausea, vomiting. P01, P02, PO3 P02 P02
38 Fever, dry cough, sore throat, cold. P01, P02 PO1 PO1
39  Fever, dry cough, runny nose, history of close contact P01 PO1 P01
with confirmed COVID-19 patients.
40 Colds, nausea, chest pain. PO1, P02, PO3 P02 P02
41 Weakness, colds, nausea, vomiting. PO1, P02, PO3 P02 P02
42 Fever, dry cough, weakness, dizziness, shortness of PO1, P02 PO1 PO1
breath
43 Weakness, dizziness, sore throat, nausea. PO1, P02 ,PO3 P02 P02
44 Weakness, impaired olfaction, impaired taste. PO1 PO1 PO1
45 Weakness, nausea, diarrhea. P01,P02,P03 P02 P02

Comparison of Naive . .. (Nurdin)
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No

Symptom

Dempster Shafer Nave Bayes

Expert Diagnosis

46
47
48

49
50

Weakness, olfactory disorders, taste disorders, per-
forming medical treatment for covid positive patients.
Fever, colds, shortness of breath, history of traveling
to the city affected.

Weakness, nausea, vomiting.

Fever, colds, olfactory disorders, travel history.
Cough, sore throat, cold, impaired olfaction.

PO1 PO1
PO1 PO1
P01, P02, PO3 P02
PO1 PO1
PO1 PO1

PO1
PO1
P02

PO1
PO1

1. Naive Bayes Method Test Results

In testing using 50 test data in calculations using the nave Bayes method through the system and through manual calculations,
it produces 1 Close Contact (P03), 20 Non-Suspected (P02) and 29 Suspected (PO1). The following is a graph that visually displays
the test results of 50 test data in Figure 2.

MNaive Bayes Method Test Results

Close contact '1

Susp{’:t _'.:P

0 5 10

Figure 2. Graph of test calculations using the Naive Bayes method

15 20 25

30

The results of the test data are then tabulated in an equation, then calculate the accuracy of the nave Bayes method using

equation (6)

> of
Accuracy value = ©

dat: tched
ata matche  100%

Y of data

48
Nave Bayes Method Accuracy = 50 x 100% = 96%

(6)

The following is a graph of the accuracy of the nave Bayes method of 96%, with 48 test data according to the calculation of
the nave Bayes method of testing with expert diagnoses (experts) and 4%, with 2 test data that have different answers from expert
diagnoses as in Figure 3. The results of this study indicate that there are differences in the results of the analysis with previous
research conducted by [25] by comparing the nave Bayes method and certainty factor in an expert system to detect the COVID-19
virus. The test results from this study obtained a percentage value of 86% confidence level. Other related studies also show differences
in the results of the analysis conducted by the [26] expert system model to diagnose COVID-19 using the nave Bayes classifier using
three categories, namely PDP, ODP and OTG. The test results of experimental cases calculated using Nave Bayes resulted in a PDP
diagnosis with a value of 0.3400 or 34%. The nave Bayes classifier method was successfully implemented for the PDP, ODP and

OTG categories.
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Comparison Results of the Naive Bayes Method

m Accordance
mNot accordance

Figure 3. Graph of the Comparison of the Naive Bayes Method

2. Dempster Shafer Method Test Results

Of the 50 test data carried out using the system and using manual calculations with the dempster shafer method, 20 di-
agnoses were suspected (PO1), 8 suspected/non-suspected (PO1/P02), 2 suspected/close contact (P01/P03) and 20 suspected/ Non
Suspect/Close Contact (P01/P02/P03). The following is a graph that visually displays the test results of 50 test data with dempster

shafts in Figure 4.

Test Results of the Dempster Shafer Method

Suspect/Close contact -2
Suspect/'non suspect _E
T

Figure 4. Graph of test calculations using the dempster shafer method

The results of the test data are then tabulated in an equation, then calculate the accuracy of the dempster shafer method using
equation (7)

> of data matched
A lue = 1
ccuracy value > of data x 100% @)

20
Dempster Shafer Method Accuracy = 50 x 100% = 40%
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The following graph shows the accuracy of the Dempster Shafer method by 40%, with 20 test data that match the calculation
of the Dempster Shafer method with expert diagnoses (experts) and 60%, with 30 test data that have different answers from expert
diagnoses as shown in Figure 5.

Comparison Results of the Dempster Shafer Method

m Accordance
= Not accordance

Figure 5. Graph of Comparative Results of the Dempster Shafer Method

Based on the results of this study, the application of the nave bayes method and the dempster shafer method to an expert system
for early diagnosis of COVID-19 uses 50 test data. The results of the analysis show that the nave Bayes method has an accuracy of
96%, which is 48 data according to expert diagnoses. While the dempster shafer method has an accuracy of 40%, because as many
as 20 data are in accordance with expert diagnoses.

4. CONCLUSION

Based on the results of the research, the Nave Bayes method and the Dempster Shafer method can be used and applied properly
to an expert system for early diagnosis of COVID-19. The amount of data used in this study was 550 data, consisting of 500 training
data and 50 testing data. While the variables used are symptoms related to COVID-19 as many as 17 symptoms consisting of
GO1 (fever / history of fever), GO2 (dry cough), GO3 (weakness), G04 (dizziness), GO5 (headache), GO6 ( sore throat), GO7 (runny
nose/stuffy nose), GO8 (shortness of breath), GO9 (nausea), G10 (chest pain), G11 (vomiting), G12 (diarrhea), G13 (impaired smell),
G14 (impaired taste) , G15 (history of close contact with confirmed Covid-19 patients), G16 (history of travel to cities affected
by Covid-19), G17 (carrying out medical care for Covid-19 patients). The diagnostic data consists of suspects, non-suspects, and
close contacts. The results of the test using 50 test data using the nave Bayes method through the application system and through
manual calculation testing resulted in 1 Close Contact (P03), 20 Non-Suspected (P02) and 29 Suspected (PO1). While the test
results using the application system and using manual calculation testing with the dempster shafer method resulted in 20 diagnoses
of suspect (P01), 8 suspected/non-suspected (P01/P02), 2 suspected/close contact (PO1/P03) and 20 suspected/ Non Suspect/Close
Contact (P01/P02/P03). From the results of the percentage test by comparing system diagnoses with expert diagnoses, the nave Bayes
method has an accuracy of 96% with 48 diagnoses according to expert diagnoses from 50 tested data. As for the Dempster Shafer
method, it has an accuracy of 40% with 20 diagnoses according to expert diagnoses from 50 tested data.

Further research is recommended to use other methods to find out the most effective method and the level of accuracy in this
expert system. This system can be further developed in the form of an Android application, making it easier for the general public to
diagnose COVID-19 early.
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