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ABSTRACT

The emergence of COVID-19 or 2019 coronavirus disease has been
reported as a problem with a new type of disease caused by SARS-
Voc 2. It has spread to 223 countries and 25 areas around the world,
including Indonesia. COVID-19 has deeply affected many aspects of
our lives, the environment, mental health and the economy. Twitter is
one of the media outlets that is busy discussing news regarding the
COVID-19 vaccine. Covid-19 has been a major impact. The
Government has implemented policies such as large-scale social
restrictions to address the spread of COVID-19. The elevated spread
of COVID-19 has prompted the Government of Indonesia to
encourage the production of a COVID-19 vaccine. The provision of
the COVID-19 vaccine has become a boon and a boon to the people
of Indonesia. A lot of people don't want to be vaccinated because the
news of the impact of vaccination is spreading on social media, even
if the news isn't necessarily real. The Government is looking for ways
to continue vaccinating the community, including by collaborating
with community leaders, influencers and others. The purpose of this
study is to identify the community response to the vaccine so that the
right strategy can be used. The results of this study yielded 89.79% for
Naive Bayes and 84.62% for Random Forest. Indonesians are giving
positive responses to the administration of the COVID-19 vaccine.
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. INTRODUCTION

detected in Wuhan, China at the end of 2019[1].
The Indonesian government is trying to stop the

COVID-19 or coronavirus disease 2019 is spread of COVID-19 by supplying vaccines to
an emerging pandemic caused by SARS-Cov 2. the Indonesian population. This vaccination
The coronavirus has spread around the world, should protect those who have received the
including in Indonesia. COVID-19 was first vaccine and the community as a whole[2]. The
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importance of this issue remains with the
Indonesian government adopt the right policies
and decisions with regard to the allocation of
human resources, funds, vaccines, and vaccine
delivery strategies in each region of Indonesia.
It is expected that this policy may include a
comprehensive vaccination campaign. Twitter
is one of the news media that is widely used by
the public, both those defending the pro and
contra of administering the COVID-19 vaccine
in Indonesia. Twitter can be a policy tool
because there is a great deal of information and
public opinion. Twitter provides many features
that can be used by its users, including the
ability to send and play text messages, videos,
pictures, and links. Twitter use to obtain data
due to the ease of searching for textual data only
using hashtags and can select the most recent
and popular topics so that the resulting data is
the latest data. Twitter social media allows
researchers to collect data with a good sample
because the number of tweets posted per day
can reach 500 million tweets[3].

The results of earlier research were
conducted by[4] Public opinion analysis on
COVID-19 vaccination using Naive Bayes
Classifier on 3,780 tweets reveals a 93%
accuracy. The difference with the current search
is that the data used is 500 data along with the
methods used and the parameters of the
application rapidminer. In previous studies,
there was an emoticon conversion process,
whereas in this study, we did not use this
process because of the missing values cleaning.
Research  conducted by[5] successfully
analyzed feelings related to the influence of
PSBB on Twitter social media using the KNN
algorithm, Decision Tree, and Naive Bayes. The
results of the accuracy of the third algorithm
used accuracy values of 83.3% for the decision
tree, 80.80% for KNN, and 80.03% for Naive
Bayes. Accuracy results using a decision tree
obtained a higher value, resulting in more
accurate predictions using a decision tree. The
difference with this research is the use of the
main process in Rapidminer, using the SMOTE
Upsampling operator and also the model used.

Research conducted by [6] Analyzes
Twitter sentiment about anti-LGBT campaigns
in Indonesia using the algorithm of Naive
Bayes, Decision Tree and Random Forest. The
problem in this research is the frenetic anti-
LGBT campaign that is being discussed by the
people of Indonesia on Twitter social networks.
This study uses the algorithm of Naive Bayes,

Decision Tree and Random Forest. The results
of this study indicate more neutral comments
from Twitter users, by processing the data using
the Naive Bayes algorithm on RapidMiner
tools, this study achieved an accuracy of
86.43%. Naive Bayes' accuracy is higher than
the Decision Tree and Random Forest
algorithms which produce an accuracy value of
82.91%. The present study uses the same
methodology, Naive Bayes. Consider Random
Forest for sentiment analysis because random
forest is a method derived from the decision
tree. Random Forest more intelligent method as
it has a lot of trees than the decision tree.
Random forest process takes more time because
it has a lot of trees so every sheet has exactly
one value.

Based on the problems and the results of
previous studies, Naive Bayes and Random
Forest are the methods used in this study to
analyze the sentiment of the coronavirus
vaccine. This research is based on sources of
scientific literature and relevant data related to
the analysis of coronavirus vaccination
sentiment on Twitter. Rapidminer version 9.9 is
used to handle Twitter print data and process
data based on previous searches. The dataset
used in this study was derived from a Twitter
direct crawling process that is connected to the
Rapidminer app.

This study was conducted to analyze the
public response to the COVID-19 vaccine on
Twitter, and categorize it into 3 parts: positive,
negative, and neutral. The results of this
sentiment analysis can be considered by the
Indonesian government to make the right
policies and decisions in allocating human
resources, funds, vaccine allocations, and
vaccine delivery strategies in each region of
Indonesia.

This research is the original result of the
development of previous research related to
sentiment analysis.

1. METHODOLOGY

The research methodology used in this
study contains steps for obtaining the results of
the sentiment analysis using Naive Bayes and
Random Forest. The first step is to gather data
sets on the COVID-19 vaccine by crawling on
Twitter. The data served as popular responses in
December 2021. In all, 500 public comments
were entered using the keyword "COVID-19
vaccine".
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The research methodology used s
guantitative. The quantitative method is a social
problems research based on theoretical tests that
consist of variables, which are measured by
numbers, and analyzed by statistical means to
determine whether the application of theoretical
predictions is correct.

Data collection techniques obtained from
these observations include :

a) The COVID-19 vaccine tweet dataset is the
result of a social media search and upload
from Twitter.

b) The data collection results are then stored in
Excel format and then stored in the system
database.

c) Documentation of data studies such as
journals, papers, proceedings, and article
data based on the relationship to the
research being studied.

The steps of retrieving data from Twitter
with the crawling process are as follows :

1. Determine the type of connection in this
process with the help of Twitter social
networks.

Connections are now objects that are stored in the repository. You can enter more details to your
connection in the next steps.

Connection Type. a' Database v
Repository: IZ Local Repository v

Connection Name:

Q/ Create xgancel

1l Create a new connection X

Figure 1. Connect to Twitter

2. Name the connection that you want to
make, which makes it easier for us to look.

il Create a new connection X

Connections are now objects that are stored in the repository. You can enter more details ta your
connection in the next steps

Connection Type: W Twitter v
Repository: E Local Repository v

Connection Mame: Crawling Twitter Vaksin|

Q/ Create x Cancel

Figure 2. Naming connections Process.

3. At this point, token access to connect
rapidminer with Twitter.

Wy

OAuth X
Info  Setup = Sources Y

Authenticate RapidMiner via OAuth.
Access Token 2 |a

o Open URL

'3" Request access token

Show URL instead

e Copy Code

& Setinjected parameters an external source.

Q/CUVT\U\EW x Cancel
W Test connection Jgaue x Cancel

Figure 3. Token Taking

4, Once we receive the token, we will be
connected to Twitter via social media and
can search for tweets about the COVID-19
vaccine.

) Edit connection - Crawling Twitter Vaksin X

Infa Setup Sources

Access Token i |a

& Setinjected parameters Aninjected parameter is a parameter whose value is provided by an exteral source

W Testconnection |«  Test successful

 sae || I cancel

Figure 4. Testing Connection

5. After getting the tweet data, the tweet data
is saved in CSV format.

Search Twitter Write C5V
con , out [ inp thr [
con | ) fil

Figure 5. Data retrieval

2.1 Sentiment Analysis

Sentiment analysis is part of data mining.
The analysis of feelings includes the
computational analysis of opinions, emotions,
and feelings expressed in a text. A collection of
textual documents contains feelings regarding
some objects. The purpose of the sentiment
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analysis is to identify the attributes and parts of
the topic that were discussed in each document
and decide whether the answer is positive,
negative, or neutral. Sentiment analysis is used
to determine the nature or opinion of an author
about a specific object. Behavior can indicate
opinion, reason, or judgment, a condition of
tendency (how the author wants to affect the
reader)[7].

2.2 Text Mining

Text mining is part of data mining. Text
mining is used to process large amounts of data
into large amounts of text. Text mining is about
getting a word that has a primary meaning in a
document so that it can be analyzed against both
documents[8]. All documents preprocess the
text before the text extraction process so that the
resulting documents are much easier to file[9].

Data Retrieval
Crawling dan Labeling

Y

Table 1. Cleaning Process

Before Cleaning

After Cleaning

@p4arwaty_rizky:
Vaccination is one of the
keys to protecting
ourselves and the nation
from the threat of Covid-
19. Achievement of herd
immunity in Indonesia

p4rwaty rizky:
Vaccination is one
of the keys to
protecting
ourselves and the
nation from the
threat of Covid-19.
Achieving herd
immunity in
Indonesia

Following Moderna and
Pfizer, AstraZeneca
Prepares a Special Covid-
19  Vaccine  Against
Omicron
https://t.co/blSxykX4Ka

Following Moderna
and Pfizer,
AstraZeneca
Prepares a Special
Covid-19 Vaccine
Against Omicron

Preprocessing

oo [ cories [ o
TF-IDF < Stemmina Sl Stopword

2.2.2 Case Folding

Case folding or transforming cases is a
process of converting all upper case letters of
documents contained within the document to

lower case.

Table 2. Case Folding Process

SMOTE Upsampling

v

Klasifikasi
Naive Bayes

Random Forest

Validasi K-Fold Cross
AVEUTEUT]

Figure 6. Text mining process

2.2.1 Cleaning

The cleaning process aims to clean up the
word that has no effect on the classification
result. This process is also used to clean
nonstandard characters '@', '#', links 'HTTP' and
other characters ~1@#$%"&*()_+?<>,.2:{}]I.

Before Case Foding

After Case Folding

p4rwaty_rizky:
Vaccination is one of
the keys to protecting
ourselves and the nation
from the threat of
Covid-19. Achievement
of herd immunity in
Indonesia

p4rwaty_rizky:
vaccination is one of
the keys to protecting
ourselves and the
nation from the threat
of covid-19. achieving
herd immunity in
indonesia

Following Moderna and

Pfizer, AstraZeneca
Prepares a  Special
Covid-19 Vaccine

Against Omicron

following ~ moderna
and pfizer, astrazeneca
prepares a special
covid-19 vaccine
against omicron

2.2.3 Stopword Removal

Stopword is a feasible process that does
not fit the subject of the document because it
does not affect the accuracy of the
classification, that stopword will wipe out

meaningless words if it's alone.
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Table 3. Stopword Removal Process

Before Stopword

After Stopword

Vaccination is one of the
keys to protecting
ourselves and the nation
from the threat of Covid-
19. Achievement of herd
immunity in Indonesia

Vaccination one
keys protecting

ourselves  nation
threat  Covid-19.
Achieving herd
immunity
Indonesia

Following Moderna and
Pfizer, AstraZeneca
Prepares a Special Covid-

Following Moderna
Pfizer, AstraZeneca
Prepares  Special

19  Vaccine  Against Covid-19 Vaccine
Omicron Against Omicron
https://t.co/blSxykX4Ka

2.2.4 Tokenizing

Tokenizing is a process of breaking down
text into words and therefore becoming a token
that can be parsed. The general strategy of the
tokenizing step is to remove punctuation

characters.

Table 4. Tokenizing Process

Before Tokenizing

After Tokenizing

following moderna, pfizer,
astrazeneca prepares a
special covid-19 vaccine
against omicron

‘following’,
‘moderna’, ‘pfizer’,
‘astrazeneca’,
‘prepares’,
‘special’,  ‘covid-
19°, ‘vaccine’,
‘against’, ‘omicron’

2.2.5 Stemming

Stemming is the process of description of
the form of a word to form a root word.
Stemming is one of the stages in pre-processing.
The removal process has an impact on the
accuracy of information retrieval.

Table 5. Stemming Process

Before Stemming

After Stemming

following moderna, pfizer,
astrazeneca prepares a
special covid-19 vaccine
against omicron

Follow  moderna,
pfizer, astrazeneca
prepare special
covid-19  vaccine
against omicron

Tokenize Transform Cases (2)

doc doe = doc F doe = docF

Filter Stopwords (Di...  Filter Tokens (by Le... Stem (Dictionary)
doc = dog dog = dog dog = dog
gfi - [ —

Figure 7. Praprocess Rapdiminer 9.9

2.2.6 TF-IDF

TF-IDF is a scheme for a popular word
(alternate term). The TF-IDF method is known
to be effective, easy, and to have the right
results. TF-IDF is used to calculate the value of
the Term Frequency (TF) and Inverse
Documentations Frequency (IDF) for each term
to each document in the polypus (a text that has
a large, authentic, systematic nature that can be
electronically stored and processed).

il agonda s abyanir ajok

omsnr oo omonr ot umone

w2 0 0 [} 8 0 f} o ]
0 o 0 0 0 0 0

290

o o ]

0
0
0 0
0 0
[ 0 o 0
0 0

o o ]

[] [

Figure 8. Result process TF-IDF

Table 6. TF-IDF calculation

—
m
g

Tokenize D D 1D

D D D D F df F

1 2 3 4 D1 D2 D3 D4
Vaccine 1 1 1 1 4 1 0 0 0 0 0
Keys 1 0 0 0 1 4 0,6 0,6 0 0 0
Protect 1 0 0 0 1 4 0,6 0,6 0 0 0
Self 1 0 0 0 1 4 0,6 0,6 0 0 0
Nation 1 0 0 0 1 4 0,6 0,6 0 0 0
Threat 1 0 0 0 1 4 0,6 0,6 0 0 0
covid19 1 1 1 1 4 1 0 06 06 0 0,6

2.3 Data Analysis Method

2.3.1 Naive Bayes

Naive Bayes' classification methodology
was used in the analysis of feelings. This
approach is theoretically based on both data
coherence and computational classification.
Naive Bayes are widely used in classification
techniques, especially Twitter. Naive Bayes
Classification was a strong assumption of a
condition or event. Naive Bayes probability
group computation uses a Bayesian algorithm
approach using an equation[10].
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nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

‘age the Wisdom of Crawds 1o gal oparator

Figure 9. Naive Bayes Methods

2.3.2 Random Forest

The Random Forest algorithm is one of
many methods used to classify data. The
random forest algorithm is a join learning
technique based on a decision tree algorithm.
Random forest it grows a variety of classified
trees, commonly called forest. If we're going to
classify new data, then each tree presents a
prediction with its category as one voice.
Forrest will choose the category that has the
greatest number of votes[11].

Process

) Process » Cross Validation Random F... » PeRpS] : B G B

Leverage the Wis dom of Crowds to get operator recommendations based on your process design!

« Aciivate Wisdom of Crowds

Figure 10. Random Forest Methods
2.4 Testing Methods

2.4.1 Confusion Matrix

Confusion Matrix is used in this
assessment because it works as a rating tool to
estimate true and false objects in the
classification model. The matrix itself is used to
compare the classification findings with the
actual data.

Table 7. Confusion Matrix

Prediction Prediction
Yes No
True Yes TP FN
True No FP TN
Description :
TP : True Positive
FN : False Negative
FP . False Positive

TN : True Negative

To calculate the accuracy value using the
method :

TP+TN
Accuracy =

- @ 0,
TprrprTNaEN < 100% 1
To calculate the precision value using the

method :

Precision = P 2
reaszon—TP_I_Fp (2)

To calculate the recall value using the method :

Recall = — 0 (3
ecal =758 @

2.4.2 K-Fold Cross Validation

An algorithm's performance is measured
and evaluated through this process. Validation
consists of separating the data into two sub-sets,
training data and test data. Randomization or
data screening is required to prevent data
screening.

Cross Validation

l:: =33 % mod :_,.
] :J.
es ::

er [ )

Figure 11. Cross Validation Process
1. RESULTS AND DISCUSSION

3.1 Data Collection

The data obtained through the research is
public data taken directly from the Crawling
process on Twitter using the Rapidminer 9.9
application. Twitter search operator where we
must first connect the Rapidminer app to
Twitter social networks. The dataset used is a
sample of 500 data about public responses to the
COVID-19 vaccine. The data served as popular
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responses in December 2021. In all, 500 public
comments were entered using the keyword
"COVID-19 vaccine".

The data set is a term used to describe data
collection. The data set contains more than one
variable related to a specific subject. A data set
is also a collection of data derived from
previous data and is ready for management in
new information. The data set used in this study
uses a publicly available data set from Twitter
social media, the attributes used are text on
Twitter.

3.2 Data Labeling

The data is manually labeled as positive,
negative, and neutral sentiments. Labels are a
great way to communicate information like the
name of a location. Labeling is a part of
supervised learning. Supervised learning is a
machine learning model that examines data
with tags or targets where model evaluation will
be based on those targets.

Table 8. Labeling Process
Tweets Sentiment
Let's visit and get the Positive
vaccine in places that
have been provided by
the government.
‘There is Devil's liquid Negative
in the contents of the
covid 19 vaccine'
COVID-19  vaccine Neutral
education for pregnant
women is still a
challenge

3.3 Naive Bayes Classification
Result Performance Assessment
Classification Naive Bayes algorithm:

acruracy. 80.7% +- 304% micro avesage: B4.T8%)

TuzNegaliie Tue Posiie e Nefral ass predision
pred. Negalie: & il 1 (1G]
pred. Posiive & k] ] Ldic)
pred Nefid ) 2 kil 6%

tags recal BT Bk wk

Figure 12. Performance Naive Bayes

Table 9. Performance Naive Bayes

True True True Class

Negative  Positive  Netral  Precision
Pred. 46 20 1 68,66%
Negative
Pred. 25 325 0 92,86%
Positive
Pred. 7 32 376 90,60%
Netral
Class 58,97%  86,21% 99,73%
Recall

Based on the Performance Results
regarding the sentiment analysis of the COVID-
19 vaccine on Twitter using the Naive Bayes
method, the results obtained are 89.79%
accurate which has a precision level of 84.04%
and a recall of 81.64 %.

First, 68.66% for the predicted negative
class with 46 True Negative (TN), 20 True
Positive (TP), 1. Second, True Neutral (TN)
with 92.86% predicted class positive with True
Negative (TN) of 25, True Positive (TP) of 325,
True Neutral (TN) of 0. Third, 90.60% for the
predicted neutral class with 7 True Negative
(TN), 32 True Positive (TP), 376 True Neutral
(TN).

Figure 13. Chart Naive Bayes
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g
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Figure 14. Worldcloud Naive Bayes

3.4 Random Forest Classification
Result  Performance  Categorization
Evaluation Random Forest Algorithm :

accuracy: 84.62% +i- 3.92% (micro average: 84.62%)

true Negative true Positive true Nefral
pred. Negative 2 [ 0

pred. Positive 19 m 6

pred. Netral 7 60 kTh|

class recall 28.21%

82.49% 98.41%

Figure 15. Performance Random Forest

Table 10. Performance Random Forest

class

7857

92.56

7.

True True True Class
Negative  Positive  Neutral Precision
Pred. 22 6 0 78,57%
Negative
Pred. 19 311 6 92,56%
Positive
Pred. 37 60 371 79,27%
Netral
Class 28,21% 82,49%  98,41%
Recall
Based on performance results for

COVID-19 vaccine sentiment analysis on
Twitter using the Random Forest methodology.
The results obtained are 84.62% accurate in
determining sentiment has a precision level of
83.47% and recall is 69.70 %.

First, 78.57%% for the predicted class
negative with 22 True Negative (TN), 6 True
Positive (TP), True Neutral (TN) with 0.
Second, 92.56% for the predicted class positive
with True Negative (TN) is 19, True Positive
(TP) is 311, True Neutral (TN) is 6. Third,

79.27% for the predicted neutral class with 37
True Negative (TN), 60 True Positive (TP), 371
True Neutral (TN).

ExamplesSet

500

100

prediction(Label

Count(prediction(Label))

Figure 16. Chart Random Forest
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Figure 17. Worldcloud Random Forest

This comparison shows the following results :

Table 11. Comparison of methods

Method Accuracy  Precision Recall
Naive 89,79% 84,04% 81,64%
Bayes
Random 84,62% 83,47% 69,70%
Forest

For precision and recall values obtained
from the calculation of the confusion matrix
with the formula described in table 7.

The results of the two methods used show
the accuracy of Naive Bayes and Random
Forest. Accuracy of 89.79% for Naive Bayes
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and 84.62% for Random Forest was achieved.
The above results, therefore, lead to the
conclusion that, in this study, the classification
of Naive Bayes is the best because it produces
more accurate and precise predictions with an
accuracy rate of 89.79%.

V. CONCLUSION

According to the analysis done on
COVID-19 vaccine sentiment on social media
Twitter using Naive Bayes and Random Forest
methods in Indonesia. The purpose of this study
was to analyze the public response to
administering the COVID-19 vaccine through
social media Twitter classifies it as positive,
negative, and neutral.

Comparing the two algorithms of Naive
Bayes and Random Forest gives an accuracy
that is not too different, namely for Naive Bayes
Accuracy 89.79%, Precision 84.04%, Recall
81.64%. Random Forest Accuracy 84.62%,
Precision 83.47%, Recall 69.70%.

Public opinion on the provision of the
covid-19 vaccine, there are Positive, Negative,
and Neutral opinions. After the analysis, it turns
out that the results from this study tend to give
positive responses about COVID-19 vaccine
administration with a negative = 78, positive
= 377, neutral = 45 with the accurate
method of Naive Bayes.

In subsequent studies, more data sets
should be used than in this study to increase
information on the COVID-19 vaccine and
improve precision compared to earlier studies.
Use other methods to verify that the research
process is accurate. Additional searches may
also look for other data sources such as
Facebook, Instagram, and YouTube.
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