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Abstract

In addition to words or terms in keywords, it serves to make it easier to classify
the type of paper, so do not use phrases. To reduce deaths from Covid-19, the
Indonesian government in early 2021 started a vaccination program. Using
vaccines significantly reduces the overall disease burden. The vaccination
program in Indonesia is also trending on Twitter Indonesia. So far, Indonesia has
always bought vaccines from producing countries, this makes Indonesia
dependent on imported vaccines. There are many countries whose supplies of
Covid-19 vaccines have not been met, so they have to scramble to get them. Thus,
domestically produced vaccines are also needed. The Red and White Vaccine is
the government's effort to meet domestic vaccine needs. Sentiment analysis is the
process of determining sentiment and classifying the polarity of text in a
document or sentence so that categories can be determined as positive, negative,
or neutral sentiment. Currently, researchers widely use sentiment analysis as a
branch of research in computer science. Social networks, such as Twitter, are
commonly used in sentiment analysis to determine public perception. In
sentiment analysis, data mining is performed to analyze, process and extract
textual data within an entity, such as a particular service, product, individual,
phenomenon or topic. Based on this, in this study an analysis of sentiment
towards Covid-19 vaccination will be carried out using social media Twitter. The
algorithm used to analyze is the Naive Bayes Classifier Method. This analysis will
be carried out using the Weka application. The results of this study are from
14,710 tweet data obtained 9724 word data after preprocessing. Of the 9724
words, there are 5910 words with a tendency of positive sentiment, 897 words of
negative sentiment and 2917 words of neutral sentiment. So it can be concluded
that for tweets with the topic of “red and white vaccines”, the public's tendency
to discuss this issue is a positive sentiment. The value of Correctly Classified
Instances or data that is classified correctly is 60.77% and Incorrectly Classified
Instances or data that is not classified correctly is 39.22%.
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1. INTRODUCTION

Covid-19 first appeared in the city of Wuhan, China. The spread is very fast and deadly. It is
spread by direct physical contact with humans and is transmitted through the mouth, nose and
eyes. The impact of the Covid-19 outbreak is seen in almost all sectors of people's lives. Social
activities are prohibited and temporarily suspended, the economy is weakening, transportation
services are reduced and strictly regulated, tourism is closed, shopping centers are empty of
visitors and the informal sector is closed, such as; Online motorcycle taxis, angkot drivers, street
vendors, mobile traders, MSMEs and rough coolies. Trade centers, such as malls, the Tanah
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Abang market, which are usually crowded with people, are suddenly deserted and are currently
closed temporarily. The tourism sector has decreased, the government has closed tourist
attractions and entertainment venues. Work and study is also done at home online. [1]

To reduce deaths from Covid-19, the Indonesian government in early 2021 started a
vaccination program. Using vaccines significantly reduces the overall disease burden. [2] So far,
Indonesia has always purchased vaccines from producing countries, this has made Indonesia
dependent on imported vaccines. There are many countries whose supplies of Covid-19 vaccines
have not been met, so they have to scramble to get them. Thus, domestically produced vaccines
are also needed. The Red and White Vaccine is the government's effort to meet domestic vaccine
needs. Moreover, the current pandemic situation is increasingly concerning with the emergence
of various variants of the corona virus that causes Covid-19.

As for the development of the Merah Putih vaccine, the government is collaborating with
five universities and two institutions, namely Airlangga University (UNAIR), Gadjah Mada
University (UGM), University of Indonesia (Ul), Bandung Institute of Technology (ITB), Eijkman
Institute for Molecular Biology (LBM). , and the Indonesian Institute of Sciences (LIPl). The
vaccine is made and developed with a domestically circulating virus. Currently, the development
process is still accelerating and is estimated to be ready for use in 2022.

The vaccination program in Indonesia is also trending on Twitter Indonesia. It can be seen
that netizens on Twitter social media care about the vaccination program in Indonesia. Social
media with a large number of users is the right place to see the public's response to public
policies. Social media is a medium for voicing people's voices. In this case, social media is a
platform to respond to the vaccination program in Indonesia. Social media has changed
conventional protests to become more digital using social media. [2]

Sentiment analysis is the process of determining sentiment and classifying the polarity of
text in a document or sentence so that categories can be determined as positive, negative, or
neutral sentiment. Currently, researchers widely use sentiment analysis as a branch of research
in computer science. Social networks, such as Twitter, are commonly used in sentiment analysis
to determine public perception. Sentiment analysis can also be likened to opinion mining,
because it focuses on opinions that state positive or negative. In sentiment analysis, data mining
is performed to analyze, process and extract textual data within an entity, such as a particular
service, product, individual, phenomenon or topic. The analysis process can include review text,
forums, tweets, or blogs, with preprocessing data including tokenization, stopword, deletion,
stemming, sentiment identification, and sentiment classification processes. [3]

One of the algorithms that can be used for text mining is the Naive Bayes Classiffier. Based
on this, in this study an analysis of sentiment towards Covid-19 vaccination will be carried out
using social media Twitter. The algorithm used to analyze is Naive Bayes Classifier (NBC). The
advantage of NBC is that in its simple algorithm, NBC only requires small training data and can
be relied on against irrelevant attributes. This analysis will be carried out using the Weka
application. Weka has advantages such as having many data mining and machine learning
algorithms, ease of use, always up-to-date with new algorithms. [5] The results of this study are
the classification of positive, neutral and negative opinions.

2. LITERATURE REVIEW
2.1. Sentiment Analysis

Sentiment analysis or opinion mining is the process of understanding, extracting and
processing textual data automatically to obtain sentiment information contained in an opinion
sentence. The magnitude of the influence and benefits of sentiment analysis causes research
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and applications based on sentiment analysis to develop rapidly. Even in America there are
about 20-30 companies that focus on sentiment analysis services. [6]

2.2. Naive Bayes Classifier (NBC)

Bayesian decision theory is a statistical approach that is fundamental to pattern
recognition, this approach is based on the quantification of trade-offs between various
classification decisions using the probabilities and costs incurred in these decisions. Naive
Bayes Classifier or often called Bayesian Classification is a statistical classification method that
can be used to predict the probability of membership of a class. Naive Bayes Classifier (NBC) is
proven to have high accuracy and speed when applied to databases with large data. According
to Kusirin, the Naive Bayes Classifier is based on the Bayes theorem which has the following
general form [5]:

P(X|H)P(H)

P(HIX) = ——5o

Description:

X = data with unknown class

H = data hypothesis X is a specific class

P(H|X) = probability of hypothesis H based on condition X (posteriori probability) P(X|H)
= probability X based on condition on hypothesis H

P(X) = probability of X

2.3. Weka

Weka was developed in 1994 and has become the most popular open source data mining
software. Weka has advantages such as having many data mining and machine learning
algorithms, ease of use, always up-to-date with new algorithms. Weka software is not only used
for academic purposes but is quite widely used by companies to forecast the business of a
company. All Weka techniques are based on the assumption that data is available as a single flat
file or relationship, where each data point is described by a number of attributes (usually,
attributes). numeric or nominal, but some other attribute types are also supported). [5]

3. RESEARCH METHODS

The conceptual model of this research is shown in Figure 1. Research starts from preparing
data. The data is retrieved using the API for social media Twitter. Then the data is processed by
doing Data Preprocessing. After the data is ready, it is analyzed using the Naive Bayes Classifier
method and using the Weka application. After getting the results from the method, an accuracy
test is carried out to see the accuracy of the classification results.

Figure 1. Research Methods

4, RESULTS AND DISCUSSION

The data used in this study were obtained from Twitter. The data is taken using the Tweepy
library. The data was taken using the Python programming language and the Jupyter application.
From the results of data collection obtained 14,710 tweets. The code and method of data
collection are shown in Figure 2.
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import tweepy
import csv
import pandas as pd

access_token = "5703
access_token_s
api_key = "kg
api_secret_key
auth = tweepy.OAuthHandler(api_key, api_secret_key)
auth.set_access_token(access_token, access_token_secret)
api = tweepy.API(auth, wait_on_rate_limit=True)
search_key =

aksin merah putih®

csvFile = open(search_key+".csv","a+",newline="",encoding="utf-8")
csvliriter = csv.writer(csvFile)

t=1

for tweet in tweepy.Cursor(api.search_tweets,qg=search_key,count=09999999999,1lang="1id",since="2021-01-01").items():
print(tweet.created_at,tweet.id,tweet.user.name, tweet.text)
t.append(tweet.text.encode("utf-8"))
tweets = [tweet.text.encode("utf-8")]
csviiriter.writerow(tweets)

dictTweets = {"twit":t}
df = pd.DataFrame(dictTweets, columns=["
df

Figure 2. Twitter Data Retrieval Code

In Figure 2 seen the programming language code used to retrieve twitter data. The
programming language used is Python. The application used is Jupyter Lab. The API used to
connect twitter data is the APl available to Twitter Developers. The APl used consists of api_key,
api_secret_key, access_token and access_token_secret. Then the API library is imported from
the Tweepy library. Tweepy is provided by Twitter to access and retrieve data contained within
Twitter. The keywords used to collect the data are "red and white vaccines" and the data taken

are 14,710 tweets.
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Figure 3. Twitter Data Collection Results

L1, Col 1 Untitled3.ipynb

In Figure 3 see the code that has been run on the Jupyter application. At the bottom of
the code there are tweet data results obtained using the keyword "red and white vaccine". The

data is then transferred to excel to be processed word by word.

The next step is to process the tweet sentences that are obtained word for word. The

Tweets obtained are entered into excel form as shown in Figure 4.



The 2" International Conference on Government Education Management and Tourism
(ICOGEMT)+TECH, January15™, 2022, Bandung City, Indonesia

Delimiter:

5279
5280
5281
5282
5283
5284
5285
5286
5287
5288
5289
5290
5291
5292
5293
5294
5295
5296
5297
5298
5299
5300
5301
5302
5303
5304

bRT @Usagi_Pekora

DRT @pakmul63: LBM Ejkman dibubarkan \nLalu, bgmn dgn

RT @pakmul63: LBM Eifkman dibubarkan \nLalu, bgmn dgn nasib Vaksin Merah Putin?in \nG
b'@iMedKrisna Mmg blum punya seed vaccine sendiri jd masin reprocessing-repacking aja. Seednya ig proses tria

DRT @pakmul63: LBM Efkman dibubarkan \nLalu, bgmn dgn nasib Vaksin Merah Puih?in \nGitu aja kok repot \n\nKan, tinggal impor. \xt

bRT @Rossai24205306: @SitiPatimanAja Riset Vaksin

RT @pakmul63: LBM Ejkman dibubarkan \nLalu, bgmn dgn nasib Vaksin Merah Putih?in \nGitu ja kok repot n \nKan, tinggal impor. \x

bPRBM Eijkman Melebur dengan BRIN, Gimana Vaksin Merah Puti?\nhitps /A

RT @pakmul63: LBM Eikman dibubarkan \nLalu, bgmn dgn

bRT @Rossali24295306: @SitiPatimahAja Ris

ijkman_inst Tim Riset Ejjkman dibubarkan paksa oleh pemerintah \nPadahal udah 33 tahun ada di Indonesia tim rixe:

u 3fa kok repot \n \nKan, tinggal impor. \x

3ja kok repot \n \nKan, tinggal impor

rah Putih Khawatic Mandek usai Eikman Dilebur, BRIN: Tidak Ada Hubungannya..\mn#Tolakk

co/p9SRIRKD\In#moeslimchoice #prby
Vaksin Merah Puih?in \nGitu aja kok repot n \nKan, tinggal impor. \f0W9Ax8\xadininhitps://t

Merah Putih Knawatir Mandek usal Ejkman Dilebur, BRIN: Tidak Ada Hubungannya...\n\n#Tolak\

bRT @herditiyal: Mantan Petinggi Eifkman Ungkap 4 Sebab Vaksin Merah Putih Molor \n https:/t co/n5iXaDQT2e’ E-3

9NX98ad\nnhitps://t co/Xe2\x

Parah sih ini. Jadi vaksin merah putih gak jadi di lanjut dong ya?

rutan hitps

98wadininnt

98\ad\ninhitps:/1 co

98ad\ninhitps:/1t Co/xe2B0Wa6

©2\x801x@6 hitps /7t co/piD7hQeZq

80vca6’

2080186

bKini, setelah Eijkman dileburkan dengan Badan Riset dan Inovasi Nasional (BRIN), bagaimana nasib penggarapan vaksine2x801as https://t co/dQPUSAKUOP

bKini, setelah Ejjman dileburkan dengan Badan Riset dan Inovasi Nasional (BRIN

bagaimana nasib penggarapan vaksinixe2x80\xa6 hitps.//t co/CDSHMeyuPo'

bRT @Rossali24205306: @SitiPatimahAja Riset Vaksin Merah Putin Khawatir Mandek usal Ejfkman Dilebur, BRIN: Tidak Ada Hubungannya..\n\n#TolakKixe2x80\a6

bRT @Usagi_Pekora

DRT @pakmui63: LBM Ejkman dibubarkan \nLalu, bgmn dgn nasib Vaksin Merah Putin?in \nGitu 3ja kok repot\n \nKan, tinggal impor. \x
bTemyata gini toh masalah rame2 kemarin Effkman dan BRIN.. \ninSayang ya. BRIN sbg lembaga baru yg bagus ini hanya

RT @pakmul63: LBM Eikman dibubarkan \nLalu, bgmn dgn nasib Vaksin Merah Putihin \nGitu aja kok repot \n \nKan, tinggal impor.

bRT @Usagi_Pekora

RT @pakmul63: LBM Ejkman dibubarkan. \nLalu, bgmn dgn

bRT @R0ssai24295306: @SitiPatimahAja Riset Vaksin Merah Putih Khaw
bEijkman Gabung BRIN, Riset Vaksin Merah Putin Jadi Lebih Murah hitps /7 colgrY?
bRT @R0ssali24295306: @SItiPatimahAja Riset Vaksin Merah Putin Khawatir Mandek usal Ejkman Dilebur, BRIN: Tidak Ada Hubungannya...\n\n#TolakKixe2\x

DRI A@nakmul3. LM Eikman dibubarkan JnLali_homn.dan nasih Vaksin Merah Pufin2\n \nGiti aia.kok fanat \n JaKan_finoaaLimnar Mi0i@AxeRiAdIInnitns 4 colxe 2 R0NAR:

Figure 4. Tweet

akYulius @eijkman_inst Tim Riset Eijkman dibubarkan paksa oleh pemerintah \nPadahal udah

I0WONSBad\ninhtips/t cof

jkman_inst Tim Riset Eijkman dibubarkan paksa oleh pemerintah. \nPadahal udah 33 tahun ada di Indonesia tim rue2x

sib Vaksin Merah Putih?\n \nGitu aja kok repot \n.\nKan, tinggal impor. \x

un ada di Indonesia tim rixe:

0126 https://t CO/PNI4FDVAJU

sal bikin vaksin Mes

98adininhitps:/1t co/xe 2080\

r Mandek usai Ejkman Dilebur, BRIN: Tidak Ada Hubungannya...\n\n#TolakK\xe2x30\xa6

vaksin merah putih.csv

Furthermore, word cleaning is carried out by tokenization, this process will remove
punctuation marks, spaces, and separate word by word. This process uses the NLTK library in

Python. The code in this process is shown in Figure 5.

Inttied .ipynb

ES

B » m Cc » Cde v

Python 3 (ipykemel) O &

import string
import re #

from nltk.tok

o
mport word_tokenize

while True:
#name = inp,

try:
fread = open(fname)
break

except:
print

sentence

“*, lowercase_sentence)

slate(str.maketrans("","

tring.punctuation))

+1owercase_sentence)

Figure 5. Tokenization

Mode:Edit ® Ln26,Col26 Untitledlipynb

The next process is to remove the stopword. Stopwords are basic words that do not
provide important information. The stopword used is imported from the NLTK library. From the
tweets that were generated earlier, if any of the words in the tweet are entered into the
stopword, those words will be removed. The stopword code used is shown in Figure 6.

3 + X O O » m c » Code v

from nltk.corpus import stopwords

print(tokens_without_stopword)

Figure 6. Stopwords Code

Python 3 (ipykemel) O &

The last process is to change words into basic words or often called stemming. Stemming
will be done by referring to the basic data dictionary that has been provided. The stemming
process in Indonesian is done by removing affixes and prefixes in words. The library used is

Sastrawi. The code for stemming is shown in Figure 7.
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Python 3 (ipykemel) © &

Figure 7. Stemming Code

After all these processes are carried out, there are 9724 words that can be processed for
analysis using the Weka application. Examples of words obtained can be seen in Figure 8.

BRIN
pengembang
lanjut
proses
integrasi
Eijkman
lembaga
Kepala
pengembangan
Biologi
Molekuler
berhenti
lembaga
lebur
perjalanan
sulit
akhirnya
hadir
harapan
baru

kita
melawan
pandemi

Figure 8. Words

The classification process is carried out using the Naive Bayes algorithm and with the help
of the Weka application. Before classification, training data is prepared in the form of words
that are included in positive, negative and neutral sentiments. Positive and negative words are
obtained from the research results in the form of positive sentiment words and negative
sentiment words. If it is not included in both, it is categorized as neutral. Examples of words
with positive and negative sentiments are shown in Figure 9.
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Table 3. Top words that are associated with the small list of positive words.

# | Hebrew | English Score # | Hebrew English Score
INE for me 17249 2% | o~ i 7126
EI I me 25924 27 afew 6862
ENEENEED 37334 % that will be 6529
N E this 35197 29 already 639
5 was 27990 30 ‘more 6330
S more 19957 31 this 6135
7| but 19054 2 like 5860
8 all 18378 3 Tuck 5786
ERES with 18332 E] ‘which 5751
RE] on 18030 35 alile 5714
NS mine 17289 36 to him 5598
ERES then 12596 37 that this 5593
ENIE only 14159 ERES one 5437
ERE what 12978 39 [ for you 5378
15 [ wa he 11435 0 | = everything 5315
HE because 11392 ar something 5178
N ES the most 10470 ) now 5240
18 [ Tike this 10119 3 very 5199
ENIE there is 8747 people 5153
20 | o day 8550 want 5160
me 8039 that he 117
alot 7955 indeed 2978
o exist 7927 him 1937
‘will be TN there 2904
‘today 7363 B and this 1830

Figure 9. Positive and Negative Words

Then from the 9724 words that have been obtained from pre-processing, they are
compared with the training data so that the results will be how many words are included in
positive, negative or neutral sentiments. Of the 9724 words, after being compared with the
training data, they are then classified into three sentiment classes and converted into an arff
file to be entered into the Weka application as shown in Figure 10.

@relation datatwitter
@attribute data{positif,negatif,netral}

@data
positif
positif
positif
negatif
positif
netral
netral
positif
netral
positif
positif
positif
positif
negatif
positif
netral
netral
positif
netral
positif
positif
positif
positif
negatif
positif
netral
netral
positif
netral
positif
positif
positif

Figure 10. Weka Data

After the data is entered into the Weka application, the results from the application are
in the form of data visualization as shown in Figure 11. There are 5910 positive words, 897
negative words and 2917 neutral words.
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( Openfile J( Open URL. J ( Open DB J( Generate. J( Undo Edit J( save.

Choose |None (L Aeely |

Current relation Selected attribute

o Atributes: 1 Name: data Type: Nominal
Instances: 9724 Sum of weights: 9724 Missing: 0 (0%) Distinct 3 Unique: 0 (0%)
No. Lavel Count Weight
1 positt 5910 59100
2 negatit 7

ot o 8570
( ] J None ( et J Patem 3 netal 2017 29170

Class:data tom) o) visusize |

L] e
Figure 11. Data Visualization

For data analysis, it can be seen in Figure 12. From the results, it can be seen that the value
of Correctly Classified Instances or data that is classified correctly is 60.77% and Incorrectly
Classified Instances or data that is not classified correctly is 39.22%.

=== Summary ===

Correctly Classified Instances 5910 60.7775 %
Incorrectly Classified Instances 3814 39.2225 %
Kappa statistic 0

Mean absolute error 0.3548

Root mean squared error 0.42
Relative absolute error 100 %
Root relative squared error 100 H
Total Number of Instances 9724

8]

Figure 12. Data Analysis

CONCLUSION
The conclusions obtained from this research are:

1. Classification has been successfully carried out using the Naive Bayes Classifier
algorithm and the help of the Weka application.

2. From 14,710 tweet data obtained 9724 word data after preprocessing. Of the 9724
words, there are 5910 words with a tendency of positive sentiment, 897 words of
negative sentiment and 2917 words of neutral sentiment. So it can be concluded that
for tweets with the topic of “red and white vaccines”, the public's tendency to discuss
this issue is a positive sentiment.

3. The value of Correctly Classified Instances or data that is classified correctly is 60.77%
and Incorrectly Classified Instances or data that is not classified correctly is 39.22%.
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