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Coronavirus disease (Covid-19) is an infectious virus caused by SARS-CoV-
2 virus, which has caused a global pandemic. The global pandemic is
declared by the World Health Organization (WHO) on March 11th, 2020.
Until late of April 2022, Covid-19 has caused the death of the total of more
than 6 million people, and in Indonesia it has caused more than 150 thousand
of death. The pandemic does not only impact health area, but also economy,
politics, cultures, etc. In order to end the pandemic, WHO has set out
standard policies to be implemented, including by Indonesian government.
Besides, each local goverment in Indonesia has also their own policies and
regulations, including the government of Bali Province, for example the
Community Activities Restrictions Enforcement or CARE (Indonesian:
Pemberlakuan Pembatasan Kegiatan Masyarakat, commonly referred to as

the PPKM), improvement in health care facilities and services, and isolation
policy for the people whom are infected by SARS-CoV-2 virus. To prevent
the increase in death, Bali Province's COVID-19 Handling Task Force along
with the district and city governments have prepared a centralized isolation
policy and facilities for those whom are found to be Covid-19 positive
without having any symptoms and for those with mild symtomps. This
research has been conducted in order to get the public sentiment about this
centralized isolation policy in Bali Province by using Tweet data from
Twitter social media, based on Naive Bayes classification. From the
experiments, the results of data Tweet classifications have accuracy more
than 90%, which have shown that the public opinion is neutral. The results
also mean that there is no contradition found in the application of centralized
isolation policy in the province of Bali-Indonesia.
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1. INTRODUCTION

The disease known as Covid-19, which is caused by a viral infection that attacks the respiratory
system called Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) [1], has caused a world
pandemic since it was officially announced by the World Health Organization (WHO). According to WHO,
in early 2020 and until now, the Covid-19 pandemic is still not under control. Various handling measures
have been set by WHO as a world health institution which were then implemented by all countries in the
world, including the Indonesian government, coupled with various local policies with the same goal, namely
to block the spread of the virus, but it seems the world is still struggling to end the pandemic.

SARS-CoV-2 is a type of virus that is very easy to mutate and continue to produce new virus variants,
such as several well-known ones, namely: Alpha, Beta, Gamma, Delta, Epsilon, Zeta, Eta, Theta, lota, Kappa
and Omicron variants. Each variant infects with almost the same general symptoms, for example those
identified by WHO are fever, cough, feeling tired, and loss of the sense of taste and smell [2].
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SARS-CoV-2 can attack anyone regardless of race, age or gender and others. The level of danger
caused by this viral infection depends on the immune of the infected body, age and conditions with pre-
existing medical diseases (comorbidities) also greatly determine the recovery rate of infected people. SARS-
CoV-2 infection can cause mild, moderate or severe symptoms [3]. For moderate and severe symptoms, it
can even cause lung infections, up to death. The impact of the Covid-19 pandemic is not only in the health
sector, but also in the economic, political, cultural, and other fields. In the context of handling the Covid-19
pandemic, world health institutions, in this case WHO, have a very important role, for example providing
accurate information, advocating for health services, including setting health standards and guidelines for all
countries in the world, including Indonesia. In addition, each country and regional leaders also have their
own policies. The Bali Provincial Government itself has implemented various efforts to deal with the Covid-
19 pandemic, including implementing restrictions on community activities (PPKM), improving health
facilities and services, as well as isolation policies for Covid-19 survivors. In addition to self-isolation, a
centralized isolation policy is also implemented in places that have been determined by the government,
especially for Covid-19 survivors without symptoms (OTG) and mild symptoms (GR).

However, behind the centralized isolation policy implemented by the government, there is controversy
in the community from parties who have opposing opinions regarding the centralized isolation policy.
Therefore, to obtain information regarding how public sentiment towards the isolation policy is centralized in
the province of Bali, which will later be able to assist policy makers in taking appropriate steps to avoid the
debate caused by the controversy over the policy, in this study we propose a method sentiment analysis on
social media, especially Twitter with the Tex Mining approach.

Text mining is a process for extracting information from a very large collection of text. Text mining
not only explores but also identifies interesting patterns and relationships in the text data [4]. Text mining
itself is a multi-disciplinary field, which is a combination of data mining, natural language processing,
machine learning, and information retrieval. Meanwhile, sentiment analysis, also known as opinion mining,
is an inseparable part of natural language processing itself [5]. Sentiment analysis is very necessary to know.
The main reason is that the results will be very helpful in decision making, whether carried out by
individuals, institutions, companies, or other organizations [6]. Until now, many studies on sentiment
analysis have been carried out, including publications [7, 8, 9, 10].

According to survey results from [11], the Naive Bayes algorithm is the simplest and most commonly
used classification algorithm in sentiment analysis research. Naive Bayes begins with the Bayes theorem,
which is a logic-based approach that gets the probability of a hypothesis based on the latest evidence [12].
There are several studies that report classification results with Naive Bayes which provide an accuracy rate of
more than 70%, as in [13, 14, 15]. Accordingly, in this study, sentiment analysis will be processed using the
Naive Bayes algorithm.

2. RESEARCH METHOD

In accordance with the flowchart presented in Figure 1, it can be seen that, in this study, to conduct
sentiment analysis, the first stage to be carried out is web scrapping, which is to collect text related to the
centralized isolation policy in handling Covid-19 implemented by the government of Bali Province. After all
the data has been collected, the next step is to carry out the pre-processing stage, including labeling, so that
the data is ready for further processing. The next step is to prepare training data and testing data to be
included in the classification stage using the Naive Bayes method. After the classification stage is completed,
it will be continued with the evaluation stage. From this evaluation stage, the results will be seen and
analyzed, which will then become the output of this research.

Start Web Scraping Pre-processing , Pre-processing /
Dacnlt

\ 4

Training Data, Testing Data NalV? Bayes Stop
Classification

Figure 1. Research Flow

In general, it can be explained that there are 3 main stages in this research that raises the topic of
Sentiment Analysis, namely: 1) Web Scrapping, 2) Pre Processing, with data labeling previously done, and 3)
Classification using Naive Bayes. Each of these stages can be explained as follows :
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Web Scraping

Web scraping or web harvesting, also known as web data extraction, is an activity to extract data from
web pages. The web scraping process in this study uses the SNScrapper library. This library is a scrapper tool
used for social networking services (SNS). The data that can be extracted are in the form of: user profile data,
hashtags, and also relevant posts according to search keys.

Labeling

After the data source is obtained, the next step is labeling. From this stage, each tweet data will have
its own sentiment label. However, before the labeling process, the data must be prepared in advance by doing
text cleaning, tokenization, stopwords removal, case folding and data labeling. For labeling purposes, we use
a Python library called Sastrawi, which is a library that can be used to determine the basic words of an
affixed word (both prefixes, suffixes, infixes and confixes) in Indonesian. The use of this library is very
important because the tweet data used in this study are Indonesian-language tweets.

The first stage in labeling is text cleaning which aims to remove punctuation marks, such as: ! " # § %
&'()*+,-./:;<=>2@][\]"_"{]|} ~, including clearing text of excess spaces. Next is the
tokenization stage. At this stage, a sentence is divided into tokens or words. For example, the sentence
"Isolasi terpusat di provinsi Bali" will be divided into 5 tokens, namely: “Isolasi”, “terpusat’, “di”,
“provinsi”, “Bali”. We perform tokenization on all tweet data obtained.

The next stage is Stopwords Removal, at this stage the Sastrawi library is used to remove words that
are included in stopwords, for example: "yvang”, "at", "ke", "para", and so on. The last step before labeling
the data is to do case folding, which is changing the capital letters to lowercase letters. This step is carried out
to facilitate the process at the next stage.

In this study, we use the polarity score to perform data labeling, which is based on the number of
words that contain negative, positive or neutral meanings. With the polarity score, we determine that if the
score is greater than or equal to 0.05, then the sentiment label is "Positive", if it is less than or equal to -0.05,
then the sentiment label is "Negative" and outside of these two criteria will be labeled "Neutral".

Preprocessing

Before entering the classification stage, after each sample data has a label, the first thing to do is to
calculate the number of sentiments for each label. Then proceed with term-weighting, namely the weighting
of terms/texts/words. The method we use in this research is Term Frequency-Inverse Document Frequency
(TF-IDF), where this method will provide information on how relevant a term in a document is. The
calculation of TF-IDF is done by the formula in equation (1).

TFIDF = TF X IDF (1)
Where, Term Frequency and Inverse Document Frequency are respectively described as follows:
a) Term Frequency
Term Frequency (TF) is a measurement of a word's frequency within a manuscript (d). The frequency

(TF) of a word in a text is expressed as a percentage of all the words in the text [16]. In Term
Frequency, the frequency of a term in a document will be calculated using formula (2).

_ __fa(®d
TR, = maxfa () @)
jed

b) Inverse Document Frequency
Inverse Document Frequency (IDF) is a measurement of the importance of a word. The IDF value
serves to reduce the weight of a term, if the frequency of occurrence is too high in the entire document
set [16]. IDF is calculated using formula (3).

. - N
IDE(t,D) = log;rrrs )

N is the total number of documents, and N=|D|. From this formula, it is possible that if a term does not
appear in the entire document, this condition will result in division by zero, where the result is undefined. To
avoid this, the denominator can be added with 1, thus |{d€D:t€d} |=df(t), then the formula is as in formula
(4) below:

,\1

IDF(t,D) = log (df(.r')ﬂ) N
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Classification with NaiveBayes
Naive Bayes is a simple but high-accuracy method used to classify data based on Bayes' Theorem.
The Naive Bayes algorithm itself can be described as follows:

(Cr Ip(x|Cx)
Colx) = PAek/PXICk)
p(Cylx) = LG ©

Formula (5) which can then be written as follows:

prior xlikelihood

(6)

posterior = eveidence

3. RESULTS AND ANALYSIS
In this study, the extracted data and will be used as a source for conducting Sentiment Analysis are

user posts on Twitter social media (tweet data) related to the centralized isolation policy in the province of

Bali. One example of the tweet data in question is as shown in Figure 2.
« Tweet

Polsek Blahbatuh
@blahbatuh_p
Polsek Blahbatuh menerjunkan personel piket fungsi

dalam rangka memantau pelaksanaan Isolasi Terpusat

(Isoter) Provinsi Bali di Premana Desa Swan Keramas
o Rk

instagram.com
Polsek Blahbatuh (@polsekblahbatuh.resgianyar) - Instagram
photo

3:54 nachm. - 21. Juli 2022 - Instagram

Figure 2. An example of a tweet uploaded on Twitter related to the centralized isolation policy in Bali
Province area.

From the results of web scrapping using the SNScrape library, we got a total of 248 tweets related to
the centralized isolation policy in Bali Province. The first tweet was published on March 27, 2020 and the
last tweet was published on July 21, 2022.

= tweets.csv
,Date,User, Tweet
2 0,2022-07-21 07:54:44+00:00,blahbatuh_p,Polsek Blahbatuh menerjunkan personel piket fungsi dalam rangka memantau
1,2022-02-27 12:43:16+00:00, setkabgoid, "Kasus konfirmasi harian COVID-19 di lvar Jawa-Bali masih menunjukkan tre
4 2,2022-02-11 09:54:20+00:00,PDI_Perjuangan,yang nantinya akan disiapkan sebagai tempat isolasi terpusat (Isoter)
5 3,2022-02-09 12:45:00+00:00,CNNIDdaily, "Berbeda dengan kebijakan pusat, Gubernur Bali tidak mengizinkan warga Ba
4,2022-02-09 08:25:46+00:00,KabariGolkar, "RT @golkar_id: Mulai dari progres vaksinasi, persiapan fasilitas isola
7 5,2022-02-09 04:45:56+00:00,golkar_id,"Mulai dari progres vaksinasi, persiapan fasilitas isolasi terpusat, level
6,2022-02-08 09:44:48+00:00, firdamalya, "@flyingwithdian Isolasi terpusat di mana tempatnya? Kasus di Bali lagi n
7,2022-02-08 09:39:34+00:00,kumparan,Warga Bali yang terpapar omicron wajib menjalani isolasi terpusat. #publish
1 8,2022-02-08 04:16:24+00:00,May_Nadeak,Bali Kembali Memberlakukan Isolasi Terpusat Pasien Covid-19 Disiplin Prot
11 9,2022-02-07 16:05:35+00:00, republikaonline,Hingga Senin (7/2/2022) ini terdapat 16 tempat isolasi terpusat yang
12 16,2022-02-07 09:40:05+00:00, pikiran_rakyat, "Kurangi Risiko Penyebaran Covid-19, Pasien Isolasi Mandiri di Bali
13 11,2022-62-07 09:32:14+00:00,BantengKalap, "Untuk isolasi terpusat (isoter) di luar Jawa-Bali tersedia kapasitas
14 12,2022-02-07 08:49:01+00:00,voidotid,Pemerintah Provinsi Bali dan pemkab/pemkot bersama Kodam IX/Udayana-Polda
1 13,2022-062-07 00:19:15+00:00, SonoraFM92, "Lonjakan kasus Covid-19 di luar Jawa-Bali diprediksi terjadi dalam 3-4
1 14,2022-02-07 00:10:00+00:00, hariankompas, "Lonjakan kasus Covid-19 di luar Jawa-Bali diprediksi terjadi dalam 3-
17 15,2022-02-04 06:55:39+00:00,updatebalii, "https://t.co/YkAndoRjXB, Buleleng - Tim Satgas Penanganan Covid-19 Kab!
18 16,2022-02-04 02:26:03+00:00, Indonesialbi,Polda Banten Ikuti Rapat Koordinasi Terkait Isolasi Terpusat Jawa-Bali
1 17,2022-62-63 15:21:21+00:00, FunderRei,Polda Banten Ikuti Rapat Koordinasi Terkait Isolasi Terpusat Jawa-Bali -
2 18,2022-01-31 11:28:37+00:00,mediaindonesia, "KABUPATEN Buleleng, Bali saat ini menyiapkan lokasi isolasi terpusa
21 19,2022-01-27 14:58:43+00:00,mediaindonesia, "SATUAN Tugas (Satgas) Penanganan Covid-19 Kabupaten Buleleng, Bali
20,2022-01-25 13:30:00+00:00,CNNIDdaily, "Puluhan siswa SMP Negeri 2 Kuta, Badung, Bali menjalani tes swab PCR. S
23 21,2022-01-24 08:20:13+00:00, kumparan,Satgas COVID-19 Bali kembali mengaktifkan tempat isolasi terpusat (isoter)
2 22,2022-01-23 08:14:22+00:00,Ndukla2,"Strategi Kemenkes Kendalikan Omicron dantaranya dengan menggencarkan testi

Figure 3. Results of webscrapping with the SNScrape library

Meanwhile, the results of the labeling data on all tweet data used in this study are as shown in Figure
4, with 237 neutral sentiments, 8 positive sentiments and 3 negative sentiments. From these results, it can be
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seen that the sentiment is mostly neutral, which indirectly indicates that the centralized isolation policy in the
province of Bali has not received a positive or negative response from the community. This possibility can be
confirmed from the name of the user who posted the tweet with neutral sentiment, which is a user from the
mass media as well as from official government institutions and institutions. This also indicates that the
public, especially in the province of Bali, have not shown any rejection or significant controversy with this
policy on Twitter.

Unnamed: 0.1 Unnamed: 0 ... Compound Sentiment
0 0 0 0.8 Neutral
1 1 1 0.0 Neutral
2 2 2 0.0 Neutral
3 3 3 0.0 Neutral
4 4 4 0.0 Neutral

[5 rows x 14 columns]

Neutral 237
Positive 8
Negative 3

Figure 4. Results of labeling data.

In this study, the Naive Bayes algorithm is implemented with the Multinomial Naive Bayes library,
where previously the data was divided into two groups, namely data for training as much as 80% of the total
amount, and the rest is data for testing as much as 20% of the total data. The results of the implementation of
the Naive Bayes method shown in the confusion matrix are as shown in Figure 5. While the results of the
accuracy score are shown in the Precision and Recall matrix with a value of 94%.

Confusion Matrix
[l e 1 8ol
[ 8 47 0]
[ 8 2 oll]

Precision and Recall Matrix

precision recall fl-score support
Negative 0.00 0.00 0.00 1
Neutral 0.94 1.00 0.97 47
Positive 0.00 0.00 0.00 2
accuracy 0.94 50
macro avg 0.31 0.33 0.32 50
weighted avg 0.88 0.94 0.91 50
Accuracy score: 0.94

Figure 5. Confusion and Precision & Recall matrix classification results using the Naive Bayes method

Due to the limited number of samples with positive and negative labels, researchers conducted
training and testing with the same percentage of data, namely 50% data for training and 50% data for testing.
The results are as shown in Figure 6 below:

Confusion Matrix
[[ o 1 o]
[ o 119 o]
[ o 4 el]
Precision and Recall Matrix
precision recall fl-score support
Negative 0.00 0.00 0.00 1
Neutral 0.96 1.00 0.98 119
Positive 0.00 0.00 8.00 4
accuracy 0.96 124
macro avg 8.32 8.33 8.33 124
weighted avg 0.92 0.96 0.94 124

Figure 6. Confusion and Precision & Recall matrix with the percentage of training data and testing data are
50% each.
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It can be seen in Figure 6, with experiments using 50% of training and testing data, the accuracy score

shown in the Precision & Recall matrix is 96%. A very high accuracy score and almost reaching 100%
indicates that the resulting model will provide excellent results for any given input.

4.

CONCLUSION
From the results of research that has been done, it can be concluded several things as follows:

1. Social media such as Twitter can be used to detect or read public sentiment against government

policies through tweets posted by users.

2. From a total of 248 tweets obtained through data scrapping, the Bali provincial government's policy

regarding centralized isolation for Covid-19 survivors was responded to neutrally by the public,
including the media and institutions/agencies in the province of Bali.

3. With the NaiveBayes classification method, a high accuracy rate of more than 90% was obtained in

two experiments with a ratio of training data and testing data of 80:20, and 50:50.

4. From the tweet data obtained and used as a source of training and testing the classification model, the

number of positive and negative sentiments is very small. This also greatly affects the diversification
of the data and the resulting classification model. Ideally, to find the best model, inputs with the same
sentiment percentage are obtained for all sentiment labels used.
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