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ABSTRACT 
The province of Bali, which relies heavily on the tourism sector, is certainly affected by the Covid-19 pandemic. The 
various policies taken by the Bali Provincial Government in order to break the chain of the spread of Covid-19 always 
experience pros and cons in the community. The data from the analysis of public opinion on social media can be used 
as feedback to the government. The results of the analysis of social media data can be used as consideration for 
formulating more targeted policies. Analyzing public opinion on social media is not an easy thing. The challenges of 
processing opinion data from social media include the large amount of data that requires high costs such as time and 
effort if you have to analyze it manually one by one. The problem is complicated by dirty opinion data because it does 
not use standard language. In this study, a web-based system was developed to analyze Bali tourism sentiment using 
the Naïve Bayes method. The web-based system was developed with the Django web framework with a waterfall 
software development model. Based on performance testing, the Naive Bayes method can perform sentiment 
classification very well, which is indicated by an accuracy value of 81,70% and an f-measure value of 82,02%. From 
the results of sentiment analysis related to the topic of Bali tourism during the COVID-19 pandemic, the classification 
results obtained 65.67% of tweet data with positive sentiment and 34.33% of tweet data with negative sentiment from 
a total of 2377 tweet data collected in the period March 1, 2020 to March 1 2021. 
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1. INTRODUCTION 

The World Health Organization (WHO) designated 
Covid-19 as a global pandemic in March 2020. The 
rapid spread of the virus through physical contact forced 
all countries to implement social distancing and physical 
distancing to reduce interactions. The Covid-19 
pandemic certainly has an impact on various sectors and 
communities in Indonesia. The province of Bali, which 
relies heavily on the tourism sector, is certainly affected. 
Bali experienced a drastic decline in the level of tourist 
arrivals and various businesses in the tourism sector 
went bankrupt. Various policies taken by the Bali 
Provincial Government in order to break the chain of the 
spread of Covid-19 often experience pros and cons in 
the community. 

Social media is one of the media used by the public 
to express their thoughts, opinions, opinions, and 
complaints about various things in this pandemic 
situation. The data from the analysis of public opinion 

on social media can be used as feedback to the 
government. The results of this data analysis can be 
taken into consideration to formulate more targeted 
policies [1]. Analyzing public opinion on social media is 
not easy. Challenges in processing opinion data on 
social media include large amounts of data so that it 
requires high costs such as time and effort if analyzing it 
manually one by one [2], [3]. Moreover, coupled with 
the large amount of data and dirty opinion data because 
it does not use standard language [1]. 

Using a technique known as sentiment analysis, a 
data set can be mined for information about people's 
attitudes toward a certain issue (such as businesses or 
products)  [4]–[6]. Several machine learning algorithm 
are often used for this sentiment analysis problem, 
including Support Vector Machine (SVM), Decision 
Tree, Maximum Entropy Classification, and Naïve 
Bayes (NB) [7], [8]. In various cases of sentiment 
analysis, the nave Bayes method is the method most 
often used. Naive Bayes is a simple method that was 
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developed based on Bayes' rules by looking at the 
existing conditions and the opportunities for each 
condition [9]. 

Research related to sentiment analysis was carried 
out by Sunardi, et al., (2018) who applied the Naïve 
Bayes Classifier method for sentiment analysis of 
lecturers' open questionnaires [4]. The apse Probability 
and the Bayesian theorem are used in the Bayes 
classifier method. Students' responses to a questionnaire 
satisfaction form are analyzed using this method to 
obtain the desired automatic classification. The findings 
of this study are utilized to classify student 
questionnaire data so that the data may be easily 
interpreted.. This method classification has a 75% 
precision, 75% recall and 80% accuracy. Research 
related to the analysis of public sentiment during the 
Covid-19 pandemic was also carried out by Samsir, et 
al., (2021). This study analyzes sentiment on Twitter 
social media related to public opinion about online 
learning during the pandemic using the Naïve Bayes 
algorithm. The findings show that online learning has 
30% positive sentiment, 69% negative sentiment, and 
1% neutral in that period. The high negative sentiment 
is generated due to public dissatisfaction with online 
learning. Several tweets expressed disappointment with 
the words 'stressed' and 'lazy' as words that have a high 
frequency in conversation [10]. 

Based on several related studies that have been done 
before, the method used in this study is the Naïve Bayes 
method. The sentiment analysis system was developed 
in the form of a web-based system using the Django 
framework. The web-based system is expected to 
facilitate system use, flexibility, maintenance, and 
system updates in the future. Full-stack framework for 
Python web applications, Django is a full-stack 
framework. Additionally, Django is an advanced python 
framework that can be used to swiftly build applications 
with a clean and pragmatic architecture. In terms of 
application development, Django can make it easier, 
faster, and less code-intensive [11]. 

2. METHOD 

The processes that occur in the system when 
carrying out the sentiment analysis process for Bali 
tourism during the Covid-19 pandemic using the Naïve 
Bayes method and Query Expansion Ranking can be 
described in a flow chart as shown in Figure 1.  

Figure 1 illustrates the processes that must be taken 
in order to accurately determine sentiment on social 
media platforms. The performance of the Naive Bayes 
algorithm in classifying sentiments is evaluated using a 
confusion matrix. There are two indicators that are used 
as a reference for evaluating the quality of method 
performance in the confusion matrix, namely accuracy 
and F-measure. Furthermore, the Naive Bayes method 

will be validated using K-Fold Cross Validation to 
provide an overview of the variation in the results of the 
Nave Bayes method to avoid overfitting. 

 

Figure 1 Flow Chart of Bali Tourism Sentiment 
Analysis Using the Naïve Bayes Method 

 

3. RESULTS AND DISCUSSION 

The source of sentiment data in this study is Twitter. 
The developed system retrieves tweet data on Twitter 
social media based on the specified keyword input. 
Sentiment data extraction from Twitter in this study 
used a web scraping technique. The Twint library in the 
Python programming language is used for this scraping. 
Twint uses the Twitter search facility to scrape data 
based on keywords, hashtags, or specific user names. 
The web-based system was developed using the djanggo 
web framework.  

After the data has been collected, the data labeling 
process is carried out. The labeling process is carried 
out to determine whether the tweet is included in the 
positive class which contains praise, suggestions, input, 
and a reflection of positive emotions such as satisfied, 
happy, and happy. While the negative class contains 
complaints, satire sentences, criticisms, and reflections 
of negative emotions such as anger, upset, and 
disappointment. In this study, the keywords 'tourism in 
Bali', 'covid19 Bali', 'tourism covid19', 'government of 
Bali' and #bali return are used with the tweet data taken 
from August 1, 2021 to September 1, 2021. From the 
crawling process the data is obtained. 1133 Data, which 
after labeling is divided into 692 positive tweets and 
441negative tweets. 

Before the classification process is carried out using 
the Naïve Bayes method, sentiment data must go 
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through the text preprocessing stage. This stage is the 
stage where the data is prepared so that it becomes data 
that is ready to be analyzed [12]. Tokenization is the 
first step in preparing data. Splitting a sentence into its 
component pieces or words is known as tokenization. 
Case folding will be the following step for each 
tokenization result. The token's characters will be 
lowercased as a result of the case folding operation. 

 
There are several processes carried out in 

preprocessing sentiment data sourced from Twitter. 
Each social media has its own data characteristics, so it 
is necessary to carry out specific preprocessing 
techniques. The first stage is the process of removing 
the user's identity starting with the @ sign on twitter. 
 

 
In addition to user identity, in this developed system 

the use of emoji characters in tweet data is also 
eliminated. 

 
 

The next process is stemming or the process of 
changing the form of the word into its basic form (root 
word). In this system, the literary stemming method is 
used for Indonesian. After the stemming process is 
carried out, it is followed by a stopword removal 
process or removing words that do not affect the 
meaning of the sentence. 

 
Weighing each word and each term in a text is an 

important part of pre-processing. The TF-IDF (Term 
Frenquency-Inverse Document Frequency) approach 
will be used to assign a weight to each word. To put it 
another way, it's an approach to term weighting based 
on term frequency (TF) and document frequency (IDF) 
(IDF). 

Figure 2 and 3 shows the training data management 
page and data visualization page of the developed web-
based system. 

 
Figure 2 Training Data Management Page 

 

 
Figure 3 Data Visualization 

The Nave Bayes method was developed using the 
Python programming language. The library or package 
used in this study is the Scikit-Learn (sklearn) library. 
 

 
Testing and evaluating the performance of the Naïve 

Bayes method is carried out with 5-Fold Cross 
Validation and then calculates the value of the 
confusion matrix. The dataset used for this testing 
process is 500 data consisting of 250 positive sentiments 
and 250 negative sentiments. Table 1 shows the results 
of the method performance testing carried out. It can be 
seen in Table 1, the nave Bayes method produces an 
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average accuracy value of 81.70% and the F-Measure of 
82.02%. This value is strongly influenced by the quality 
of the data used. In this testing process, there were a lot 
of comments that used abbreviations, non-standard 
words, and also the use of emojis. 

Table 1. Naive Bayes Performance Evaluation Results 

!"#$% &''()*'+%,-.% !/01*2()1%,-.%

3% 45677% 43689%

7% 4:6;8% 43673%

5% 9965<% 4:6:8%

<% 4<647% 47685%

=% 47639% 4<6=3%

&>1)*?1% 4369:% 476:7%
 

The next stage is the implementation process on the 
original data using twitter data from March 1, 2020 to 
March 1, 2021, as 1 year of the Covid-19 pandemic 
hitting Indonesia and Bali in particular. From the results 
of sentiment analysis, positive sentiment results were 
obtained as much as 65.67% and negative sentiment as 
much as 34.33% of the total 2377 tweet data collected. 
From the classification data above, it can be seen that 
most of the comments are positive comments such as 
related to the vaccination program in Bali and support 
for health workers. The negative comments that often 
appear are related to the scarcity of masks, the closure 
of various tourist attractions and hotels in Bali, and the 
loss of jobs. The five words that most often appear in 
twitter users' sentiments related to Bali tourism are 
vaccines, restrictions, masks, government, close. 

4. CONCLUSION 

In this study, a web-based system has been 
successfully developed to analyze sentiment related to 
Bali tourism during the Covid-19 pandemic. The system 
was developed using the Django web framework and 
using Naïve Bayes for the classification process. The 
accuracy of the Naïve Bayes method in conducting the 
classification process is 81.70% with an F-Measure 
value of 82.02%. From the results of sentiment analysis 
related to the topic of Bali tourism during the COVID-
19 pandemic, the classification results obtained 65.67% 
of tweet data with positive sentiment and 34.33% of 
tweet data with negative sentiment from a total of 2377 
tweet data collected in the period March 1, 2020 to 
March 1 2021. Future research can focus on the problem 
of handling abbreviations or typos in comment data and 
also analysis of sentiment in English considering that 
Bali is the center of world attention, not only Indonesia. 
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