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Abstract

In the current era, a shift in consumer behavior is evident in the use of online platforms for booking
tickets, involving various services such as flights, hotels, trains, buses, and entertainment.
PegiPegi.com, as a rapidly growing online travel agent in Indonesia, demonstrates success by
understanding the value of technology and maintaining strong partnerships. This phenomenon also
impacts sentiment analysis, where users of this platform often provide reviews. This research aims to
apply the Naive Bayes classification method in sentiment analysis of PegiPegi.com reviews, focusing
on understanding customer satisfaction and service improvement. By combining these approaches,
the study contributes to a deeper understanding of user responses to OTA services and presents the
evaluation results of the Multinomial Naive Bayes classification model with an accuracy rate of
89.5%. The high precision in the Negative class indicates the model's ability to identify negative
reviews. However, there are challenges in classifying the Neutral class, suggesting potential for
further improvement. Nevertheless, the F1-score of 0.522 reflects a good balance between overall
precision and recall.
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1 Introduction

In this era, we are witnessing a major shift in people's behavior towards the convenience of
ordering tickets online through various booking platforms. This phenomenon is not limited to flight
tickets, but also involves reservations for other services such as hotels, trains, buses and
entertainment.[1]. This shift in consumer behavior shows an increasing preference for convenience
and efficiency in the ordering process, which is replacing more traditional conventional methods. The
main attraction of using online platforms is better accessibility and ease of navigation, allowing users
to plan travel and entertainment activities more practically. One clear example of an online platform
that meets these needs is PegiPegi.com. The company known as PT. Go Online Destination, or more
familiarly known as Pegipegi, is an online travel agent (OTA) that is experiencing rapid development
in Indonesia[2]. PegiPegi.com is an application and website that provides booking services for various
types of travel and entertainment. Through this platform, users can easily search, compare and book
tickets for hotels, flights, trains, buses and various entertainment activities.

Pegipegi takes effective and innovative strategic steps to ensure customer comfort and
satisfaction on their journey. They understand the value of the latest technology in the online travel
industry and continually update their platform to be responsive and easy to access from a variety of
devices, making them the top choice for customers. Strong partnerships with various parties such as
hotels, airlines and railway companies provide customers with a variety of travel options. An
attractive rewards program, 24/7 customer service, and quality content through inspirational articles
and hotel reviews add value and strengthen Pegipegi's reputation in the industry. With a commitment
to innovation, customer comfort and service quality, Pegipegi has succeeded in creating a strong
position as one of the leaders in the online travel industry[3].

Apart from providing comfort and convenience in the ordering process, the phenomenon of
increasing use of online ordering sites such as PegiPegi.com also has an impact on sentiment analysis.
Sentiment analysis is an automatic process that involves extracting, processing and understanding data

http.//sistemasi.ftik.unisi.ac.id

1044


https://www.bing.com/ck/a?!&&p=eab65c49c606b40eJmltdHM9MTcwNTQ0OTYwMCZpZ3VpZD0zMGRhYTkwZi04YzNhLTZhNjEtMWYyZC1iZDA2OGQ3ZjZiYmMmaW5zaWQ9NTc4OQ&ptn=3&ver=2&hsh=3&fclid=30daa90f-8c3a-6a61-1f2d-bd068d7f6bbc&u=a1L21hcHM_Jm1lcGk9MTI3fn5Vbmtub3dufkFkZHJlc3NfTGluayZ0eT0xOCZxPVVuaXZlcnNpdGFzJTIwQW1pa29tJTIwUHVyd29rZXJ0byZzcz15cGlkLllONzk5OXg0ODc1OTE1ODg4MzUxMDgzNTU4JnBwb2lzPS03LjQwMDc1MzAyMTI0MDIzNF8xMDkuMjMxMjg1MDk1MjE0ODRfVW5pdmVyc2l0YXMlMjBBbWlrb20lMjBQdXJ3b2tlcnRvX1lONzk5OXg0ODc1OTE1ODg4MzUxMDgzNTU4fiZjcD0tNy40MDA3NTN-MTA5LjIzMTI4NSZ2PTImc1Y9MSZGT1JNPU1QU1JQTA&ntb=1
mailto:20sa1166@mhs.amikompurwokerto.ac.id
mailto:20sa1166@mhs.amikompurwokerto.ac.id

Sistemasi: Jurnal Sistem Informasi ISSN:2302-8149
Volume 13, Nomor 3, 2024: 1044-1053 e-ISSN:2540-9719

in the form of unstructured text. The aim of this process is to automatically identify and retrieve
information related to the sentiment contained in an opinion or opinion sentence[4]. Users of this
platform often provide reviews and testimonials regarding their experiences while using the service.
Sentiment analysis of these reviews can provide valuable insight into customer satisfaction,
deficiencies that need to be addressed, and service advantages that users appreciate. Through
comments and reviews, PegiPegi.com can identify positive or negative sentiment trends which can be
important feedback to improve the quality of its services. Sentiment analysis can also help in
developing marketing strategies and making smarter business decisions based on customer
perceptions and experiences. Thus, public involvement in ordering tickets online not only creates
changes in consumer behavior, but also opens up opportunities to improve and optimize services
based on real-time customer feedback.

In general, research can be explained as a process of collecting and analyzing data that is carried
out systematically and logically in order to achieve specific goals[5]. In this context, research does not
only focus on collecting data alone, but also aims to achieve specific goals such as developing
knowledge, improving certain practices, or providing concrete solutions to identified problems. One
approach that can be used to provide a solution is to apply classification methods, such as Naive
Bayes, in analyzing sentiment from structured text data. This research seeks to overcome the
problems faced by investigating and digging up specific information, understanding certain
phenomena, and testing the proposed hypotheses. The role of Naive Bayes in sentiment analysis is
expected to make a significant contribution in identifying and understanding the sentiment of the
opinion or opinion sentences being analyzed.

The purpose of this research is to investigate or dig up specific information, understand certain
phenomena, or test proposed hypotheses. Apart from that, research also aims to contribute to our
understanding of a particular topic or problem. The significance or benefits of research can include
several aspects. First, research can provide new insights and additional knowledge into a field of
knowledge. Second, research results can be used as a basis for developing policies or best practices in
various fields, such as health, education or technology. Apart from that, research can also contribute
to scientific literature and become a reference for further research. The significance of research can
also be seen in the possible practical application of the findings found, providing solutions to certain
problems, or improving people's quality of life. Thus, research is not only beneficial for the
development of science, but also has a positive impact on society and the surrounding environment. A
brief conclusion from this research includes findings that provide new insights and additional
knowledge to certain areas of knowledge. The Naive Bayes method in text sentiment analysis also
contributes to policy development, scientific literature, and becomes a reference for further research.
The significance of research is also seen in the possible practical application of the findings, which
can provide concrete solutions to certain problems and improve people's quality of life.

2 Literature Review

Sentiment Analysis is a field in text mining research which aims to classify text documents. This
process involves extracting a person's written opinions, emotions, and evaluations regarding a specific
topic. In carrying out its duties, Sentiment Analysis uses natural language processing techniques to
understand and interpret text in more depth. Essentially, this method allows the identification of
positive, negative, or neutral attitudes contained in a text document, helping in understanding human
views and responses to the topic. By leveraging advances in natural Language processing, Sentiment
Analysis becomes a powerful tool in exploring opinions and feelings conveyed through text,
providing valuable insights for decision making and deep understanding of user responses[6].Naive
Bayes is a classification method based on simple probability and applied to classes that are
independent of each other[7]. The literature can discuss the advantages and limitations of this method,
as well as examples of its use in previous studies.

Research conducted by Fauziah Afshoh Journal entitled "Sentiment Analysis with Naive Bayes
on Tokopedia Application Comments" presents the results of research using the Naive Bayes method
to classify Tokopedia application user comments into positive and negative categories. Research steps
include identifying problems through observing comments on Google Playstore, determining
objectives to clarify the research framework, and evaluating the level of accuracy of data
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classification results using the Naive Bayes method on test data. Sentiment analysis results show a
certain percentage of comments are classified as positive and negative. Apart from that, this research
provides benefits in providing information to Tokopedia management so that they can maintain
consistent service to consumers, maintain the level of user trust, and ultimately increase profits in
accordance with the targets set. Thus, this journal contributes to applying the sentiment analysis
method using Naive Bayes to comments from users of the Tokopedia application, which can provide
valuable information for management in improving service quality and user trust.[8].

The second research was conducted by Achmad Ridok with the title "Sentiment Analysis of
Tweets Data on Handling Covid-19 in Indonesia using the Naive Bayes Method and Selection of
Sentiment Words using Lexicon Based". The results of this journal include sentiment analysis of the
policy for Implementing Restrictions on Community Activities (PPKM) in Indonesia using the Naive
Bayes method and selecting sentiment words using the Lexicon Based feature. From the sentiment
analysis process carried out, it was found that sentiment analysis of PPKM policies in Indonesia can
be carried out through various stages or processes, including preprocessing with the Lexicon Based
feature, weighting using raw term frequency, and classification using the Naive Bayes method. The
essence of this journal is the application of sentiment analysis methods to understand the public's
views on policies for handling Covid-19 in Indonesia based on Tweets data. By using the Naive Bayes
method and the Lexicon Based feature, this research provides insight into how sentiment analysis
techniques can be used to understand public sentiment regarding policies for handling Covid-19.
Apart from that, this journal also discusses the use of Twitter as a popular social media platform for
expressing opinions and interacting regarding issues that are currently being discussed. Thus, this
journal contributes to understanding the public's views on policies for handling Covid-19 in Indonesia
through sentiment analysis. Tweets data-based using the Naive Bayes method and Lexicon Based
features[9].

The latest research was conducted by Oktavia Putri Zusrotun. The results of this research are that
sentiment analysis using Twitter data with the keyword "online learning” in Indonesian shows that
50.75% of sentiment is positive, 83.3% of sentiment is negative, and 1% of sentiment is neutral. This
research also develops sentiment analysis to classify tweets made by Twitter users as positive,
negative or neutral using the Naive Bayes method. The essence of this research is to find out the
public's perspective on online learning based on public sentiment via Twitter, to be able to classify the
polarization of positive and negative sentiments regarding online learning, to find out how much
accuracy is obtained from the prediction results of the Naive Bayes algorithm classification regarding
online learning, and to create a model. classification using the Naive Bayes method regarding online
learning. This research also shows that social media, especially Twitter, can be used as a forum for
voicing complaints about education[10].

By referring to the three studies above, the author conducted research with the aim of combining
the concept of Sentiment Analysis using the Naive Bayes method in the context of OTA services,
especially PegiPegi.com. The steps of this research include identifying problems through observing
user comments, setting goals to clarify the research framework, and evaluating the level of accuracy
of data classification results using the Naive Bayes algorithm on test data. This research was
conducted to gain a deeper understanding of user responses to the PegiPegi.com OTA service, as well
as to provide valuable information to management. By applying the Sentiment Analysis method using
Naive Bayes, it is hoped that this research can help maintain consistent service to consumers, increase
the level of user trust, and ultimately achieve increased profits in accordance with the targets set. In
line with the contributions of previous research, this research also aims to expand understanding of
the application of Sentiment Analysis in a broader context, integrating concepts that have been
successfully applied in previous research. Thus, it is hoped that this research can make a positive
contribution in improving service quality and user trust in the OTA platform, PegiPegi.com, as well as
enriching the literature regarding the application of Sentiment Analysis using the Naive Bayes
method. By utilizing advances in natural language processing, Sentiment Analysis has become a tool
which is invaluable in exploring opinions and feelings expressed through text, providing valuable
insights for decision making and deep understanding of user responses[5].
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3 Research methods

Figure 1 illustrates the research stages for conducting sentiment analysis of the OTA
PegiPegi.com service using the Naive Bayes algorithm.

@ Data Selection
A 4

Transformation
(TF-IDF)

A 4
Data Mining
MNaive Bayes

Figure 1. research steps

Pre-Processing

Figure 1 illustrates the process of analyzing text data using the Naive Bayes algorithm. The
process begins with selecting relevant data, including data sources and required variables. After that,
the data goes through a preprocessing stage to clean and prepare it so it is ready for analysis. The next
step is the transformation of the data into a numerical representation using the TF-IDF method, which
is the key to describing the weight of words in the context of the document. The choice of numerical
representation allows the use of the Naive Bayes algorithm, which basically performs data
classification based on the probability of key words in the text. This process helps in identifying
patterns and sentiments contained in the dataset. After the classification results evaluation stage, this
text data analysis provides an in-depth understanding of the dataset and can be the basis for further
decisions or recommendations based on the analysis findings.

3.1. Data Selection

In this initial stage, the author carries out information collection and statistical labeling. Data was
taken from the Shopee application on the Google Play Store using web scraping techniques using the
Python programming language[11].

3.2. Data Pre-Processing

The pre-processing step in sentiment analysis is the initial stage of the sentiment analysis
process. This involves processing unstructured input data into structured data before the main process,
such as classification or sentiment analysis, is carried out. At this stage, several steps will be taken,
including the following:

1. Cleaning: Cleaning is a method for cleaning emoticons and symbols carried out in this
research. Emoticons and symbols in reviews were ignored because this research focused more
on the text contained in the reviews. Ignored characters include "~", ™ ™, " 1" " §" " 0", " A",
TN, A (), e e e e M"comma, Mperiod”, "?". Reviews that initially
contained characters like "please min, repair the delivery service" after being processed
became "please min for the delivery service repair"”.

2. Case Folding: Case folding is a stage that involves converting the text in a file into a standard
form, i.e. lower case. For example, the comment "Please improve the payment feature” would
become "please improve the payment feature™, the uppercase "T" is changed to lowercase "t".

3. Word Normalization (Word Normalizer): Word normalization is a technique used to correct
words in a review in order to produce sentences that comply with correct and accurate
Indonesian grammar. For example, if there is a comment "why did the update process take so
long", after going through the Word Normalization process, it will become "why did the
update process take so long". The change in the word "why" to "why" was done to make it
easier to understand the message.
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4. Stopword Removal: Stopword deletion is the stage of eliminating words based on a list of
conjunctions. Words like “in”, “and”, “the” will be removed.

5. Tokenization: Tokenization is a technique used to break text into words, taking into account
punctuation and spacing boundaries. For example, the sentence "shopee is slow now" was
then changed to "shopee", "now", "slow".

6. Stemming: Stemming is the process of reducing words to their base form or “root” word. For
example, the word "cancel" would be changed to "cancel”. Stemming is used in text

processing and text analysis to help reduce word variation and increase consistency.

By applying these steps, sentiment analysis can be performed more effectively and more accurate
results can be obtained[12].

3.3. Transformation

The transformation or attribute formation stage in text refers to the process of obtaining the
required representation. At this stage, the author carried out feature extraction using the TF-IDF
method. The following is the formula for TF — IDF.

y:W(d,t) = TF(d,t) 1)
In this equation it can be explained that TF (d, t) is the frequency of term t in text d[11].

3.4. Data Mining

In the field of computer science, data mining refers to data mining techniques that aim to discover
hidden patterns in a data set with the aim of generating new knowledge. Specifically, data mining
involves various methods adapted to the intended use of the data, such as estimation, prediction,
classification, clustering, and association[13].

P(X|H)Pu) (2
P(X)

P(H|X) =

Data mining is a data analysis process that has the aim of finding significant and previously
unknown patterns or relationships. By applying the latest methods, data mining plays a role in
uncovering valuable information from data, providing deeper understanding, and producing
conclusions that can provide benefits to the data owner.[14].

4  Results and Discussion

The results of the study indicate a noteworthy performance of the Multinomial Naive Bayes
classification model in analyzing sentiment from PegiPegi.com reviews. The study also addresses the
broader implications for the online travel agency industry, providing a basis for future research and
developments in sentiment analysis methodologies.

4.1. Data Selection

This step is part of the preparation in the data selection process. Information obtained from
interviews will undergo an attribute selection stage before then undergoing a preprocessing
process[15].

4.1.1. Data Scrapping

Web scrapingis a technique used to retrieve large amounts of data from a website and store it in
the form of a local file or database in table format. The web scraping process is included in the data
mining stage category, which involves the integration of various scientific disciplines such as machine
learning, pattern recognition, statistics, databases, and visualization. Data mining aims to uncover
hidden information in data collections or datasets[16].
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google play scraper i

Figure 2. Data scrapping process

Figure 2 utilizes the “google_play_scraper” library to access reviews of the Pegipegi application
in the Google Play Store. Through the “reviews™ function, applications are identified based on the
package ID 'com.pegipegi.dmd.pro’, with the review language set to Indonesian ('id") and the country
set to Indonesia ('id"). Reviews are sorted by relevance using the “Sort. MOST_RELEVANT"
parameter, and 1000 reviews are taken with the “count=1000" parameter. No review score filter is
applied ("None’), so all review scores are taken. The result of this function includes two values,
namely “result” which contains a list of reviews and related information, and “continuation_token®
which can be used to continue fetching reviews if necessary. With this configuration, we can collect
user reviews of the Pegipegi application from the Google Play Store for further analysis.

Figure 3. results from scrapping data

Data from Figure 3 can be used by developers or researchers to gain further insight from user
reviews of the Pegipegi application on the Google Play Store. This information can serve as a basis
for evaluating application performance, planning feature updates, or improving services based on
feedback received from users.

4.1.2. Labeling data

In the context of machine learning, data labeling is the process of identifying and adding
informative labels to raw data, such as images, text, or video. The goal of data labeling is to provide
the necessary context so that machine learning models can learn and produce more accurate
predictions or results. For example, labels can indicate whether an image contains objects such as
birds or cars, translate spoken words in an audio recording, or identify the presence of a tumor in an
X-ray. The data labeling process is critical in a variety of machine learning use cases, including
computer vision, natural language processing, and speech recognition[17].

content score Labeel

Figure 4. Results from Data Labeling
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Figure 4 shows the results of the data labeling process. The results of data labeling are very
instrumental in developing a sentiment analysis model that is accurate and appropriate to the specific
context of Pegipegi.com. By using data that has been properly labeled, the model can achieve better
learning and adapt to classify sentiment more accurately.

4.2. Data Pre-Processing

The pre-processing process in the Naive Bayes algorithm includes a series of steps involving data
cleaning by handling missing values, tokenization to separate word units, converting letters to
lowercase, eliminating common words, and applying a stemming or lemmatization process.
Additionally, feature extraction such as TF-IDF is used to convert data into vector representation. It is
also important to handle outliers and convert categorical variables with the encoding method to ensure
that the data is ready to be used for training or prediction using the Naive Bayes algorithm.

content  score Label

Figure 5. Results from data pre-processing

Figure 5 shows the output of the pre-processing process, where the text has been processed to
become more structured, standardized, and ready to be used in the next analysis stage. Data that has
undergone pre-processing has a higher potential to produce accurate and relevant analysis, especially
when applied in machine learning models such as the Naive Bayes sentiment classification algorithm.

4.3. Transformation

Data transformation in the Naive Bayes algorithm refers to the steps to change or convert text data
into a representational form that can be utilized by the algorithm in carrying out classification
analysis. In this context, the data transformation process involves converting text into feature vectors
that can be understood and used by Naive Bayes for classification purposes.

sklearn.feature_extraction.text im t TfidfVectorizer

Tfidfvectorizer

Figure 6. TF-IDF weighting and results
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Figure 6 shows the weighting process using the Term Frequency-Inverse Document Frequency
(TF-IDF) method using the ‘scikit-learn™ library. In the code, the "TfidfVectorizer' object from
“scikit-learn” is used to convert text to a numerical representation based on the frequency of words in
the document and the inverse document frequency of those words. The training data ("X _train’) and
test data ("X_test’) are then converted into a TF-IDF matrix using the “fit_transform™ and “transform’
methods in the “TfidfVectorizer' object. The results of this transformation produce a numerical
representation that can be used as input for training and testing machine learning models, such as the
Naive Bayes classification algorithm. The final print statement displays the dimensions of the TF-IDF
matrices for the training and test data, as well as the dimensions of the associated labels ("y_train™ and
'y_test’). This TF-IDF representation can be used in a variety of text processing tasks, including
sentiment analysis.

4.4. Data Mining

The evaluation results of the Multinomial Naive Bayes classification model show generally good
performance, with an accuracy rate of 89.5%. The high precision in the Negative class (164 out of
164) indicates that the model is very good at identifying truly negative reviews. However, it should be
noted that the model tends to face difficulties in classifying the Neutral class, with the precision and
recall of this class each reaching 0.00. The overall F1-score of 0.522 reflects a good balance between
precision and recall.

Figure 7. research results
Figure 7 is the result of research that has been carried out.The confusion matrix presents a
comparison between the actual classification results and the predicted results. From the confusion
matrix, it can be seen that the model tends to focus more on the Negative class, but has challenges in
recognizing the Neutral class. This model evaluation provides valuable insight into model
performance and can be used as a foundation for further improvements, particularly in addressing
class imbalance and improving the ability to recognize reviews with neutral sentiment.

5 Conclusion

The conclusions of this research include an in-depth understanding of consumer trends turning to
online ticket reservations through platforms such as PegiPegi.com. With the increasing preference for
convenience and efficiency in the booking process, PegiPegi.com has succeeded in creating a strong
position as a fast-growing online travel agent in Indonesia. Strategic steps, partnerships with service
providers, and technological innovation are key factors for the company's success. The importance of
sentiment analysis in the context of using platforms such as PegiPegi.com is also revealed. Sentiment
analysis allows companies to understand user views and experiences through reviews and
testimonials. By using the Naive Bayes classification method, this research aims to contribute to
improving service quality, maintaining consistency, and increasing user trust.

By referring to previous research related to sentiment analysis, especially those carried out on the
Tokopedia application and public responses to PPKM policies in Indonesia, this research combines

http.//sistemasi.ftik.unisi.ac.id



Sistemasi: Jurnal Sistem Informasi ISSN:2302-8149
Volume 13, Nomor 3, 2024: 1044-1053 e-ISSN:2540-9719

these concepts in the context of the PegiPegi.com OTA service. Through this research, it is hoped that
new insights can be obtained regarding user responses to PegiPegi.com services, as well as making a
positive contribution in improving service quality and user trust in the platform. In conclusion, this
research focuses not only on the application of sentiment analysis methods, but also on a broader
understanding of the use of these concepts in improving user experience on OTA platforms.
Furthermore, the evaluation results of the Multinomial Naive Bayes classification model show
generally good performance, with an accuracy level of 89.5%. The high precision in the Negative
class (164 out of 164) indicates that the model is very good at identifying truly negative reviews.
However, it should be noted that the model tends to face difficulties in classifying the Neutral class,
with the precision and recall of this class each reaching 0.00. The overall F1-score of 0.522 reflects a
good balance between precision and recall, indicating the model's ability to provide balanced
performance in identifying positive and negative reviews.
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