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1. INTRODUCTION

The rapid advancement of technology brings convenience to society in various aspects of life. The continuous
growth of technology produces a very large amount of data, which can be a useful source of information if
processed and utilized properly [1]. Electronic Commerce is a transaction process that involves sellers and
buyers through the internet [2].

Sentiment analysis initially developed as a field in computer science and later expanded to social
science and management studies. Because emotions, cognition, and behavior are intertwined, sentiment
analysis can help researchers understand individual attitudes, predict human behavior, and provide guidance
for preventive and corrective actions at the individual and societal levels. Sentiment refers to the feeling
underlying an expressed positive or negative opinion, or the feeling implied in a neutral opinion. Therefore,
this analysis is also known as opinion mining [3].
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Sentiment analysis is a computational process that aims to automatically understand, extract, and
process textual data in order to obtain information contained in a person's opinion or behavior. [4]. This process
is used to analyze unstructured datasets, so as to provide relevan and useful information. Sentiment analysis
has the benefit of understanding user responses to a product. By extracting text from reviews, it can reveal the
user's emotions, whether the response is positive, negative or neutral. This helps in evaluating whether or not
the user's response to the product is favorable [5].

Shopee is currently the most visited marketplace in Indonesia, with average monthly visits reaching
132.8 million in the first quarter of 2022, according to data from iPrice 2022. Shopee is a buying and selling
and shopping application that can be downloaded through Google Playstore. On the Google Playstore page,
there are various features, including ratings and reviews, that allow users to rate the app. Comments refer to
text that provides a response to a particular idea or work. Reviews from previous users can provide effective
information about the quality of products and services, so many internet users tend to trust the
recommendations and opinions provided. However, there is no systematic and accurate method to classify
reviews as positive or negative. Related to consumer affection can help developers in collecting emotional data
from e-commerce application users [6].

Naive Bayes algorithm is a simple classification algorithm that works by calculating probabilities based
on summing and combining values from available datasets. In this research, the Naive Bayes Algorithm method
is applied to classify people's opinions on the Shopee application. Based on various references, the Naive Bayes
Algorithm is in high demand due to its simplicity and fast data processing capabilities. This algorithm can
provide high accuracy while processing large amounts of data with high efficiency [7].

This study will concentrate on preprocessing the customer reviews of the Shopee e-commerce app,
sourced from the Google Play Store. The preprocessing process will involve case folding and data cleaning.
The goal of this research is to prepare the data for future analysis, ensuring that the reviews are properly cleaned
and ready for sentiment analysis in the next steps.

2. METHODS
The general research method can be shown in Figure.
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Fig. 1. Research Stages
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2.1.  Web Scrapping

Web scrapping data is a process carried out to collect review data from the google play store using the
python programming language [8]. The results of this web scrapping obtained 12,000 records of review data
on the shopee application on the Google Play Store.

2.2.  Text Preprocessing

Preprocessing is the stage of converting raw data into data that is ready for processing [9]. the
preprocessing stages carried out in this study include the stage:

- Case folding Lowercase is the process of converting capital letters (uppercase) in a sentence into
lowercase letters [10]. Differences in capital letters can affect the analysis process because they can be
considered as different words, so all words need to be converted to lowercase.

- Data cleaning is the process of cleaning data such as punctuation, and empty values in data [11]. Since
any set of comments, whether on the web or on a social network, often contains non-letter characters and
punctuation marks, they are deleted as their processing is also not essential for analysis.

3. RESULTS AND DISCUSSION

3.1.  Web Scrapping

Web scraping is the process of retrieving semi-structured documents from the internet, usually web
pages written in a markup language such as HTML or XHTML. The document is then analyzed to extract
specific data that can be utilized in various contexts [12]. This process is also often referred to as screen
scraping [13]. Web Scrapping conducted with Google Collaboratory tools and the Python programming
language on the Shopee link on the Google Play Store obtained as much as 1000 of the latest review data in
2023. The procedure for performing web scraping on an application from the Google Play Store using a Jupyter
Notebook [14]. This process is done by installing the google-play-scraper library, which is used to scrape
review data on the Google Play Store. Simply by entering the app ID taken from the app link, the review data
can be accessed. Examples of documents generated from web scrapping are as follows.

from google play scraper import Sort, reviews

# Scrape data ulasan aplikasi Shopee dari Google Play Store

result, continuation token = reviews (
'com.shopee.id', # ID aplikasi Shopee di Google Play Store
lang="'id"', # Bahasa ulasan yang diambil adalah Bahasa Indonesia
country="id"', # Negara diatur ke Indonesia
sort=Sort.MOST_RELEVANT, # Mengambil ulasan yang paling relevan
count=2000, # Jumlah ulasan yang diambil adalah 2000
filter score with=None # Mengambil semua ulasan dari skor bintang 1 hingga 5

)

# Contoh manipulasi data hasil scrape:
# 1. Menampilkan ulasan pertama

print ("Ulasan pertama:")

print (result[0])

# 2. Mengambil hanya ulasan dengan rating bintang 5
bintang 5 = [ulasan for ulasan in result if ulasan['score'] == 5]

print (f"\nJumlah ulasan bintang 5: {len(bintang 5)}")

# 3. Menyimpan data ulasan ke dalam file CSV
import pandas as pd

df = pd.DataFrame (result)
df.to _csv('ulasan shopee.csv', index=False)
print ("\nData ulasan berhasil disimpan dalam file 'ulasan shopee.csv'")

Within 2 minutes, the program developed to perform web scrapping can collect around 12,000 review
data on the shoppe application which includes the content of user reviews, the date the comment was made,
and the score of the user for the application.
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To perform web scrapping on the Google Play Store for the Shopee application, it takes 2 minutes
and 20 seconds. The time is relative because it depends on the internet speed and computer specifications.
However, in general, the time needed for data collection using the web scrapping method is shorter than manual
data collection which takes more than one day. [15]. Moreover, web scrapping is carried out automatically
using a program, making it more efficient in terms of human resources.

Besides being faster than manual data collection, the web scrapping method also has several
advantages, including being able to minimize human error [16]. Repetitive manual work can cause boredom,
leading to potential human errors such as typing errors or missing data to be inputted. Through the machine-
run web scrapping method, these errors can be avoided [17]. In addition, the program for web scrapping can
be further developed for other needs such as periodic reports [18].

Table 1. Example of Scrapped Documents

reviewld username userimage content sceor thLén;Srs]th replyContent
130ch160-a061-4314- Chikka https://play-  Aplikasi bagus, sayang 1 153 hi kak, maaf ya buat
920e-bf7dd71f7d76 Risa Ih.googleuser  di pengiriman kendala pesanan kakak,
content.com/a  lamaaaaaa... ha...
/ACg8oc...
4e3aebdf-adb4-4b82- Dewi https://play- Sangat muaskan 5 407 hi kak, makasih buat
9954-11202eb3fad7 Nurlaela Ih.googleuser belanja di shopee. review bintang 5 nya,
content.com/a selain lengk... yuk...
-/ALV-U...
€90791¢8-915b-40f0- Jernih https://play- Udh bertahun tahun 4 2 Hai kak, maaf yaa udh
951a-08e88e51d6f4 Kurnia Ih.googleuser  Saya sering belanja di buat ga nyaman terkait
idawati content.com/a  apli... k...

Lahagu /ACg8oc...

3.2.  Text Preprocessing

Preprocessing is an important step that must be done before applying classification algorithms to
documents [19]. The preprocessing stage includes the following processes:
a. Case folding

This process aims to convert all capital letters into lowercase letters so that the text has a variety of
formats. In addition, this process also includes the removal of punctuation and irrelevant characters. An
example of the results after case folding can be seen in Table 2.

Table 2. Process case folding

No Content Score Label Text _clean
1  Makin Kkesini proses pengirimannya 1 Negatif makin  kesini  proses
mangkin lama... pengirimannya makin
lama...
2 Sakit ni aplikasi, lagi nonton youtube 1 Negatif sakit ni aplikasi, lagi
ngepaus... nonton youtube ngepaus. ..
3 Aplikasi ini mudah untuk belanja 5 Positif aplikasi ini mudah untuk
belanja

b. Data cleaning

This process aims to remove punctuation marks and empty values in the data. In addition, this process
also includes the removal of punctuation and irrelevant characters. An example of the results of applying data
cleaning can be seen in Table 3.

Table 3. Process data cleaning

No Content Score Label Text_Clean

1 Aplikasi bapuk. Dulu saya pernah 1 Negatif aplikasi bapuk dulu saya pernah bikin
bikin akun, d.... akun dan.....

2 Sakit ni aplikasi, lagi nonton youtube 1 Negatif sakit ni aplikasi laginonton youtobe
ngepause..... ngepause......

3 Tetap kita yang harus pintar pintar 5 Positif tetap Kkitanya yang harus pintar pilih
pilih toko, s..... toko.....
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In the research conducted by (Palamino, Marco, A. dkk ), with the title “Evaluating The Effectivenes Of Text
Pre-Processing In Sentiment Analysis” In his research, the researcher conducted quantitative pre-processing of
sentiment analysis on twitter in order to analyze grammar and spelling in the twitter application because many
words did not fit the rules. The method used by researchers is data collection taken directly from the twitter
application and pre-processing such as case folding, removing URLs and twitter features, removing
unnecessary spaces, removing punctuation marks, and removing stop words. The results show that the order
of the pre-processing components is important and significantly improves the performance of the naive bayes
classifier. Researchers also found lemmatization classifiers useful for improving index performance, but did
not significantly improve the quality of sentiment analysis [20].
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Fig. 2. Shopee review results

The graph above shows the total Shopee reviews for each month of the year. At the beginning of the year, the
number of reviews reached a high number of around 2,000 reviews in January. However, there was a sharp
drop to almost zero in July. In the period from August to September, the number of reviews remained at a very
low level and stabilized. change in October, with a significant increase in the number of reviews. The upward
trend continued until it peaked in December, with the total number of reviews exceeding 5,000. Here is the
link to the Shopee review web scarping results dataset DOI:10.17632/9gkv3dpkgw.1 This pattern indicates
that major promotions, such as Harbolnas in November and year-end discounts, are likely to be the driving
factor for the increase in shopping activity and reviews on the platform.

4. CONCLUSION

The data obtained through the web scraping process of Shopee app reviews on the Google Play Store has
great potential to be utilized in various studies, especially in the field of sentiment analysis. This pre-processed
dataset can be used as a foundation to explore various sentiment analysis techniques, such as the use of other
algorithms, such as Support Vector Machine (SVM), Random Forest, or deep learning-based approaches, to
evaluate the performance and effectiveness in classifying user reviews. This dataset also has the potential to be
used for other studies, such as consumer behavior analysis, user experience assessment, or the development of
recommendation systems based on app reviews and ratings. Through this analysis, researchers can generate
useful insights for app developers to improve their services.

To support research transparency and data accessibility, the results of this scraping are available through
the Python google-play-scraper library. This library makes it easy for other researchers to replicate the research
or extend the analysis with a larger dataset, simply by entering the app 1D of the app you want to analyze to
obtain the latest reviews from the Google Play Store. This dataset is not only relevant for research related to
sentiment analysis on the Shopee app but can also make a broad contribution to other studies in the fields of e-
commerce, user behavior analysis, and data-driven technology development.

Based on the results of the discussion along with the results of the analysis that has been presented, the
conclusions include the process of collecting review data by performing web scrapping techniques on the
Google Play Store obtained as much as 12,000 review data which then goes through the preprocessing process,
but in this study researchers only preprocessed with two stages, namely, Case folding and data cleaning. Based
on the results of the comparisons that have been made, it is found that out of 12,000 data there are negative
labels higher than positive labels.
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