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Abstract

Spotifyv is a globally renowned music streaming program. The program receives cﬂmltfrude of ratings,
both favorable and unfavorable, on the Google Play Store from various users. This study intends fo
evaluate the sentiment of user evaluations for the Spotify application employing various classification
techniques, including Logistic Regression, Random Forest, Support Vector Machine (SVM), C4.5, and
Extreme Gradient Boosting (XGBoost). Review data was acquired via web scraping methodologies using
the Google Play Scraper APL. After this, text preparation was conducted fo sanitize the text, enabling the
execution of the data. Sentiment analysis was employed to ascertain whether a text expresses favorable or
unfavorable opinions. The Random Forest approach, which has been a’enm.s'rrumd to yield optimal
outcomes, was employed in this investigation. Testing was performed using training and test data ratios
of 80:20%, 70:30%, and 60:40% across hundreds of review datasets. The Random Forest approach,
utilizing an 80%:20% data split ratio, produced a precision of 82%, recall of 81%, FI1-Score of 81%, and
accuracy of 81%, according to the test findings.
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INTRODUCTION
Bthc technology sector and mobile applications,

user reviews on sites such as the Google Play

Store constitute a significant source of

information (Triyono & Faqih, 2025). These
reviews capture users' firsthand experiences with
the programs, providing insights into their
satisfaction, needs, and challenges encountered
during regular use.

Spotify, a prominent global music streaming
platform, garners considerable  attention.
Despite Spotify's development of unique features
and its commitment to enhancing the user

experience, itis crucial to gather and assess direct

customer feedback consistently (Samrat, 2023)
Sentiment analysis is a method employed to
ascertain whether a statement conveys a good,
negative, or neutral sentiment toward a subject.
(Samanmali, 2024).
A positive attitude signifies endorsement,
contentment, or affection for the subject matter.

A negative attitude indicates dissatisfaction or

disagreement with the subject matter. A neutral
attitude  signifies the absence of explicit
expressions of approval or disapproval of the
subject matter ﬁerlawati, 2020:304).

Sentiment analysis of user reviews on the
Google Play Store is an effective method for
understanding  consumers' perceptions and
evaluations of the Spotify application. This
analysis can yield helpful information about
users' favorable perceptions, the challenges they
encounter, and the areas for Spotify's
enhancement (Kanjanasukhon & Laohakiat,
2024).

To achieve optimal precision in sentiment
analysis, 1t 1s essential to utilize suitable
classification algorithms and feature selection
techniques. Widely utilized classification
techniques in sentiment analysis encompass
Logistic Regression, Random Forest, Support
Vector Machine, C4.5, and XGBoost.

The objective of performing sentiment

analysis on Google Play Store reviews for the
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Spotify application is to furnish a comprehensive

understanding of users' perceptions of the METHOD
program. By doing so, Spotify can tilize this This study employs a quantitative research
information to  enhance its product and method. Priyono (2018) defines quantitative
strengthen user interactions, thereby preserving

its position as a leading contender in the music

streaming sector.
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Figure 1. Research Stages

The following elucidations accompany each resolution  through the investigation.
phase: Choosing a research subject for in-depth

. . . . investigation is essential; thus, the phrasin,
1.  Sentiment Comparison Analysis Utilising £ ' P €

Text Mining with RF, C4.5, XGBoost,
SVM, and LR Technigues organized. This clarity enables researchers

of the problem must be precise and

. . . to pinpoint the variables for measurement
2. Articulation of the Issue pinp

. and guarantees the accessibility of suitable
Ahyar and Juliana Sukmana (2020) assert g ty
- . measurement instruments to fulfill the
that the preliminary phase of research
. . . . research aims.
involves articulating an issue amenable to
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6.

Rescarch Objectives

The research objectives refer to the
outcomes that the study aims to achieve,
aligned with the formulated focus. These
objectives are articulated comprehensively
and focus on the central questions that are
key to the research problem. Through the
research objectives, the operational stages
of the research are reflected (Ahyar &
Juliana Sukmana, 2020).

Literature Review

The literature review is a research technique
that aims to identify theoretical references
relevant to the problems being faced or
studied. This technique mnvolves collecting
data from various sources, reading and
noting relevant information, and managing
the research materials, Generally, a
literature review serves as a method to
address problems by tracing existing written
sources, and it can also be referred to as a
bibliographic study. In this research, the
literature review is conducted using various
sources, including journals and books in
both physical and electronic formats
(Handriani, 2019).

Data Crawling

Data crawling on Spotify is a technique
used to automatically gather information
available on the Spotify music streaming
platform through a computer program or
bot. This method enables users to collect
various information, including playlists,
favorite songs, user reviews, and other
metadata related to specific artists, albums,
or music genres.

Data Preprocessing

Preprocessing  involves a  sequence of
actions performed on textual data to render
it more concise, accurate, and suitable for
subsequent analysis. Prevalent procedures
encompass filtration and selection. The
objective of this step is to enhance analysis
and minimize "noise" or interference during
the implementation of subsequent analytical
methods (Izunnahdi et al., 2023).

The phases of text preparation encomp

multiple steps, as outlined below:

a.  Sanitation
The initial phase 1s eliminating
extraneous components from the text,
including  numerals, URLs, and
symbols that are not alphabetic
characters. This is accomplished by
removing  certain  characters to
concentrate the text and streamline
subsequent processing.

b. Case Normalisation
This phase entails transforming all
characters in the text to lowercase. The
objective is to maintain uniformity in
text processing, avoiding discrepancies
in word recognition due to variations in
letter case.

c. Normalisation
Normalization 1s the process of
rectifying non-standard terminology
resulting from typographical errors,
abbreviations, and other discrepancies
into standardized forms.

d. Tokenization
At this level, sentences inside the text
are divided into distinct words. The
objective is to provide additional

analysis  at  the lexical level,
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encompassing the sorting and selection

of words according to specific
analytical requirements.

e. Filtration

amalgamation of these two weights
facilitates the identification and emphasis of
the most significant words within a specific

context (Maulana et al., 2023).

At this step, words deemed to possess 8. Divide Data
minimal informative value within the a) Training data refers to the dataset
context or subject of analysis are utilized to instruct the system in
eliminated from the text. This is developing categorization abilities.
accomplished by removing stopwords b) The purpose of testing data is to
to streamline the text representation evaluate the error rate of the trained and
and emphasize more pertinent words. optimized system.
f.  Stemming 9. Classification Algorithms
The final stage entails transforming Data classification involves identifying
words with morphological variants into analogous attributes across objects in a
their base or standard forms. This database and categorizing them into
facilitates  the  identification  of predetermined classes based on an agreed-
synonymous words across varying upon classification model. The primary
forms, hence diminishing complexity objective of classification is to develop a
in textual analysis. model from the training data that can
Term Frequency-Inverse Document accurately categorize attributes into their
Frequency respective  class This  model can
Word weighting with TF-IDF vectorization subsequently be utilized to categorize
entails allocating weights to each word qualities that lack designated
within every text or sentence. Words that classifications. The classification
oceur with greater frequency are assigned techniques to be employed are Random
higher weights, contingent upon prior Forest, Support Vector Machine, C4.5,
preprocessing. Logistic Regression, and XGBoost.
10. Assessment of the Model

The word wei;aing procedure has two
primary stages: Term Frequency (TF) and
Inverse Document Frequency (IDF).
During the Term Frequency (TF) phase,
weights are allocated according to the
frequency of a word's occurrence inside a
particular text or sentence. During the
Inverse Document Frequency (IDF) phase,
weights are allocated according to the
infrequency of a word's oceurrence over the
document

whole corpus. The

The evaluation phase aims to assess the

effectiveness of the model developed in the
preceding step. The evaluation utilizes a
confusion matrix to determine the accuracy
of predictions from the classification

outcomes.
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RESULTS AND DISCUSSION

Data Collection

The first step in this research technique is the
data collection phase, which is executed via a
crawling procedure on the Google Play Store
platform using Google Colab with the Python
package Playstore Scraping. The gathered data

comments or reviews about the

compris
Spotify application.  Furthermore, solely the

reviews are collected.

The subsequent phase involves the data
cleansing and structuring process. The pre-
labeled dataset will be processed with Pandas to
eliminate duplicate entries, hence streamlining
the remaiing processes. The outcome of the
duplicate elimination procedure, illustrated in
Figure 1, reveals a reduction in data from an

1

total of 1,742 to 1,312 entries prepared for

subsequent processing.

Gg

Jumlah data setelah menghapus duplikat:

Figure 2. Data cleaning process

The final procedure is data cleaning and
organization, which involves labeling to

determine the sentiment within the crawled data.
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The sentiment labeling seen in Figure 44 is

conducted manually by classifying the data into

two categories: positive and negative.

a, nimak harus ac

setelan, NEGATIVE

Figure 3. Data Labeling Process

Following labeling, the dataset is analyzed

using the Matplotlib toolkit to determine the

percentages of positive and negative attitudes

and to generate a pie chart, as shown in Figure 3.

This yields a positive sentiment percentage of
44.9% and a negative sentiment proportion of

55.1%.
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Figure 4. Data Labeling Percentage

Data Preprocessing

Data preparation is executed to eliminate
noise or extraneous information, transform the
data format into a processable form, and perform

tokenization.

1. Sanitization / Case Normalisation
Data cleaning is a process that involves
removing unnecessary characters,
punctuation, and special symbols from the

text.

Table 1. Cleaning/Casefolding Process Results

Before

After

The songs are good. When I'm feeling down, 1 often

listen to songs from Spotify.

The songs are great. When I'm feeling down, |

often listen to songs from Spotify.

A great application that is always updated with music
and is not slow either... Spotify is always in my
heart... Let's continue to develop it to be even better. ..

0SS

A great application that is always updated with
music that is not slow. Spotify is always in the
heart. Come on, keep developing it to be even

[better, great.

It's strange that people want to subscribe but can't,

even though the network is good, it's blocked

It's strange that people want to subscribe but can't

even though the network is good, it's blocked

=]

Tokenization

The tokenization method entails dividing
strings, rendering this phase effective for
deconstructing phrases or paragraphs into

discrete words or tokens. At this stage, the

NLTK library will be installed, the Punkt

tokenizer will be acquired, and the

‘word_tokenize' function will be imported.

Tokenizing refers to the text processing phase




29
Akbar,

Sentiment Analysis Of Spotify App In Playstore Using Classification Method

that breaks down text into its smallest

components, known as "tokens."

Table 2. Tokenizing Process Results

Before After
The songs are good. When I'm feeling down, 1 often | ['goodgood'.'the song''if''disturbed', 1, 'often’,
listen to songs from Spotify. listen’,'song’, 'from’, 'Spotify’]
A great application that is always updated with music ['application', 'excellent', "which',
and is not slow either... Spotify is always in my heart... ‘always', update’, 'with', 'thesong', 'no','slow’, ’

. . also', 'spotify', 'always', 'in','heart''come on',
Let's continue to develop it to be even better... Joss , oy . . - X
keep going','develop ', 'become’, 'more’, 'good',

‘again’, joss']

It's strange that people want to subscribe but can't, ['strange’, 'maybe’, 'people’, 'want',
even though the network is good, it's blocked 'subscribe’, 'even’, o', 'can’, 'even though',
'network', 'good', 'block']

3. Normalization subsequent analysis. The objective is to
Normalization is the procedure of refining optimize the data for more efficient
raw text to diminish variances and processing by machine learning algorithms
inconsistencies in the textual material prior to and other analytical methods.

Table 3. Results of the Normalization Process

Before After
The songs are good. When I'm feeling down, [ ['zood’, 'song', 'if',
often listen to songs from Spotify. 'confused', 'me', 'often’, listen’, 'song', 'from’, 'Spotify']
\A great application that is always updated with ['application’, 'awesome', 'that', 'always',
" ottt T il Tt
music and is not slow either... Spotify is always update’, 'with!, 'music’, ‘not’,

'slow", 'also', 'Spotify', 'always', 'in’,

in my heart... Let's continue to develop it to be .
¥ P ‘heart’, 'come on', 'continue’, 'develop',

even better... Joss

'become’, 'more’, 'good', 'again’, 'joss']

Stopwords

Stopwords are beneficial for eliminating
prevalent terms that lack significant
significance or are superfluous. This phase
continues to utilize the nltk library,
subsequently downloading and importing

stopwords.
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Table 4. Stopwords Process Results

Before

After

The songs are good. When I'm feeling down, 1

often listen to songs from Spotify.

['nice’, 'song', 'confused’,

isten', 'song’, 'Spotify']

A great application that is always updated with
music and is not slow either... Spotify is always in
my heart... Let's continue to develop it to be even

better... Joss

['application’, 'cool', 'update', 'music’, 'slow’, 'Spotify',

'heart', 'come on', 'develop’, 'great']

5. Stemmer
Stemmer 1s the process of transforming words
affixed v

or their iants  into  their

fundamental forms (stems). At this juncture,

the Sastrawi library will be installed,
followed by the importation of the stemmer

factory.

Table 5. Stemmer Process Results

Before

After

to songs from Spotify.

The songs are good. When I'm feeling down, I often listen

['zood','song','galau’, listen’, 'song', 'Spotify']

continue to develop it to be even better... Joss

A great application that is always updated with music and

is not slow either... Spotify is always in my heart... Let's

['application’, 'cool’, 'update', 'music', 'lot',
'Spotify', 'heart', 'come on', 'flower’, 'joss']

though the network is good, it's blocked

It's strange that people want to subscribe but can't, even

['strange’, 'times', 'people’, 'subscribers!
‘networks', 'good’, 'blokkkk']

Transformation (TF IDF)

The objective at this juncture is to transform text
into numerical values suitable for algorithmic
processing. This research employs the TF-IDF

approach, which weights text data by counting

the frequency of each word's occurrence. This
phase necessitates the installation of sci-kit-learn
followed by the
TfidfVectorizer.

importation  of  the
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1)
125)
509)
123)
164)
276)
256)
189)

a)

6)
570)
349)

Figure 5. Transformation Results

Split Data

The data partitioning procedure entails
dividing the dataset into two subsets: training
data and testing data. After the use of TF-IDF,
the data is partitioned in the ratios of 70:30,
60:40, and 80:20.
Classification Method

The C4.5 algorithm for classification
utilizes specific Python libraries, notably
the C45Classifier from the sci-kit-learn
decision trgg module, which is used to
implement Ee C4.5 algorithm. We will

nploy measures like the confusion matrix,
accuracy score, precision score, recall

score, and F1 score for model assessment.

a. C4.5

Table 6. C4.5 Classification Results

Ratio 70:30 (%) Ratio 60:40 Ratio 80:20

(%) (%)
Accuration 76 70 73
+ R + B + R

Precision 70 83 63 78 64 82
Recall 81 72 76 65 78 70
F1-Score 70 75 69 71 70 75
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b.  Support Vector Machine

Classification using the Support Vector
Machine (SVM) algorithm requires specific
Python libraries, notably the SVC class from

“sklearn.svm’, which is a component of

scikit-learn for the SVM algorithm. We

assess the model utilizing criteria including
confusion matrix,

accuracy  score,

precision score, recall score, and F1 score.

Table 7. SVM Classification Results

Ratio 70:30 (%) Ratio 60:40 Ratio 80:20
(%) (%)
Accuration 76 80 77
+ - + - + -
Precision 76 76 76 85 74 81
Recall 68 83 81 80 71 83
F1-Score 72 79 78 82 72 82
¢.  Xboost for boosting algorithms. We evaluate the
Classification using the XGBoost technique model using criteria such as the confusion
requires specific Python modules, notably the matrix, accuracy score, precision score, recall
XGBClassifier from the xgboost package, score, and F1 score.
which is integral to the XGBoost framework
Table 8. XGBoost Classification Results
Ratio 70:30 (%) Ratio 60:40 Ratio 80:20
(%) (%)
Accuration 75 74 78
+ - + - + -
Precision 70 81 68 81 69 87
Recall 79 73 79 71 84 74
F1-Score 74 77 73 76 76 80
2
Logistic Regression

Classification  employing the Logistic

Regression methodology requires specific

Python libraries, notably the

LogisticRegression class from

‘sklearn.linear_model’,  which is a

component of scikit-learn for logistic

regression methods. We evaluate the model

using criteria such as the confusion matrix,
accuracy score, precision score, recall score,

and F1 score.
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Table 9. Logistic Regression Classification Results

The evaluation findings of the categorization

model yield the following conclusigns

1.

This study evaluates five classification
algorithms: C4.5, Support Vector Machine
(SVM), XGBoost, Logistic Regression, and
Random Fagest. Each algorithm is evaluated
using three training and testing ratios: 80:20,
70:30, and 60:40.
Evaluation Results:
C4.5: Exhibits commendable performance,
achieving the most fantastic accuracy of

76% at the 70%:30% data ratio.

Ratio 70:30 (%) Ratio 60:40 Ratio 80:20
(%) (%)
Accuration 79 81 81
+ - + - + -
Precision 81 79 78 84 80 82
Recall 70 87 80 82 73 87
F1-Score 75 83 79 83 76 85
e. Random Forest scikit-learn for Random Forest
Classification using the Random Forest methodologies. We evaluate the model using
algorithm requires specific Python libraries, geria such as  the confusion matrix,
notably the RandomForestClassifier from accuracy score, precision score, recall score,
“sklearn.ensemble’, which is a component of and F1 score.
Table 10. Random Forest Classification Results
Rasio 70:30 (%) Rasio 60:40 Rasio 80:20
(%) (*%)
Accuration 81 79 81
+ - + - + -
Precision 78 86 74 85 75 87
Recall 83 81 83 77 82 81
F1-Score 80 83 78 81 78 84
CONCLUSION - SVM: Attains optimal performance with an

accuracy of 80% at the 60%:40% data ratio.

- XGBoost: Demonstrates consistent
performance, achieving the most fantastic
accuracy of 79% at an 80%:20% data ratio.

- Logistic Regression: Achieves a maximum
accuracy of 82% with a 60%:40% data
ratio.

- Random  Forest: Exhibits  superior
performance with a maximum accuracy of
82% at both the 70%:30% and 60%:40%
data ratios.

The Random Forest method excels in data

classification, attaining superior metrics for
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precision, recall, F1 score, and accuracy. This
indicates that Random Forest exhibits superior
proficiency in effectively classifying data

compared to other algorithms..

REFERENCES

Chen, T., & Guestrin, C. (2016). XGBoost : A
Scalable Tree Boosting System.
Proceedings of the 22nd ACM
SIGKDD International Conference on
Knowledge Discovery and Data
Mining, 13-17-Augu, 785-794.
https://doi.org/10.1145/2939672.29397
85

Cynthia, E. P., & Ismanto, E. (2018). Metode
Decision Tree Algoritma C45 Dalam
Mengklasifikasi Data Penjualan Bisnis
Gerai Makanan Cepat Saji. Jurasik
(Jurnal Riset Sistem Informasi Dan
Teknik Informatika), 3(July), 1.
https://doi.org/10.30645/jurasik.v3i0.

Kanjanasukhon, S., & Lachakiat, S. (2024).

Spotify Reviews Sentiment
Classification Using Machine Learning
Techniques.

Ra, A., & D.Souza, R. (2019). A Review on
Machine Learning Algorithms.

International Journal for Research in

Applied Science and Engineering

Technology, 7(6), 792-796.
https://doi.org/10.22214/ijraset.2019.61
38

Sakarkar, G., Patil, G., & Dutta, P. (2021).
Machine Learning Algorithms Using
Python Programming. In Nova Science
Publishers, Inc.

Samanmali, P. H. C., & Rupasingha, R. A. H. M.

(2024). Sentiment analysis on google

play store app users’ reviews based on
deep learning approach. Multimedia
Tools and Applications, 83(36), 84425-
84453,

Samrat, R., Bonkra, A., Kaur, A., & Dhiman, P.
(2023, September). Deep Learning

techniques for sentiment analysis: A

comparative  study. In 2023  6th
International Conference on
Contemporary Computing and
Informatics (1C31) (Vol. 6, pp. 533-
539). IEEE.

Triyono, A., & Faqih, A. (2025). Implementation
of the Naive Bayes Method in
Sentiment  Analysis  of  Spotify
Application  Reviews. Journal — of
Artificial Intelligence and Engineering
Applications (JAIEA), 4(2), 1091-1097.

Verdhan, V. (2020). Supervised Learning with
Python. In Supervised Leaning with
Python. Apress.
https://doi.org/10.1007/978-1-4842-
6156-9

Wang, Z., Wei, X., & Yang, J. (2019). The

Application of Machine Learning in
Data Mining. In 2nd International
Conference on Intelligent Systems
Research and Mechatronics
Engineering (Vol. 1550, Issue 3, p.
032039).
https://doi.org/10.25236/isrme.2019.07
4




3_JCB_Turnitin

ORIGINALITY REPORT

8«

/% 3% 1o

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

repository.unibi.ac.id

Internet Source

4y,

repository.aust.edu.ng

Internet Source

%

iptek.its.ac.id

Internet Source

%

Submitted to mu
Student Paper

<l%

Ritika Samrat, Anupam Bonkra, Amandeep
Kaur, Pummy Dhiman. "Deep Learning
Techniques for Sentiment Analysis: A
Comparative Study", 2023 6th International
Conference on Contemporary Computing and
Informatics (IC31), 2023

Publication

Antonis Papasavva, Samantha Lundrigan, Ed
Lowther, Shane Johnson, Enrico Mariconti,
Anna Markovska, Nilufer Tuptuk.
"Applications of Al-Based Models for Online
Fraud Detection and Analysis", Crime Science,
2025

Publication

<1%

Toibatur Rahma Matondang, Yusuf
Ramadhan Nasution, Armansyah, Mhd
Furgan. "Penerapan Algoritma C4.5 Pada

<1%



Klasifikasi Status Gizi Balita", JURNAL
FASILKOM, 2024

Publication

link.springer.com

E Internet Source %
n www.rapidinnovation.io
Internet Source %
www.researchgate.net
10 . %
nternet Source
dev.to
Internet Source %
N n M
Ha Nguyen, Phan Dinh Quyet. "Ranking %

English Apps From the Google Play Store
Based on Customer Reviews Analysis",
International Journal of Asian Business and
Information Management, 2024

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography  On



