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The development of application-based technology on Android 
smartphones has transformed daily activities, including the 
transportation sector. One popular online transportation application is 
inDrive, offering features such as fare negotiation and driver selection 
criteria. With over 100 million downloads and 8 million reviews on the 
Google Play Store, sentiment analysis of user reviews is crucial for 
evaluating user satisfaction and providing insights for application 
developers. This study aims to analyze user sentiment on inDrive app 
reviews from the Google Play Store using the Naïve Bayes algorithm. 
The research adopts a quantitative approach with a dataset of 1,000 
reviews collected through web scraping using Google Colab. The 
methodology includes sentiment labeling (positive and negative), 
data preprocessing (case folding, tokenizing, stopword removal, and 
stemming), weighting using Term Frequency-Inverse Document 
Frequency (TF-IDF), classification with the Naïve Bayes algorithm, 
model evaluation using a confusion matrix, and data visualization 
through word clouds. The results show that most user reviews are 
positive. The Naïve Bayes algorithm demonstrated good performance, 
achieving an accuracy of 80%, precision of 84%, and recall of 77%. 
Data visualization revealed frequently used words in positive reviews 
such as "excellent," "great," and "helpful," while negative reviews 
highlighted words like "please" and "driver." This study contributes to 
leveraging sentiment analysis to evaluate online transportation 
applications. Future research should explore alternative algorithms, 
such as K-Nearest Neighbor (KNN) or Support Vector Machine (SVM), 
and expand datasets with larger and more diverse data sources. 
These approaches are expected to enhance sentiment analysis model 
performance and provide deeper insights into user sentiment 
patterns. 
Keywords: inDrive, Naive Bayes, Negative Reviews, Positive Reviews, Web 
Scrapping 

 

INTRODUCTION 
The development of application-based technology on Android 
smartphones continues to grow, transforming the way people perform 
daily activities, including in the transportation sector (Abrilia, 2020). 
Online transportation services, such as motorcycle taxis (ojek online), 
have become an innovative solution that facilitates mobility without 
requiring the use of personal vehicles (Edo & Fariadi, 2024). 

One popular online transportation application is inDrive, 
established in 2012 in Yakutsk, Russia. With affordable pricing and 
unique features, such as driver selection criteria and trip distance 
options, inDrive has gained significant user interest in various major 
cities across Indonesia, including Medan, Jakarta, and Bandung. 

User reviews on Google PlayStore play a crucial role in 
evaluating applications, including inDrive, which has garnered over 
100 million downloads and 8 million reviews with a 4.5 rating. 
Sentiment analysis of these reviews is essential for providing
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feedback to application developers in improving their features and services. In this study, the Naïve 
Bayes algorithm was chosen to classify positive and negative sentiments from the reviews, as this 
method is known for its high accuracy and low error rate, particularly when handling large datasets 
(Susana, 2022; Widiawati et al., 2023). 

This study aims to classify sentiments in inDrive application reviews on Google Play Store 
using the Naïve Bayes method and Google Colab. Furthermore, it seeks to identify user satisfaction 
levels regarding inDrive's features and provide recommendations for developers to enhance the 
application's features in the future. 

InDrive 

InDrive was established in 2012 in Yakutsk, Russia, as a response to rising taxi fares during extreme 
weather conditions. Its initial concept involved direct negotiations between drivers and passengers 
through social media. Officially launched in 2013, the service has since expanded to various regions, 
including Latin America, Africa, Southwest Asia, and Indonesia in 2021, with its headquarters now 
located in Mountain View, California. InDrive offers a range of services such as intercity 
transportation, parcel delivery, courier services, and job search assistance. Its key advantages include 
a low application fee of 10% and flexible, negotiable rates. However, its drawbacks include the 
absence of physical offices, which complicates the process of handling complaints, and the infrequent 
application updates, which are often deemed impractical. Despite these limitations, inDrive remains 
one of the most popular transportation applications globally, ranking fourth in total downloads. 

Sentiment Analysis 

Sentiment analysis is a field of study aimed at analyzing opinions, sentiments, evaluations, attitudes, 
and emotions expressed in written text about entities and their attributes (Liu, 2020). This method is 
used to understand, extract, and process opinion data automatically to identify the sentiment contained 
within an opinion. Sentiments in this analysis can be classified as positive, negative, or neutral, 
enabling companies or organizations to comprehend public responses to a product or service through 
feedback (Evelina & Safitri, 2019; Hafidz & Liliana, 2021). Sentiment also depends on the specific 
focus of a topic, where statements with similar meanings might differ in context when applied to 
different subjects. Hence, in application review studies, sentiment analysis often begins with 
determining the specific elements of the application being discussed. 

Naïve Bayes 

Naïve Bayes is a machine learning algorithm classified under supervised learning, which requires 
labeled training data samples. Supervised learning is divided into classification and regression, with 
classification used for categorical variables, such as colors (red or yellow) or conditions (diseased or 
not) (Prabowo & Wiguna, 2021). This algorithm is part of the Bayes method used for text 
classification under the assumption that attribute values are conditionally independent if the output 
value is given. Furthermore, this algorithm is employed in text mining for sentiment analysis by 
predicting probabilities based on prior data but is limited to detecting text and numerical data, 
excluding images (Prabowo & Wiguna, 2021).  

Bayes' theorem was discovered by Thomas Bayes, an English clergyman, in 1763 and later refined by 
Laplace. This theorem introduces pattern recognition through a statistical approach and can depict the 
probability of relationships between two events by considering additional data. In modern medicine, 
the theorem is often used to refine probability estimates using supplementary information (Retnosari, 
2021). 

Google Colab 

Google Colab is a cloud-based service provided by Google that allows users to run and manage 
Jupyter notebooks for free. This service is utilized for writing and executing Python code without 
requiring additional software installations, as users only need a Google account to log in and save files 
to Google Drive. Google Colab offers a user-friendly notebook interface and was developed as part of 
Google Internal Research (Zain et al., 2023). 

Python 

Python is a high-level programming language that is interpretive, multipurpose, and adopts an Object-
Oriented Programming approach with dynamic semantics to enhance syntax readability. Python 
features automatic memory management and is easy to learn, making it particularly accessible for 
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beginners. As an open-source programming language, Python is free to use and supports collaborative 
development. Its functions include website development, data analysis, scripting, and game 
development (Simanjuntak & Anita, 2022). 

 

METHOD 
Research Design 

This study employs a quantitative approach using the Naïve Bayes algorithm to analyze user 
sentiment regarding the inDrive application based on reviews from the Google Play Store. The 
research process involves several stages, starting from data collection to visualization of the results. 

Research Flow 

The research flow is systematically structured as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Research Flow 

1. Web Scraping 

Reviews of the inDrive application are extracted from the Google Play Store using the web scraping 
method implemented through the Google Colab platform. The scraped data is then exported to a 
Microsoft Excel format for analysis. 

2. Data Collection 

The dataset obtained from scraping consists of 1,000 user reviews. This data includes text reviews that 
will be further processed. 

3. Data Labeling 

The data labeling process categorizes the sentiment into positive or negative. The labeled data serves 
as a reference for training and validating the Naïve Bayes model. 

4. Data Preprocessing 

The reviews collected through Microsoft Excel undergo preprocessing with the following steps: 
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Figure 2. Data Preprocessing Steps 

a. Case Folding: Converts all text to lowercase. 

b. Tokenizing: Splits sentences into individual words. 

c. Stopword Removal: Removes insignificant words, such as conjunctions. 

d. Stemming: Converts affixed words to their root form. 

5. TF-IDF Weighting 

After preprocessing, weighting is conducted using the Term Frequency-Inverse Document Frequency 
(TF-IDF) method. This process assigns a weight to each word in the dataset to determine its 
importance in sentiment analysis. 

6. Classification with Naïve Bayes 

The Naïve Bayes algorithm is used to classify sentiment based on word probabilities in the dataset. 
The classification produces two sentiment categories: positive and negative. 

7. Model Evaluation 

The model's performance is evaluated using a confusion matrix, yielding accuracy, precision, and 
recall values with the following formulas: 

Accuracy =
TP + T𝑁

𝑇𝑂𝑇𝐴𝐿	𝐷𝐴𝑇𝐴
 

 

Precision =
TP

𝑇𝑃 + 𝐹𝑃
 

 

Recall =
TP

𝑇𝑃 + 𝐹𝑁
 

 

8. Data Visualization 

The sentiment analysis results are visualized using a word cloud to illustrate the distribution of words 
in positive and negative sentiments. This visualization facilitates data interpretation. 

 

Time and Place of Research 

Research Time 

This research is designed to be carried out from February to October, covering phases such as 
preparation, implementation, data collection, and the processing and reporting of research results. In 
the preparation phase, a series of activities are conducted, including submitting the title, proposing the 
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advisor's Decree (SK), initial observation, drafting the research proposal, and holding a proposal 
seminar planned to take place from February to March. The implementation and data collection phase 
includes the system development process and data collection, conducted from April to May. 
Subsequently, in the data processing and reporting phase, the research results are validated, and the 
final report is compiled, taking place from June to July.   

Research Location 

This research is conducted online, utilizing Google Play Store as the primary data source, processed 
using Google Colab for data scraping activities. 

Research Equipment 

The research equipment includes hardware, specifically a laptop with an AMD Ryzen 5 processor, 
8GB RAM, and an HDD, as well as supporting software, including the Windows 11 operating system 
and the Google Colab application. 

Classification System Flowchart 

To facilitate visualization of the research process, a flowchart is created to represent the stages of the 
research systematically and structurally. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Classification System Flowchart 

 

RESULTS AND DISCUSSION 
1. Web Scraping Results 

Data collection was conducted using Google Colaboratory by installing the google-play-scraper 
library. The data collected from Google Play Store reviews includes review ID, username, review, 
rating, and review date. 
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Figure 4. Web Scraping in Python 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Web Scraping Results 

 

2. Data Labeling Results 

The data labeling result is in the form of a CSV file containing the categorization of reviews based on 
sentiment (positive or negative). This table serves as the main input for further analysis. 

 

 

 

 

 

 

 

Figure 6. Data Labeling Results 
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3. Data Preprocessing Results 

Preprocessing is carried out to standardize the format and structure of the data for further processing. 
The preprocessing steps include: 

a. Case Folding 

It is to convert all capital letters to lowercase. For example, in Table 4.3, line 7 shows the case folding 
result where all capital letters are converted to lowercase. 

 

 

Figure 7. Case Folding Data 

 

 

 

 

 

 

Figure 8. Case Folding Results 

 

b. Tokenizing 

Breaking sentences into individual words using several methods such as: 

1. sent_tokenize: Splits the text into separate sentences. 

2. word_tokenize: Splits the text into individual words. 

3. gensim_tokenize: Tokenization used in the context of text modeling. 

 

 

 

 

 

 

 

 

 

Figure 9. Tokenizing Results 

 

c. Stopword Removal 

Removing irrelevant words to leave only essential words for further analysis. 
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Figure 10. Stopwords in Google Colab 

 

d. Stemming 

Converting inflected words to their root form using the Sastrawi library. 

 

 

 

 

 

Figure 11. Stemming Results 

 

4.  TF-IDF Weighting Results 

The TF-IDF (Term Frequency-Inverse Document Frequency) method is used to assess the importance 
of a word in a particular document compared to the entire collection of documents. The weighting 
results serve as the basis for analysis using the classification algorithm. 

 

 

 

 

 

 

 

 

 

 

Figure 12. TF-IDF Vocabulary 
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Figure 13. Chi-Square Score for Each TF-IDF Feature 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14. Features in Dataframe Score 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15. Best Features Based on Chi-Square Value 
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Figure 16. Number of Existing Features 

 

5. Naive Bayes Results 

Review data is divided into training and testing data to train the Naive Bayes model. This process is 
conducted in Google Colaboratory. 

 

 

 

 

 

 

 

 

Figure 17. Training and Testing Data 

 

6.  Evaluation Results 

Model evaluation is conducted using a confusion matrix. The evaluation results are as follows: 

 
 Predicted 

Positive 
Predicted 
Negative Total 

Actual 
Positive 84 (TP) 24 (FN) 108 

Actual 
Negative 16 (FP) 76 (TN) 92 

Total 100 100 200 

 

Accuracy =
84 + 76
200

= 0.8 = 80% 

 

Precision =
84

84 + 16
= 0.84 = 84% 

 

Recall =
84

84 + 24
= 0.777 = 77.7% 
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Figure 18. Evaluation Results 

7. Visualization Results 

Visualization is conducted using a word cloud to identify frequently occurring words: 

a. Positive Sentiment: words like "application," "order," "excellent," "good," "helpful." 

 

 

 

 

 

 

 

 

 

 

 

Figure 19. Positive Sentiment 

b. Negative Sentiment: words like "application," "order," "driver," "please," "passenger." 

 

 

 

 

 

 

 

 

 

 

Figure 20. Negative Sentiment 

 

8. Testing Results 

Model testing indicates that the reviews used include 1,000 data points, consisting of: 

• Positive Reviews: 550 
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• Negative Reviews: 450 

 

 

 

 

 

 

 

 

Figure 21. Test Results Chart 

The chart shows the distribution of review numbers and frequently occurring words for each 
sentiment category. 

 

CONCLUSION AND SUGGESTION 
Based on the research results regarding sentiment analysis of user reviews for the inDrive application 
on Google Play Store, with a total of 1,000 reviews that have undergone text preprocessing (including 
transformation, tokenization, stopword removal, and stemming), and classification using the Naïve 
Bayes algorithm with data evaluation through a Confusion Matrix on Google Colaboratory, it can be 
concluded that the majority of responses or reviews towards the inDrive application are positive. The 
Naïve Bayes model demonstrated fairly good performance, with an accuracy of 80%, precision of 
84%, and recall of 77%. These results indicate that the Naïve Bayes algorithm is quite effective in 
classifying review data from the Google Play Store. 

For future research, it is recommended to try other algorithms, such as K-Nearest Neighbor 
(KNN), Support Vector Machine (SVM), or other algorithms, to compare performance in sentiment 
analysis. Additionally, it is advisable to expand the dataset to include a larger and more diverse 
sample, incorporating data from various sources, industry sectors, or different languages. This 
approach is expected to enhance the performance of the sentiment analysis model and provide deeper 
insights into user sentiment patterns. 
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