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Abstract 
 

This study aims to analyze the sentiment of Gopay application user reviews using the Natural Language Processing (NLP) approach based 

on the Naïve Bayes Multinomial algorithm. User reviews are taken from a public dataset available on the Kaggle platform, which contains 

review text and rating scores in Indonesian. The stages of this research include data collection, data preprocessing, data transformation, 

sentiment modeling, and model evaluation. In the data selection stage, only two relevant columns, namely the review text and the 

assessment score, are retained to ensure a focused analysis. The preprocessing stage involves text cleaning, punctuation removal, 

tokenization, stop words removal, and stemming to produce clean and structured data. The processed data is then converted into numerical 

representations using the TF-IDF (Term Frequency-Inverse Document Frequency) technique. The classification process is carried out using 

the Naïve Bayes Multinomial algorithm, where reviews are categorized into three sentiments: positive, neutral, and negative, based on user 

rating scores. Model evaluation was carried out using accuracy, precision, recall, and F1-score metrics. The results show that Naïve Bayes' 

Multinomial algorithm is able to classify sentiment with 90% accuracy, with the best performance on positive sentiment. However, the 

model shows weaknesses on the neutral sentiment classification, with a very low F1-score, which is caused by an imbalance in the amount 

of data between categories. This research contributes by generating insights into user perceptions of the Gopay application. The results of 

the analysis show that most of the reviews are positive, reflecting user satisfaction with the ease and security of the service. Meanwhile, 

negative reviews indicate technical and customer service issues that require further attention. The study recommends improving the quality 

of service based on complaints in negative reviews and maintaining the advantages of features that users appreciate. Thus, the results of 

this research can be used to support strategic decisionmaking in the development of GoPay services. 
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1. Introduction 

The rapid developments in the field of informatics have had a significant impact on various aspects of life, including financial technology 

or fintech. Digital wallet applications such as Gopay have become a crucial tool for people to make financial transactions quickly and 

easily. The success of this application is highly dependent on its ability to understand user needs and sentiments in order to provide optimal 

service. Sentiment analysis from user reviews is one of the important ways to explore user perceptions and identify areas for service 

improvement [1]. In the field of education, the use of informatics-based technology has changed conventional teaching methods to be more 

flexible and accessible, thereby encouraging the improvement of learning quality [2]. 

The changes that have occurred in this digital era emphasize the importance of further research on the use of information technology to 

support various sectors of life. Although the development of information technology provides many benefits, there are a number of 

challenges that need to be overcome, especially in large-scale data management and analysis. One of the prominent issues is the volume 

of data generated by digital applications, such as the Gopay payment application, which has not been balanced with adequate analytical 

capabilities. User reviews that are rich in important information related to service quality are often not processed properly, so business 

decisions are not optimal without the right analytical tools, such as Natural Language Processing (NLP) techniques [3]. 

Algorithms commonly used in sentiment analysis, such as Naïve Bayes and K-Nearest Neighbor (KNN), often face limitations when it 

comes to accuracy and interpretation of complex data [1]. The gap between the development of data analytics technology and its application 

in the business sector, especially in understanding the nuances of sentiment in user reviews, is a relevant issue. Business decisions based 

on inaccurate sentiment analysis can be detrimental to the company, especially in improving service quality and user experience. Therefore, 

the development of more effective NLP methods for sentiment analysis is essential to address this problem and answer the literature gap 

regarding data-driven service optimization from financial app user reviews.  

A number of previous studies have discussed sentiment analysis using the Natural Language Processing (NLP) approach and various 

algorithms in the context of digital applications. One of the studies conducted by [4] examined user reviews on the Bibit and Bareksa 

applications using the K-Nearest Neighbor (KNN) algorithm. The study shows that KNN has quite good abilities in sentiment classification. 
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However, its limitations lie in its degraded performance when dealing with very large and diverse data, and the lack of further exploration 

of combining NLP with other techniques to improve the accuracy of sentiment analysis results. Another study by [1] conducted a 

comparison between several algorithms, namely Support Vector Machine (SVM), Naïve Bayes, and Perceptron, in the sentiment analysis 

of product reviews on Tokopedia. The results of this study show that Naïve bayes is superior in terms of accuracy compared to other 

algorithms. 

However, this study has limitations in terms of using more in-depth data pre-processing techniques, such as word embedding or more 

advanced transformer-based models, which can further optimize model performance. Another study by [3] focused on analyzing the 

sentiment of MyPertamina application user reviews using the KNN and Naïve Bayes algorithms. The results show that Naïve Bayes is 

superior in data processing speed to KNN, although Naïve Bayes' accuracy still needs to be improved. The study has not yet explored the 

application of modern NLP techniques, such as Bidirectional Encoder Representations from Transformers (BERT), which have the 

potential to capture more profound and contextual nuances of sentiment. While these three studies have made a significant contribution to 

the development of sentiment analysis in digital applications, there is an opportunity for further research. The approach used in previous 

studies still has limitations, especially in the application of more sophisticated modern NLP techniques and the lack of exploration of more 

complex data pre- processing methods. Further research may focus on the application of more cutting-edge NLP technology as well as the 

use of hybrid techniques that combine multiple algorithms to overcome existing limitations and improve the accuracy of sentiment analysis 

results. 

The main purpose of this study is to develop and implement the Natural Language Processing (NLP) method to improve the accuracy of 

sentiment analysis on Gopay application user reviews. This research aims to overcome the limitations of traditional algorithms used in 

sentiment analysis, which are often less able to capture the context and nuances of sentiment in depth. Through this research, it is hoped 

that a more accurate approach can be produced in extracting user sentiment, so that the information generated can support the optimization 

of Gopay application services. The significance of this research lies in its contribution to filling the knowledge gap related to the application 

of more effective NLP methods for financial services applications. Practically, this research is also expected to provide benefits for service 

providers, especially in understanding user feedback more accurately to improve the quality of services provided. 

2. Research Methods  

This study uses the Natural Language Processing (NLP) approach to analyze the sentiment of Gopay application user reviews. The method 

implemented includes several stages, starting with collecting user review data from the application platform, and then going through a data 

pre-processing process to clean and prepare the text for analysis. The pre-processing process includes punctuation removal, text conversion 

to lowercase letters, tokenization, stemming, and deletion of common words (stop words), which aims to improve the quality of text data. 

After this process, the text will be converted into a numerical representation using the TF-IDF (Term Frequency-Inverse Document 

Frequency) technique. For sentiment classification, the study used Naïve Bayes' Multinomial algorithm, which is known to be effective for 

text-based analysis. 

 

The model's performance will be evaluated using metrics such as accuracy, precision, recall, and F1-score to assess the extent to which the 

model is able to accurately classify sentiment. With this approach, the research is expected to be able to capture user sentiment patterns 

efficiently, provide reliable results, and be relevant to support decision-making.  

3.1. Results and Discussion  

This study uses a method to analyze the review sentiment of Gopay application users using Natural Language Processing (NLP) techniques.  

3.2. Data Selection  

The dataset used in this study is taken from the Kaggle platform, a platform that provides various public datasets for research purposes. 

The dataset titled "GoPay App Reviews Indonesian" includes GoPay app user reviews in Indonesian. 

3.3. Pre-processing Data Using NLP Techniques  

After the data is collected, pre-processing is carried out on the text of user reviews. This step is critical in the NLP-based sentiment analysis 

process to ensure that the data is in a form that is ready to be processed by the machine learning model.  

Figure 1: Research method 
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a. Removal of special characters  

b. Tokenization to break down text into individual words  

c. Convert lowercase letters to maintain data consistency.  

d. Removal of stop words   

e. Stemming or Lemmatization to change a word to its basic form. 

3.4. Labeling 

 
The labeling process is an essential stage in sentiment analysis that aims to classify data into certain categories according to research needs. 

In the context of the GoPay application review dataset, labeling is carried out by using the score column as a reference to determine the 

sentiment category. A score of 4-5 is defined as a positive sentiment because it reflects satisfaction or a good assessment of the application. 

A score of 3 is categorized as neutral sentiment, which represents the user's views that are not inclined towards satisfaction or 

dissatisfaction. Meanwhile, a score of 1-2 is classified as a negative sentiment because it indicates user dissatisfaction with the app. The 

categories generated from this process are used as variable targets in the development of machine learning models. 

3.4.2. Feature Extraction with TF-IDF Vectorization  

After the pre-processing stage, the next step is to extract features from the review text using the TF-IDF (Term Frequency-Inverse 

Document Frequency) technique. TF-IDF converts the words in the review text into numerical representations that can be incorporated 

into the classification model.  

Figure 2: Pre-processing Data 

Figure 3: Labeling 

Figure 4: Feature Extraction with TF-IDF Vectorization 
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3.5. Data Sharing for Model Testing training  

Before training the model, the data is divided into training data and test data. Training data is used to train the model, while test data is 

used to evaluate its performance. 

3.6. Model Naïve Bayes  

Naïve Bayes is a classification model that is often used for sentiment analysis due to its simplicity and effectiveness in the classification of 

texts. effective machine learning for text analysis. This model calculates the probability of each sentiment category (positive, negative, 

neutral) based on the given features.  

 

3.7. Model Evaluation  

Model evaluation is a crucial step in the development of machine learning algorithms to assess the model's ability to make predictions on 

new data that has never been used during the training process. This evaluation aims to ensure that the model does not experience overfitting, 

which is a condition where the model is only able to work well on the training data but fails on the test data. In this context, various 

evaluation metrics are used, such as accuracy, precision, recall, and F1-score. As a complement, the confusion matrix is used to provide a 

detailed view of the distribution of correct and false predictions for each class.  

4. Conclusion  

This research focuses on the application of the Natural Language Processing (NLP) method to improve the sentiment analysis of GoPay 

application user reviews. In this study, NLP was used to automatically identify user sentiment, which was divided into three main 

categories: positive, neutral, and negative. Using the Naïve Bayes model, the results show that NLP can provide a more accurate analysis 

of user perception of the application. The NLP technology applied in this study shows that the model used, the Naïve Bayes Multinomial 

Model, shows a high overall accuracy, which is 90%, with excellent performance in the positive category. 

However, the model's performance in the neutral category is very weak, which is the model's main weakness in sentiment classification. 

This study shows that the NLP method is effective in fulfilling the research objective, which is to increase sentiment analysis on Gopay 

user reviews to optimize the service. With the results achieved, this study succeeded in providing recommendations that can be used as a 

basis for the Gopay development team to improve and improve the service according to user needs and perceptions. 

The results of the analysis show that the majority of user reviews have positive sentiment, which reflects satisfaction with Gopay's services. 

Dominant words such as "easy," "steady," "transactional," and "secure" in the word cloud indicate that the aspects of convenience, speed, 

and security are the features that users appreciate the most. The distribution of sentiment shows the dominance of positive reviews, while 

negative and neutral reviews are much less. Word cloud on positive sentiment provides insight into the aspects of services that are valued, 

while negative reviews indicate areas of service that need improvement. The results of this analysis provide a basis for strategic decision-

Figure 5: Model Testing Training 

Figure 6: Model Naive Bayes 

Figure 7: Model Evaluation 
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making, such as improving user complaints identified in negative reviews and improving features that are the strengths of the GoPay 

service.  
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