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Abstract 
 

The rapid development of 5G technology has triggered various reactions from the public on social media platforms such as YouTube. User 

sentiment towards videos discussing 5G technology varies, from positive to negative. This research aims to improve the sentiment 

classification model of YouTube user reviews of videos about 5G technology with the Naïve Bayes algorithm, which is known to be able 

to handle large text data and sentiment variations. This research goes through the stages of collecting review data from YouTube, data 

preprocessing including tokenization, stop word removal, and stemming, and sentiment classification into positive, neutral, and negative 

categories using Naïve Bayes. The bag-of-words (BOW) technique is used to improve the algorithm's performance. The results showed a 

sentiment distribution of 1,581 neutral, 1,165 positive, and 517 negative. The proposed model achieved 98% accuracy, with macro average 

precision 0.99, recall 0.98, and F1-score 0.98. Weighted average resulted in precision 0.98, recall 0.98, and F1-score 0.98. These results 

show the model performs very well in sentiment classification. This research is expected to make a significant contribution in understanding 

public perception of 5G technology. 
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1. Introduction 

The development of information and communication technology has progressed rapidly. These advancements have had a significant impact 

on various sectors, including industry, education, health, and social. One of the most important developments in technology is the advent 

of 5G networks, which are expected to improve data access speeds, network capacity, and overall communication efficiency. 5G technology 

promises significantly higher data rates, lower latency, and the ability to support millions of connected devices simultaneously, making it 

critical for advanced applications such as the Internet of Things (IoT), autonomous vehicles, virtual reality, and smart cities.[1] 

Youtube is a popular video sharing platform where users can interact, watch, comment and share videos for free. There are many types of 

videos that users can upload on the Youtube platform. One example of this type of video is a video that discusses a particular product. The 

many products that are discussed or reviewed cause irrelevant comments, namely different public sentiments.[2]. Youtube is also a means 

of expressing opinions or opinions from each individual, both through video uploads and from user comments. Users can freely provide 

opinions through the comments column regarding the video content they watch. [3] 

 

Term Frequency-Inverse Document Frequency (TFG-IDF) is a method to weight words against documents. This method calculates the 

weight based on how often the word appears in the document and how often the word appears in the document set. If the word appears 

frequently in the document, then the weight will be high.[4] 

 

In addition to the TF-IDF method, the Bag of Words (BOW) method is one of the methods used to retrieve features from sentences or 

documents. The BOW model converts text data into a vector of predetermined length through counting the occurrences of words. The use 

of BOW involves two stages, namely determining the words present in the entire sentence or document, and determining the scoring 

method for each occurrence of the previously identified words.[5] 

 

Naive Bayes is a classification based on probability theory created by Thomas Bayes, an English scientist, which provides estimates for 

potential likelihoods based on past performance, known as Bayes' Theorem.[6] 

 

The problem formulation of this research is how to apply the Naïve Bayes algorithm in classifying the sentiment of YouTube user comments 

on videos that discuss 5G technology. This research also aims to evaluate the performance of the Naïve Bayes algorithm in the classification 

of comment sentiment into positive, negative, and neutral categories, and determine the distribution of the comment sentiment level. The 

results of this research are expected to provide a deeper understanding of public perceptions of 5G technology. 
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2. Literature Review 

2.1. Data Mining 

Data mining is the process of collecting and processing data to extract important information from the data. The information obtained can 

be in the form of numbers, or information that can be used for various purposes. The process of collecting and extracting this information 

can be done using software with the help of statistical calculations, mathematics or the latest using Artificial Intelligence (AI).[7]. 

 

2.2. Naïve Bayes 

 

Previous research by (Febriyanti & Syofiani, 2023) discusses the analysis of public sentiment towards the concept of childfree based on 

comments taken from the YouTube platform. This research uses a data collection method through crawling comments with the help of the 

YouTube API, followed by a preprocessing process that includes tokenization, transformation, and classification using the Naïve Bayes 

algorithm. The analysis results show that the majority of public reactions to childfree tend to be negative, with an accuracy rate of 97%. In 

addition, this research also presents data visualization in the form of word clouds to describe words that often appear in comments, both 

positive and negative. Recommendations for future research include taking data from international comments and using other sentiment 

analysis algorithms. 

 

To evaluate the performance of the classification model in this study, several evaluation metrics that are common in machine learning are 

used, namely accuracy, precision, recall, and F1-score. These metrics aim to measure how well the model classifies the available review 

data. The following is an explanation and formula for each evaluation metric: 

 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛𝑠

𝑡𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑑𝑎𝑡𝑎
 

 

 
            

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =  
𝑇𝑟𝑢𝑒 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒

𝑇𝑟𝑢𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 + 𝐹𝑎𝑙𝑠𝑒 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒
 

 

 

 
 

𝑅𝑒𝑐𝑎𝑙𝑙 =  
𝑇𝑟𝑢𝑒 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒

𝑇𝑟𝑢𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 + 𝐹𝑎𝑙𝑠𝑒 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒
 

 

 

 
 

3. Research Method 

The methodology used in this research, namely Knowledge Discovery in Database (KDD) itself is a technique for obtaining information 

or knowledge from selected data [8]. There are 5 stages as follows Data Selection, Preprocessing, Transformation, Data Mining, Evaluation. 

Figure 1 is the research methodology that will be carried out. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table  1: Activity Description Research Method 

Stages Activity Activity Description 

Data Selection Data Collection The data used in this research consists of user comments on YouTube 

videos discussing 5G technology. The data was collected using the 
YouTube API. 

Preprocessing Data Cleaning & Labeling This step includes removing special characters, numbers, and URLs, as 

well as assigning sentiment labels (positive, neutral, negative) based on 

the comment content. 

Fig. 1: Research Method 
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Transformation 

Data 

TF-IDF Weighting Cleaned comments are transformed into numerical vectors using the 

Term Frequency–Inverse Document Frequency (TF-IDF) method. 

Data Mining Naïve Bayes Classification The Naïve Bayes algorithm is applied to classify comments into three 
sentiment classes based on features generated from the TF-IDF process. 

Evaluation Model Performance Testing Model performance is evaluated using metrics such as Accuracy, 

Precision, Recall, and F1-Score to determine the effectiveness of the 

classification. 

3.1. Data Selection 

In this initial stage is data collection and data labeling. Data retrieved using web scrapping techniques using phyton programming [9] 

Crawling data, comment collection (comment crawling) is taken by crawling data on YouTube social media with the help of the YouTube 

API (Application Programming Interface) [10] In this data crawling process, it is done by pulling comments from one of the YouTube 

content creators with the topic of 5G Technology. 

3.2. Preprocessing 

Preprocessing is used to clean and prepare the dataset before further analysis. It processes the removal of irrelevant data such as URLs, 

hastags, as well as the removal of non-alphabetic character symbols. Furthermore, text data is converted into lowercase letters, tokenized, 

stopwords, and stemming. Through these preprocessing steps, text data can be processed into a more structured form, and there are no 

more irrelevant text characters, so the data is ready for further processing. 

3.3. Transformation Data 

Data transformation aims to get the required document representation. In this transformation stage, the author performs feature extraction 

with TF-IDF. [9].  

3.4. Data Mining 

Data Mining is carried out for the sentiment classification process on review data that has gone through the transformation stage using the 

Naïve Bayes algorithm.  

3.5 Evalution 

In the evaluation stage, an assessment of the performance of the Naïve Bayes model that has been trained using user comment data is 

carried out. The evaluation is conducted on test data to measure the extent to which the model can classify sentiment into three categories 

Negative, Neutral, and Positive. 

4. Result and Discussion 

4.1. Research Result 

This research applies the Knowledge Discovery in Database (KDD) method through a quantitative approach to analyze YouTube user 

sentiment towards videos discussing 5G technology, using the Naïve Bayes algorithm.  

4.1.1.  Data Selection Results 

The data used for the sentiment analysis process comes from YouTube user comments on 5G technology discussion videos totaling 3326 

comments, then crawling comment data from YouTube, researchers do Data Selection first because it only focuses on video comments on 

the topic of 5G Technology. The results of the data crawlng process are depicted in Figure 2. 

 

 

 

 

 

 

 

Fig. 2: Data Crawling Results 
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4.1.2. Preprocessing 

Preprocessing is the initial stage that must be done before analyzing data. Data preprocessing aims to turn unstructured data into structured 

data to facilitate the analysis process. The data preprocessing process involves several stages such as cleaning, transformation, tokenizing, 

stopword removal, stemming, translation, and labeling. 

 
It can be seen that the sentiment of YouTube user comments on 5G network technology is dominated by neutral sentiment of 48.5% or 

1,581 data out of a total of 3,263 comment data. 

 
4.1.3. Transformation Data 

In the process of data mining, a numeric dataset is needed because the current dataset is still in the form of a string, so it is necessary to 

change it into word form. This stage goes through several processes, namely changing the data type to numeric and weighting words 

using the TF- IDF algorithm. The calculation of word weight is done by first determining the Term Frequency (TF) value [11]. The 
following is the weighting of words on test and training data. 
 

 

Fig. 4: Labeling Result 

Fig. 3: Preprocessing Result 

Fig. 4 : Word weighting on test data 

Fig. 3 :Weighting words in the training data 
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Splitting Data; Data splitting is an important process in developing machine learning models. This process aims to divide the dataset into 

two main parts, one for training the model and the other for testing the trained model with a ratio of 80:20. The main goal is to avoid 

overfitting and ensure that the model built can generalize well to new data that has never been seen before. 
 

4.1.4. Data Mining 

Data Mining is the process of extracting knowledge or information from large unstructured data sets with the aim of discovering useful 

patterns or relationships. In the context of KDD, the data mining process involves the use of statistical techniques, algorithms, and 

machine learning to extract relevant information from a prepared dataset. Here are the results of the data mining process: 

The classification model performed very well on the training data with an accuracy of 95.21%. This shows that the model is able to 

predict the class with a high success rate. Based on the confusion matrix, for the Negative class, there were 389 correct predictions, with 

6 data incorrectly predicted as Neutral and 38 data incorrectly predicted as Positive. For the Neutral class, there were 1184 correct 

predictions, while 77 data were incorrectly predicted as Positive. In the Positive class, the model successfully predicted 912 data 

correctly, but there was 1 data incorrectly predicted as Negative and 3 data incorrectly predicted as Neutral. 

 

The model showed excellent performance on the test data with an accuracy of 98.32%, indicating a high ability to correctly predict the 

class. Based on the confusion matrix, for the Negative class, there were 82 correct predictions, with 1 data incorrectly predicted as 

Neutral and 2 data incorrectly predicted as Positive. For the Neutral class, the model successfully predicted 316 data correctly, but there 

were 8 data incorrectly predicted as Positive. Meanwhile, for the Positive class, the model gave highly accurate results with 244 correct 

predictions without error. This result confirms that the model performs very well, especially in distinguishing between Neutral and 

Positive classes on the test data, with only a few errors occurring on the Negative class. 

 

4.1.5. Evaluation 

In the evaluation stage, an assessment of the performance of the Naïve Bayes model that has been trained using user comment data is 

carried out. Evaluation is carried out on test data to measure the extent to which the model can classify sentiment into three categories 

Negative, Neutral, and Positive. The following are the results of the evaluation carried out on Naïve Bayes performance 

The model performed very well in the classification of the three classes of negative, neutral, and positive, with an overall accuracy of 

98%. For the negative class, precision reached 1.00, indicating all predictions for this class were correct. However, recall was slightly 

lower at 0.96, resulting in an F1-score of 0.98 with a support of 85 samples. Performance for the neutral class was excellent, with a 

precision of 1.00 and recall of 0.98, resulting in an F1-score of 0.99 from 324 samples. The positive class showed a precision of 0.96, 

with a perfect recall of 1.00, resulting in an F1-score of 0.98 from 244 samples. Overall, precision was recorded at 0.98, recall at 0.98, 

and F1-score at 0.98, showing a very stable performance in classifying all classes. The macro averages for precision, recall, and F1-score 

Fig. 7: Training Data Evaluation Results 

Fig. 8: Test data evaluation results 

Fig. 9: Naive Bayes model evaluation results on test data 
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were 0.99, 0.98, and 0.98 respectively, indicating that the model worked consistently across all classes. The weighted average, which 

considers the distribution of the number of samples, shows precision, recall, and F1-score values of 0.98. With these results, the model 

can be concluded to have consistent and excellent performance in classifying the data, despite the difference in the number of samples in 

each class. 

 

4.2. Discussion 
 

The results obtained from both training and testing phases indicate that the Naïve Bayes classification model performs with high 

effectiveness in categorizing user sentiments into Negative, Neutral, and Positive classes on YouTube comments related to 5G technology. 

During the training phase, the model achieved a high accuracy of 95.21%, demonstrating a strong ability to correctly classify sentiment 

categories. An analysis of the confusion matrix reveals that for the Negative class, the model made 389 correct predictions, with 6 instances 

misclassified as Neutral and 38 as Positive. In the Neutral class, the model correctly classified 1,184 instances, while 77 were incorrectly 

predicted as Positive. For the Positive class, 912 instances were correctly classified, with 1 misclassified as Negative and 3 as Neutral. 

These results indicate that while the model performs exceptionally well on the training data, there is a small degree of confusion, particularly 

between Neutral and Positive classes. The performance on the testing data further reinforces the robustness of the model, achieving an 

even higher accuracy of 98.32%. For the Negative class, the model correctly predicted 82 instances, with only 1 instance misclassified as 

Neutral and 2 as Positive. The Neutral class had 316 correct predictions, with 8 instances misclassified as Positive. The Positive class 

achieved flawless results with 244 correct predictions and no misclassification. These results indicate a highly reliable classification 

capability, particularly in distinguishing between Neutral and Positive sentiments, with minimal confusion across classes. 

 

Evaluation metrics such as Precision, Recall, and F1-Score further affirm the model’s strong performance. The Negative class achieved a 

precision of 1.00, indicating that all predictions labeled as Negative were indeed correct. The recall for this class was slightly lower at 0.96, 

resulting in an F1-score of 0.98. For the Neutral class, the model reached both precision and recall values close to perfect, at 1.00 and 0.98 

respectively, leading to an F1-score of 0.99. The Positive class demonstrated precision of 0.96 and recall of 1.00, with an F1-score of 0.98. 

The overall accuracy of 98% is complemented by consistent macro and weighted averages of precision, recall, and F1-score at 0.99, 0.98, 

and 0.98, respectively. These findings highlight the Naïve Bayes model's high stability, generalization capability, and minimal bias across 

classes, even in the presence of class imbalance. The minor misclassifications observed, particularly between Neutral and Positive classes, 

suggest an area for potential improvement through further tuning of preprocessing techniques or exploring ensemble models. In conclusion, 

the Naïve Bayes algorithm proves to be an effective and efficient approach for sentiment classification in multilingual and diverse comment 

datasets such as those found on YouTube, especially when analyzing topics with varying public opinions like 5G technology. 

5. Conclusion  

Based on the results of this research, the discussion that has been carried out, it can be concluded as follows: 

1. The application of Naïve Bayes algorithm in sentiment classification of YouTube users' comments on 5G technology videos showed 

excellent performance, with an accuracy of 95.56% on training data and 98.32% on test data. The model was able to classify 

comments into positive, neutral and negative categories with a very low error rate, and showed a high ability to predict sentiment on 

new data accurately and consistently. 

2. Sentiment distribution analysis shows that the majority of comments are neutral (47.93%), followed by positive (39.36%), and 

negative (12.71%) comments, indicating that public perception of 5G technology tends to be neutral with a fairly strong positive 

tendency. This finding confirms that the Naïve Bayes algorithm is not only reliable in sentiment classification, but also able to provide 

an informative picture of public opinion towards technological developments. 
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