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Abstract

Twitter is one of the social media platforms where users can post photos, videos and talk about current issues. One of the current issues is
the issue of the ratification of the TNI Bill. The method used is naive bayes with the help of the orange data mining application. Researchers
managed to group 400 tweets from Twitter based on the sentiments and emotions contained in them. The results showed that responses
were Negative with a total of 166 tweets, neutral sentiment reaching 140 tweets, and 94 tweets showing positive sentiment. If the percentage
of polarity analysis is calculated, the results are as large, negative (41.5%), neutral (35%), and positive (23.5%). The Naive Bayes model
used is able to classify data with fairly good accuracy, which is 82%. Although there is still an imbalance in the amount of data between
positive, negative, and neutral sentiments, in general this method is quite reliable for describing public opinion on social media. In addition,
this study shows that Orange Data Mining can be a practical and effective tool in analyzing texts or opinions in cyberspace.

Keywords: twitter, orange data mining, sentiment, ekman algorithm, ruu tni

1. Introduction

Nowadays, social media has become an important part of daily life that is difficult to separate. Among the various platforms available,
Twitter is one of the most popular among the public. Twitter is a type of microblogging social media that allows users to write down and
share their personal activities and views. Through this platform, users can upload photos, as well as express opinions related to various
things. Trending topics on Twitter are often the subject of widespread discussion among the public. So, opinions expressed on Twitter can
be used as a source of data for research. One of the issues that has been widely discussed on Twitter lately is the ratification of the Indonesian
National Army Bill (RUU TNI). This issue attracted public attention because it was considered to have the potential to have a major impact
on military involvement in civilian life. Some of the contents of the bill have sparked pros and cons debates, especially because of concerns
that the military will once again have a major role in the civilian sphere, which has previously been limited since the reform era. Many
people expressed critical opinions, support, and even concern in their tweets, thus making this issue viral and interesting to be studied more

deeply[1].

In this case, sentiment analysis on the Twitter platform is important to see how the public responds, opinions, and feelings to the TNI Bill.
Because data from Twitter is usually unstructured and often contains distractions such as irrelevant information, text mining techniques
are needed in processing such data. Text mining itself is a process to find certain patterns or information from unorganized text data. Its
main objective is to unearth trends, patterns, or knowledge hidden in the collection of texts. One of its main applications is to conduct
sentiment analysis[2]. Solutions that have been carried out by several previous studies have utilized sentiment analysis using
Naive Bayes algorithms. Research by showed that this method was able to classify sentiment with 73% accuracy using 240
trained data and 60 test data. Meanwhile, it got higher results, namely 93.35% accuracy with 100 training data and 150 test
data. These results show that Naive Bayes is effectively used to automatically analyze public opinion on social and political
issues[3].

This study uses the naive Bayes method, Naive Bayes is one of the classification techniques that uses a basic probability
approach to predict the likelihood of an event. This method is relatively easy to understand, but it is still able to provide accurate results
and work quickly. In its application, Naive Bayes assumes that each feature of the analyzed data is independent or does not affect each
other[4]. Based on previous research, the Naive Bayes method has been widely used to classify comments and opinions in sentiment
analysis, and has proven to be effective in this task. In this study, the Naive Bayes algorithm will be used to analyze a phenomenon that is
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still considered taboo, namely suicide, which is rarely discussed openly. This is similar to research from and that raises shooting cases as
the object of study[5]. The Naive Bayes algorithm has proven to be effective in classifying tweets with satisfactory results. The sentiment
analysis conducted showed that this algorithm was able to achieve an accuracy level of 85%[6].

However, until now, there is still not much research that specifically examines public sentiment towards the TNI Bill using Orange Data
Mining. Therefore, this research specifically aims to collect tweets related to the TNI Bill, carry out the process of cleaning and pre-
processing text data, and apply sentiment analysis using Orange Data Mining to classify tweets into positive, negative, and neutral
sentiment categories. In addition, this study also aims to examine the distribution and proportion of sentiment that develops on social
media and presents it in the form of visualization. The data is collected manually, then processed and analyzed using Orange Data Mining
to see and segment sentiment trends in each tweet collected. It is hoped that the results of this research can provide a clear picture of how
the public's attitude towards the policies of the TNI Bill on social media.

2. Research Methods

This study uses a descriptive quantitative approach that aims to evaluate and classify the public response to the ratification of the Indonesian
National Army Bill (RUU TNI) through the analysis of tweets on social media Twitter.

The Naive Bayes algorithm was chosen as the main classification method because it is known to have a simple structure but is able to work
effectively in grouping text data into positive, negative, and neutral sentiment categories[7].

2.1. Type of Research

This research is descriptive and quantitative in nature. Descriptive research is used to provide a systematic overview of the social
phenomena that occur, while the quantitative approach is used to measure and analyze numerical data obtained from text processing.

2.2 Data Sources and Collection Techniques

The research data was obtained from the Twitter platform through the manual collection method (manual crawling). The keywords used
to search the data include: "TNI Bill", "revision of the TNI Law", and "ratification of the TNI Bill".

The time span for data collection is strategically determined to cover the period before and after the passage of the law, in order to represent
public opinion as a whole[8].

2.3 Stages of Data Analysis
2.3.1 Pre-processing of Text

Before sentiment analysis is carried out, raw data from Twitter must go through a pre-processing process. The steps taken include:
Lowercasing,

Remove irrelevant characters such as URLSs, punctuation, symbols, and numbers,

Breaking sentences into words (tokenization),

Stop word removal.

Return the word to its basic form (stemming).

This stage aims to clean up the text so that the classification results become more accurate and relevant.

2.3.2 Classification of Sentiments with Naive Bayes

After the text cleanup process, the data is classified using the Naive Bayes algorithm. This algorithm works on the principle of probability
and assumes that each feature (word) is independent of each other.

With this approach, each tweet is analyzed to determine its probability of falling into one of the sentiment categories. Naive Bayes has
been shown to be effective in the classification of texts, including in the context of public opinion on social media.

The training was conducted with labeled data, while testing was conducted on unlabeled data to measure the accuracy of the predictions.

2.3.3 Model Evaluation

To test the performance of the model, the k-fold cross-validation method was used, which is a cross-validation technique that divides the
dataset into several parts.

Each section is alternately used as test data, while the other part is used to train the model. The model is evaluated based on evaluation
metrics such as:

Accuracy, precision, recall, F1-score.

Previous research noted that the Naive Bayes algorithm can achieve up to 90% accuracy in the sentiment classification of tweets.

2.4 Research Stages

This stage of research was systematically prepared to achieve the purpose of sentiment analysis on the issue of the ratification of the TNI
Bill. The steps taken are as follows:
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Fig. 1: Research steps

2.4.1 Problem Identification and Literature Study
The initial stage of the research was carried out by identifying the main problems, namely the pros and cons of the public to the TNI Bill.

Furthermore, a literature study was conducted from previous research related to sentiment analysis, text mining methods, and Naive Bayes
algorithms.

2.4.2 Data Collection
The data was collected manually from Twitter using the keywords "TNI Bill", "revision of the TNI Law", and "ratification of the TNI Bill".
The collection was carried out to cover the period before and after the ratification in order to capture the dynamics of public opinion as a

whole. The amount of data collected was 400 tweets, which were then analyzed using the Orange Data Mining application for the purpose
of classifying sentiments and emotions.

2.4.3 Pre-processing of Text Data

Raw data goes through text preprocessing stages such as converting letters to a lowercase format, removing punctuation, symbols and
numbers, tokenization, removing stopwords, and stemming. This process aims to improve the quality of the data and the accuracy of
classification.

2.4.4 Classification of Sentiments and Emotions

The cleaned data is then analyzed using a Naive Bayes algorithm to classify tweets into positive or negative sentiment categories. In
addition, emotion classification was also carried out using the Ekman algorithm through the Tweet Profiler widget in Orange Data
Mining[9].

2.4.5 Model Evaluation

To evaluate the model's performance, a k-fold cross-validation method and metrics such as accuracy, precision, recall, and F1-score were
used. This evaluation is important to assess the consistency and effectiveness of the model in classification.

2.4.6 Result Analysis and Drawing Conclusions

After the classification is carried out, the results are analyzed to understand public perception of the TNI Bill. From these results,
conclusions and recommendations were drawn for further research and data-based decision-making.

3. Results and Discussion

The classification process at each stage of sentiment analysis on the ratification of the TNI Bill is carried out using Orange Data Mining.
The design of the sentiment analysis model used can be seen in the image. This model is designed to be used after the data collection
(crawling) process is complete.
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The purpose of developing this model is so that in the future sentiment analysis of various issues on social media can be carried out more
practically and efficiently. In this model, Ekman's algorithm is used through the Tweet Profiler widget to identify emotions from tweet
data. In addition, to strengthen the sentiment classification process, the Naive Bayes algorithm is also applied due to its good ability to

group texts based on sentiment polarity automatically.
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3.1 Crawling Data

The 400 data was collected manually from Twitter using the keywords "TNI Bill", "revi

Bill". The collection was carried out to cover the period before and after the ratification
as a whole.

3.2 Preprocessing

sion of the TNI Law", and "ratification of the TNI
in order to capture the dynamics of public opinion

The data obtained is then processed using Preprocess Text in Orange data mining whose stages include i) Transformation, ii) Tokenization,
iii) Normalization, and iv) Filtering. This approach is in line with previous research that stated that text cleanup is a critical step in sentiment
analysis. Furthermore, the widget used, namely Word Cloud, functions to provide word visualization before and after the preprocessing

process. Figure 4. Showing pre-processing flows using orange data mining.
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As shown in figure 4, several widgets are used in the process of creating Word Cloud. This process involves using Corpus widgets,
preprocess text, and Word Cloud. The Corpus widget plays a role in manipulating and analyzing text data, allowing users to perform
various tasks such as text processing, feature extraction, and data analysis. Meanwhile, the Text Preprocess widget helps clean, prepare,
and optimize text before it is further analyzed, for example for topic modeling, classification, and grouping. The Word Cloud widget
functions to visualize the frequency of word occurrence in a text so that it is easier to understand. Figures 5 and 6 show the results of the
word cloud visualization of the tweet data of the TNI Bill, with figure 5 showing the view before going through the preprocessing stage,
while figure 6 shows the results after the text data is processed
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Fig. 6: After preprocessing

Figures 5 and 6 show a fairly clear difference. In figure 6, punctuation, hashtags (#), as well as unnecessary words or symbols have been
removed, so that the text is cleaner and ready for analysis.

3.3 Emotional Analysis

Emotional analysis was carried out to understand the level of emotions related to the TNI Bill. This process uses the Tweet Profiler widget
that uses the Ekman (multiclass) algorithm to categorize emotions in the tweet data. The calculation flow with orange data mining can be
seen in figure 7.
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Fig. 8: Results of emotional analysis

Based on the results of the calculations shown in figure 8, the number of emotions detected in the tweet is as follows: anger = 12, insult =
11, fear = 62, happiness = 99, sadness = 14, and surprise = 202. From this data, it can be concluded that the majority of twitter users were

surprised by the passage of this TNI Bill.

3.4 Polarity Classification

The classification of sentiment polarity was carried out using the Multilingual sentiment technique. Orange data mining provides this tool
through a sentiment analysis widget. This stage of analysis involves several widgets, including file widgets, corpus, preprocess text,
sentiment analysis, data tables, select columns, box plots, and save data.
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Fig. 9: Sentiment analysis results

Based on Figure 9, sentiment analysis of 400 tweets discussing the ratification of the TNI Bill shows that the majority of responses are
negative with a total of 166, neutral sentiment of 140, and positive sentiment of 94. If the percentage of polarity analysis is calculated, the
results are as large, negative sentiment = 41.5%, neutral = 35%, and positive = 23.5%

3.5 Testing of the Naive Bayes Algorithm
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Fig. 10: Results of testing the naive Bayes model

Based on Figure 10, the Naive Bayes model shows quite good performance, shown by an Area Under Curve (AUC) value of 0.856 and an
accuracy (CA) of 82.0%. The F1-Score obtained of 0.818 indicates a balance between precision and recall values. A precision of 0.843
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indicates that most of the positive predictions the model produces are correct, while a recall of 0.820 reflects the model's ability to detect
positive cases. On the other hand, the Matthews Correlation Coefficient (MCC) value of 0.740 indicates a strong correlation between the
prediction results and the actual data.

Overall, these results indicate that the Naive Bayes algorithm is able to classify the data quite well. A high AUC value indicates the model's
ability to distinguish between classes, while a sufficiently high F1 and MCC values indicate the consistency of the model's performance in
the classification process.

To measure the performance of the model in more detail, a confusion matrix was used which showed the number of True Positives (TP),
True Negatives (TN), False Positives (FP), and False Negatives (FN) created by the model. Figure 11 shows the results of the confusion
matrix from the naive Bayes model.
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Fig. 11: Confusion Matrix

Based on the confusion matrix in Figure 11, it can be seen that the model is able to identify most of the data accurately. Of the total 166
data labeled Negative, 114 were correctly predicted, while 29 were classified as Neutral and 23 as Positive. For the Neutral class, out of
140 actual data, 133 of them were correctly classified, while 2 were misclassified as Negative and 5 as Positive. In the Positive class, out
of 94 data, the model managed to correctly predict 81, while 10 were classified as Neutral and 3 as Negative.

In general, the model shows quite good classification performance, especially in the Neutral class, which obtains the highest number of
correct classifications. However, there are still mistakes in distinguishing certain classes, especially in Negative data which is often
classified as Neutral. This indicates that despite the high overall accuracy, the model still has the potential to be improved in terms of
separation between similar classes.

4. Conclusion

This research proves that sentiment analysis on the issue of the ratification of the TNI Bill can be done well using the Naive Bayes algorithm
through the Orange Data Mining application. Of the 400 tweets collected manually, most of the public showed a negative response to this
bill, namely 166 tweets (41.5%), neutral as many as 140 tweets (35%), and 94 tweets (23.5%) showing positive opinions. In addition, the
emotional analysis of the tweets showed that many people felt surprised, followed by excitement and fear. This shows that the ratification
of the TNI Bill caused a considerable emotional reaction from the public.

The Naive Bayes model used succeeded in classifying the data with fairly high accuracy, which was 82%. Although there is still an
imbalance between the number of positive, negative, and neutral tweets, the results are still quite good. This can also be seen from other
metrics such as F1-score and AUC which show that the model's performance is quite stable. Overall, this method has proven to be effective
and practical for finding out people's opinions on social media on important issues. Orange Data Mining has also been proven to help the
analysis process become easier and more efficient. This research can be an example or basis for analyzing other issues that are widely
discussed on the internet.
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