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Abstract

The development of social media platforms has made Twitter a crucial tool for understanding public opinions on various social and policy
aspects. Analyzing patterns of public opinion on large and unstructured text datasets requires the use of efficient computational techniques.
This study aims to explore the public views of Indonesian citizens on Twitter by applying text processing methods and k-means clustering.
The data used in this research method consists of a collection of Indonesian-language tweets taken from a common dataset. The research
process includes data collection, text preparation (including lowercase conversion, word separation, removal of common words, and
stemming), and feature extraction through TF-IDF. Then, the k-means clustering algorithm is applied to group tweets based on the
similarity of word patterns used. The results of this study show that this approach can create representative groups of opinions and help
identify the main themes discussed on Twitter. These findings are expected to contribute to the study of the use of data mining and clustering
techniques in social media-based public opinion analysis that has been used in the life of Indonesian society.
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1. Introduction

Social media has become one of the main platforms for Indonesian society to express opinions and viewpoints regarding various events
occurring around them. One widely used platform is Twitter, as it allows users to express opinions in a concise, fast, and open manner. In
Indonesia, Twitter is often utilized to discuss social, political, and economic issues. However, the level of public participation in
conversational activities on Twitter remains limited, resulting in a relatively small amount of textual data that reflects public opinion
incompletely. The data are unstructured in nature, making them difficult to analyze manually without the support of appropriate data
processing techniques [1].Several studies have shown that text mining techniques can be used to process textual data from social media so
that it can be analyzed systematically. Text mining plays a role in data cleaning, word processing, and representing textual data into forms
that can be processed computationally. The application of text mining to Twitter data has been used to extract information, identify
discussion patterns, and understand public opinion on specific topics [2]. Therefore, text mining is a relevant approach for social media—
based public opinion analysis.In addition, clustering methods are often used to group Twitter textual data based on content similarity
without requiring initial labels. Several previous studies have applied the k-means clustering method to group public opinions in various
contexts, such as political discussions, random user opinions in specific regions, and tweet analysis in the e-commerce sector. The results
of these studies indicate that the k-means method is capable of forming opinion clusters that represent certain topics or discussion patterns,
thereby facilitating the analysis and interpretation of public opinion [1][3][10].

Nevertheless, previous studies have mainly focused on sentiment analysis using classification approaches that require labeled data. In
reality, public opinion data on Twitter generally do not have clear sentiment labels and are dynamic in nature. Therefore, a clustering
approach is a suitable alternative for analyzing public opinion without relying on labeled data. Based on this, this study aims to develop
clustering methods for analyzing Indonesian public opinion based on text mining using Twitter social media. This research is expected to
provide an overview of emerging patterns or public opinions and to serve as a reference for the application of data mining techniques in
text-based opinion analysis [4].

2. Research methods

This study applies a quantitative method using data mining techniques to examine public views of Indonesian society on the Twitter social
media platform. Data mining techniques are often used in studies focusing on social media due to their capability to efficiently handle


https://ioinformatic.org/
https://issn.brin.go.id/terbit/detail/20211008340993531
mailto:Karoluskar509@gmail.com1*,richardberutu52*

3046 Journal of Artificial Intelligence and Engineering Applications

large-scale and unstructured textual data. Text mining methods are combined with the K-Means Clustering algorithm to group public views
based on similarities in textual content without requiring labeled data [4].

2.1 Data Collection

This study utilizes secondary data in the form of tweets that express public views of society, collected from the Twitter social media
platform. Twitter was selected as the data source because it is frequently used by Indonesian society to express their views openly and in
real time [5]. The data were obtained from publicly available online datasets; therefore, this study does not violate user privacy and is
consistent with previous research that uses Twitter as a source of public opinion data.

2.2. Data Preprocessing

The preprocessing stage is conducted to reduce noise in textual data before further analysis. The purpose of preprocessing is to remove
disturbances and improve the quality of textual data. The preprocessing processes carried out include case conversion, tokenization,
stopword removal, and stemming. This process is crucial because Twitter data generally contain punctuation marks, acronyms, and non-
standard words that may affect analysis results if not properly handled [6], [7].

Table 1.X presents examples of tweet preprocessing results. The data used in this study consist of 1,000 Indonesian-language tweets
obtained from the publicly available EmoTweetID dataset. The initial data processing includes cleaning content from URLs, mentions,
hashtags, numbers, and special characters, as well as applying case folding. Tokenization, stopword removal, and stemming are performed
automatically during the data processing stage using text mining techniques.

Table 1 : X Example of Data Preprocessing Results

No Original tweet Tweet after Cleaning
1 @!!Inew year seems nothing special{} New Year's seems like nothing special
2 https:”Bismillah, hopefully......you will always be given good health”  In the name of God, may you always be blessed with
good health
3 PROVEN!! TRUSTED!! Your Twitter account will gain more It's proven and trusted that your Twitter account will
followers. GUARANTEED!! Want it? gain more followers. Guaranteed to
4 PTN!I]][ goodbye for a moment, good luck, PTN fighters PTN will say goodbye for a while, keep up the spirit, PTN
fighters
5 13https."l think it will be canceled but | don't know, I'm waiting for It seems like it will be canceled, but I don't know, I'm still
info"!! waiting for information

2.3. Feature Extraction Using TF-IDF

After the preprocessing stage, textual information is transformed into numerical format using the Term Frequency—Inverse Document
Frequency (TF-IDF) technique. This method is applied to assign weights to words based on how frequently a word appears in a particular
document and how relevant it is across the entire document collection [6]. This method is widely used in Twitter-based text mining research
because it is able to effectively represent textual characteristics before the clustering process is performed. Words that frequently appear in
a single document but are rarely found in other documents will receive high TF-IDF weights. The resulting TF-IDF values are then
represented in the form of a numerical matrix, which is used as input for the clustering process using the K-Means method.

Table 2 : X Example of Feature Extraction Results Using TF-IDF

D1 0,41 0,52 0,61 0

D2 0,83 0 0 0,59

D3 0 0,64 0 0
Document Price BBN Goon Expensive

2.4 K-Means Clustering Method

This study applies the K-Means clustering method to group tweet data based on the level of similarity in textual content, without relying
on predefined labels. The tweet data, which have been transformed into numerical vector representations using the TF-IDF technique, are
then divided into a number of clusters (K) by considering the closest distance to the cluster center or centroid. This clustering process is
performed iteratively until the centroid positions reach stability. The selection of this method is based on its simplicity, efficiency, and
widespread application in the field of text mining to examine public opinion patterns on the Twitter social media platform [1][2][8].

3. Results and Discussion

This chapter presents the results of tweet data processing using the K-Means Clustering method, as previously described in the Research
Methodology chapter. The results include the grouping of tweet data into several clusters based on similarities in word patterns generated
from the TF-IDF feature extraction process. Furthermore, the discussion section elaborates on the interpretation and tendencies of public
opinion that emerge within each cluster.
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3.1. Results of Twitter Data Clustering

In this study, the clustering process was applied to 1,000 Indonesian-language tweets obtained from the EmoTweetID dataset. The tweet
data first underwent preprocessing and feature extraction stages using the TF-IDF method before being grouped by applying the K-Means
Clustering algorithm.

In this study, the number of clusters (k) was set to three. This decision was made to produce concise and easily interpretable groupings.
The data clustering was performed by measuring the distance between each tweet and the cluster center (centroid) using the Euclidean
Distance method, where each data point was assigned to the cluster with the closest distance. The results of this clustering process indicate
that all tweet data were successfully grouped into three clusters, with variations in the number of data points within each cluster. The
distribution of the clustering results can be seen in the table.

Table 3 : Twitter Data Clustering Results

Cluster Cluster Percentage
Number Number
D1 420 42%
D2 350 35%
D3 230 23%
Total 1000 100%

Based on Table 1, Cluster 1 has the highest number of tweets, while Cluster 3 has the fewest. This difference in quantity indicates variations
in public opinion patterns and topics on Twitter, where each cluster represents a group of tweets with similar word characteristics and will
be discussed further in the discussion section.

3.2. Results and Discussion

The clustering results show that tweet data are divided into three clusters based on the level of similarity in word patterns. Cluster 1 contains
the largest number of tweets, while Cluster 2 and Cluster 3 represent topics with more specific levels of discussion [9]. Differences in this
distribution reflect variations in public opinion among Indonesian society regarding the analyzed issues. These findings demonstrate that
the K-Means Clustering method is effective in grouping public opinion through Twitter media. This finding is consistent with other studies
that apply clustering methods to Twitter data to analyze user opinion patterns, including hybrid approaches that combine K-Means with
other methods to strengthen the interpretation of clustering results [11]. Furthermore, it shows that clustering techniques are capable of
identifying opinion structures in a directed manner [1].

4. Conclusion

This study shows that the application of text mining—based K-Means Clustering with TF-IDF weighting is effective in grouping public
opinions of Indonesian society on Twitter. The clustering results produce several clusters that represent variations in opinion patterns based
on word and topic similarity, thereby providing a general overview of public opinion tendencies and serving as an alternative approach for
text-based opinion analysis on social media.
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