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Abstract

The increasing use of social media as a platform for public discourse provides valuable data
for understanding societal responses to national strategic policies. One prominent example is
the establishment of Danantara (Daya Anagata Nusantara), a sovereign wealth fund launched
by the Indonesian government in February 2025. This study aims to analyze public sentiment
toward Danantara using Indonesian-language posts collected from social media platform X
and to comparatively evaluate the performance of Support Vector Machine (SVM) and
Random Forest (RF) algorithms. A dataset of 1,434 public tweets was collected through web
scraping and processed using text preprocessing techniques, including cleaning, tokenization,
stopword removal, stemming, and TF-IDF feature extraction. Sentiment labels were generated
using an Indonesian RoBERTa model and validated by a linguistic expert. Class imbalance
was addressed using the Synthetic Minority Oversampling Technique (SMOTE). Model
performance was evaluated using 5-fold stratified cross-validation with accuracy, precision,
recall, and F1-score metrics. Experimental results show that Random Forest achieved slightly
superior performance, reaching an average accuracy of 91.47%, compared to 91.06% obtained
by SVM. Confusion matrix analysis indicates that RF better distinguishes neutral sentiment,
while SVM performs competitively in identifying strong sentiment polarity. This study
contributes by providing the first empirical comparison of classical machine learning
approaches for analyzing public sentiment toward Indonesia’s sovereign wealth fund
discourse, offering methodological insights and practical implications for data-driven policy
evaluation using social media analytics.
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INTRODUCTION

The rapid development of information
technology has significantly transformed the way
people express opinions and interact, particularly
through social media platforms such as X
(formerly Twitter) (Arsi et al., 2021). With its
open and real-time nature, X has become a
dynamic medium for capturing public sentiment
toward current issues, ranging from
entertainment and politics to government policies
(Firdaus et al, 2024). One of the recent national
strategic policies that has drawn substantial
public attention is the establishment of Danantara
(Daya Anagata Nusantara), a sovereign wealth
fund launched in February 2025 to manage state-
owned assets and strengthen sustainable
economic growth (Dongoran et al., 2025). While
the initiative has been welcomed by some as an
innovation in national asset management, others
have raised concerns regarding its transparency
and effectiveness, making Danantara a subject of
extensive public debate on social media (Ayu et
al., 2025).

In recent years, public sentiment expressed
through social media has increasingly influenced
policy perception, trust in government
institutions, and public communication
strategies. Understanding these perceptions is
particularly important for newly introduced
national economic institutions, where public
acceptance may affect policy legitimacy and long-
term sustainability. Despite the strategic
importance of sovereign wealth funds, empirical
studies examining public reactions toward such
institutions using computational approaches
remain limited, especially in the Indonesian
context.

Sentiment analysis provides a systematic
method for capturing and classifying public
opinions into categories such as positive,
negative, and neutral, enabling objective and
data-driven insights into societal attitudes
(Dayani et al., 2024). Previous studies have
demonstrated its relevance in various policy-
related contexts. For instance, an analysis of
public opinion on the Personal Data Protection
Law (UU PDP) using Support Vector Machine
(SVM) achieved 75.89% accuracy across three
sentiment categories (Abdul et al., 2024).
Similarly, research on the relocation of
Indonesia’s capital city (IKN) compared SVM
and Naive Bayes, in which SVM achieved higher
accuracy and an F1-score of 84% (Setiawan et al.,
2024). Random Forest has also been applied to
policy discourse, achieving 76% accuracy in
classifying tweets about IKN and 77% accuracy
when analyzing TikTok comments related to
IKN development (Herdiyani et al., 2022). These

studies suggest that SVM often performs well in
text classification tasks involving policy debates,
whereas Random Forest remains effective for
larger datasets with more diverse class
distributions.

Beyond policy-related issues, SVM and
Random Forest have also demonstrated strong
performance in non-policy domains, such as
application review analysis. Studies on ChatGPT
reviews from the Google Play Store reported an
SVM accuracy of 92.72% (Ernawati et al., 2024),
while Random Forest achieved an average
accuracy of 90% on reviews of the MyPertamina
application (Indrayanto et al., 2023). These
findings underscore the consistency of both
algorithms in handling sentiment classification
tasks across different domains. The evidence
indicates that SVM is particularly suitable for
binary classification tasks involving high-
dimensional data, while Random Forest offers
stability and robustness when working with
imbalanced datasets. Therefore, both algorithms
remain relevant for evaluation in new contexts
such as public opinion on Danantara (Rahayu et
al., 2024).

Although sentiment analysis has been
widely applied to policy debates such as the
Personal Data Protection Law and Indonesia’s
capital relocation, existing studies primarily focus
on established political issues rather than newly
formed economic institutions. Moreover, prior
research rarely evaluates how different classical
machine learning algorithms perform in
analyzing public discourse surrounding sovereign
wealth funds. Therefore, a research gap exists in
understanding both public sentiment dynamics
and algorithmic performance in the context of
emerging national financial institutions such as
Danantara. This study addresses this gap by
conducting a comparative evaluation of Support
Vector Machine and Random Forest models for
sentiment classification of Danantara-related
discussions on social media X, providing
methodological and practical insights for policy
communication analysis.

RESEARCH METHODS

This study was conducted over a six-
month period, from February to July 2025. The
research employs a text mining and machine
learning approach, with the workflow comprising
problem identification, data collection, sentiment
labeling, preprocessing, feature extraction, data
balancing, model development, and performance
evaluation.

The primary objective of this research is to
systematically analyze public perceptions of
Danantara using sentiment analysis and to
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evaluate the effectiveness of Support Vector
Machine (SVM) and Random Forest (RF) in
classifying opinions into positive, negative, and
neutral categories.

A. Data Collection

Data were collected through web scraping
on the social media platform X using Python
scripts, targeting public tweets containing the
keyword Danantara. The scraping process was
conducted from 24 February to 30 March 2025,
yielding a total of 1,434 Indonesian-language
tweets. The collected data were stored in CSV
format for subsequent analysis. Additionally, a
literature review was carried out to strengthen the
theoretical framework of the study.

This study utilized publicly available data
collected from social media platform X. No
private or personally identifiable information was
accessed or disclosed. Usernames and personal
identifiers were anonymized during
preprocessing to ensure data privacy and ethical
compliance. The research follows ethical
guidelines for social media research involving
publicly accessible online content.

B. Labeling

Sentiment labeling was performed
automatically using the Indonesian RoBERTa
pre-trained model available on HuggingFace,
which classified the tweets into positive, negative,
or neutral categories (Hidayat et al., 2025). Each
tweet was assigned a sentiment label along with a
corresponding confidence score (Permana et al.,
2025). To ensure the reliability of the automated
labeling, the results were validated by a language
expert with a background in Indonesian
linguistics (Meriana et al., 2023).

C. Preprocessing

The preprocessing stage prepared the raw
text for analysis by applying the following steps:
Cleaning and Case Folding: Removing links,
emoticons, hashtags, punctuation, numbers, and
special characters, and converting all text to
lowercase (Astuti et al., 2023). Tokenization:
Splitting sentences into individual words or
tokens (Setiawan et al.,, 2024). Stopword
Removal: Eliminating common Indonesian
words (e.g., dan, yang, di) that do not contribute
significantly to sentiment classification (Halim et
al., 2023). Stemming: Reducing words to their
root form (e.g., membeli, dibeli, pembelian — beli)
(Purnama et al., 2022).

D. Feature Extraction
The preprocessed text was converted into
numerical vectors using the Term Frequency—

Inverse Document Frequency (TF-IDF) method
(Rihastuti et al., 2025). This weighting technique
measures the importance of a word within a
document relative to its frequency across the
entire  corpus, enabling more effective
representation of textual features for machine
learning models (Putra et al., 2025).

E. Data Balancing

The initial dataset exhibited class
imbalance, consisting of 645 neutral, 385
negative, and 138 positive tweets. To address this
issue, the Synthetic Minority Over-sampling
Technique (SMOTE) was applied to generate
synthetic samples for the minority classes,
resulting in a more balanced dataset for model
training (Umam et al., 2024).

F. Modelling

Two classification algorithms were
implemented in this study: Support Vector
Machine (SVM), A supervised learning algorithm
effective for high-dimensional feature spaces and
capable of identifying optimal separating
hyperplanes for sentiment classes (Hadi et al.,
2025). Random Forest (RF): An ensemble-based
algorithm that mitigates overfitting and
demonstrates robustness when dealing with noisy
or imbalanced datasets (Fachreza et al., 2024).

SVM was selected due to its effectiveness
in high-dimensional sparse text representations,
which are common in TF-IDF-based sentiment
classification. Random Forest was included as a
comparative ensemble-based approach known for
robustness against noise and class imbalance.
Comparing these two algorithms enables
evaluation between margin-based learning and
ensemble decision strategies within Indonesian
social media discourse.

G. Evaluation

Model performance was evaluated using 5-
fold stratified cross-validation, which ensured
that each fold preserved the original distribution
of sentiment labels (Firmansyah et al., 2023). The
evaluation metrics included accuracy, precision,
recall, and Fl-score. The final performance
values were obtained by averaging the results
across all folds, while the best-performing fold
was also reported to highlight the maximum
potential of each algorithm (Wijayanto et al.,
2024).

RESULT AND DISCUSSION
A. Dataset Overview

This study utilized 1,434 Indonesian-
language tweets related to Danantara, collected
from the social media platform X between 24
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February and 30 March 2025. Following
preprocessing and automatic sentiment labeling
using the RoOBERTa model, the dataset exhibited
an imbalanced distribution, with neutral
sentiment dominating (645 tweets), followed by
negative (385 tweets) and positive (138 tweets).

and F1-score. The average results across all folds
are summarized in Table 2, indicating that
Random Forest consistently outperformed SVM
across all evaluation metrics.

Table 2. Average Performance Metrics for SVM
and Random Forest Models

Tables 1. Dataset Distribution Before SMOTE Metric SVM (%) Random Forest (%)
Sentiment Number of Tweets Accuracy 91.06 91.47
Positive 138 Precision 91.56 91.67
Negative 385 Recall 91.06 91.47
Neutral 645 F1-score 90.90 91.44
Total 1.168

To address this class imbalance, the
Synthetic Minority Over-sampling Technique
(SMOTE) was applied, resulting in a more

balanced distribution across the sentiment
categories.
Distribusi Label Sebelum SMOTE
645
600
500
400 385

neutral
ative
positive

neg

Label
The figures 1. Label distribution before
SMOTE

Distribusi Label Setelah SMOTE
645 645 645

neutral negative positive

Label
Figure 2. Label distribution after
SMOTE

B. Model Evaluation

The balanced dataset was classified using
two machine learning algorithms: Support Vector
Machine (SVM) and Random Forest (RF).
Model evaluation was performed using 5-fold
stratified cross-validation, with performance
measured through accuracy, precision, recall,

In addition to the average results, the best-
performing fold for each model is presented in
Table 3. This provides insight into the maximum
performance achieved by the algorithms during
cross-validation.

Table 2. Best Fold Results of SVM and Random

Forest
Model Metric Esls; Score
SVM Accuracy 3 92.76%
SVM Precision 3 93.16%
SVM Recall 3 92.76%
SVM Fl-score 3 92.70%
Random Forest ~ Accuracy 3 93.80%
Random Forest Precision 3 93.95%
Random Forest Recall 3 93.80%
Random Forest F1-score 3 93.80%

As shown in Table 3, Random Forest
again achieved better results, with accuracy,
precision, recall, and Fl-score all reaching
around 93.8%, compared to SVM’s 92.7%
accuracy.

C. Confusion Matrix

To provide a clearer picture of
classification performance, the best confusion
matrix (Fold 3 — highest accuracy) from each
algorithm is presented in Figures 3 and 4. The
SVM confusion matrix (Figure 2) shows
generally strong performance, but it misclassified
several neutral tweets as negative and some
neutral tweets as positive. This indicates that
SVM has greater difficulty separating the neutral
class from the others.

In contrast, the Random Forest confusion
matrix (Figure 3) demonstrates better
classification capability, with fewer
misclassifications across sentiment categories.
Notably, Random Forest performed particularly
well in distinguishing neutral tweets, which
contributed to its superior overall performance.

Overall, the findings confirm that Random
Forest (RF) outperformed Support Vector
Machine (SVM) in classifying public sentiment
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toward Danantara. Based on the 5-Fold Stratified
Cross-Validation, RF consistently achieved
slightly higher accuracy, precision, recall, and F1-
score compared to SVM, as shown in the average
evaluation results.

Confusion Matrix - SVM (Fold 3 Terbaik - Akurasi)

120

negative

- 100

- 60

True Label
neutral

-20

positive

|
neutral
Predicted Label

|
negative

positive

Figure 3. Confusion matrix of SVM (Fold 3 —
best accuracy)

Confusion Matrix - Random Forest (Fold 3 Terbaik - Akurasi)
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Figure 4. Confusion matrix of random forest
(Fold 3 —best accuracy)

In addition, the best-performing fold (Fold
3) further highlighted RF’s superiority, with
accuracy, precision, recall, and Fl-score all
reaching around 93.8%, surpassing SVM’s best
accuracy 0f 92.7%. The confusion matrix analysis
reinforced these results: SVM tended to
misclassify neutral tweets as negative or positive,
while RF demonstrated stronger capability in
distinguishing between sentiment classes,
particularly in the neutral category.

These results demonstrate that RF is a
more effective and reliable algorithm for
sentiment analysis of Indonesian social media
data. Its consistent performance across folds and
robustness in handling imbalanced textual data

make RF well-suited for analyzing public
responses to national strategic policies such as
Danantara.

D. Discussioon

The findings of this study indicate that
both Support Vector Machine (SVM) and
Random  Forest (RF) achieved strong
performance in classifying public sentiment
toward Danantara, with accuracy levels
exceeding 90% following preprocessing, TF-IDF
feature extraction, and data balancing using
SMOTE. Although the difference in average
performance between the two models was
relatively small, Random Forest consistently
demonstrated slightly higher accuracy, precision,
recall, and F1-score compared to SVM, and also
achieved superior results in its best-performing
fold.

At the fold level, both models reached their
optimal performance in Fold 3, where SVM
attained 92.76% accuracy, while RF surpassed it
with 93.80%. This suggests the greater stability of
Random Forest and its potential for achieving
optimal classification  performance. The
confusion matrix analysis further reinforces these
findings: SVM performed well in identifying
positive and negative sentiments, with high recall
values (96.59% and 97.67%, respectively), but
showed limitations in distinguishing neutral
sentiment (recall 78.91%), often misclassifying it
as negative or positive. In contrast, Random
Forest demonstrated more balanced performance
across all sentiment categories, with stronger
recognition of neutral sentiment (recall 84.96%)
while maintaining high recall for positive and
negative classes.

From a linguistic perspective, the
predominance of neutral sentiment (57.3%)
indicates that most public responses were
descriptive or cautious in nature, reflecting
uncertainty or reservation toward Danantara.
Negative sentiment (27.8%) highlights skepticism
and criticism of the policy, whereas the relatively
small proportion of positive sentiment (14.9%)
suggests limited public support or appreciation.
This interpretation was validated by a language
expert with a background in Indonesian
linguistics, ensuring that the sentiment labeling
and subsequent analysis aligned with the
contextual meaning of the data.

Overall, these results demonstrate that
while SVM excels in identifying strong sentiment
polarities (positive vs. negative), Random Forest
provides more balanced and reliable performance
across all sentiment categories, particularly for
the more ambiguous neutral class. Consequently,
both models offer complementary insights: SVM
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may be more beneficial when the emphasis is on
detecting clear sentiment polarities, whereas
Random Forest is preferable for obtaining a
comprehensive understanding of sentiment
distribution. Importantly, the integration of such
models into real-time public opinion monitoring
systems could provide valuable input for
policymakers,  enabling  more  effective
communication strategies and timely responses
to societal concerns regarding national strategic
policies such as Danantara.

Compared with previous sentiment
analysis studies on Indonesian policy discourse
reporting accuracy between 75% and 85%, the
performance achieved in this study (>90%)
suggests that preprocessing optimization and
balanced training data significantly improve
classification stability. However, differences in
dataset characteristics and labeling strategies
limit direct comparison, indicating the need for

standardized  benchmarks in  Indonesian
sentiment analysis research.
Despite  promising results, several

limitations should be acknowledged. First, the
dataset size remains relatively moderate and
limited to a specific time period following the
policy announcement. Second, sentiment
labeling relied partly on automated models,
which may introduce semantic bias despite expert
validation. Third, this study focuses on classical
machine learning approaches and does not
evaluate deep learning architectures such as
BERT fine-tuning, which may yield different
performance characteristics.

CONCLUSION

This study analyzed public sentiment
toward Danantara on the social media platform
X using Support Vector Machine (SVM) and
Random Forest (RF), based on a dataset of 1.434
Indonesian-language tweets. After preprocessing,
automatic sentiment labeling using RoBERTa,
feature extraction with TF-IDF, and class
balancing using SMOTE, both models
demonstrated strong classification performance,
achieving accuracy levels above 90% under 5-fold
stratified cross-validation. Sentiment labeling was
further validated by a language expert with a
background in Indonesian linguistics to ensure
contextual consistency.
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