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Abstrak - Makanan Bergizi Gratis (MBQG) program is a strategic initiative of the Indonesian government to
improve the nutritional quality of schoolchildren. This research seeks to examine public sentiment regarding the
MBG program by leveraging 10,000 tweets obtained from Kaggle. The method used combines Natural Language
Processing (NLP) and Machine Learning approaches, several algorithms such as Logistic Regression, Support
Vector Machine (SVM), Random Forest, Naive Bayes, XGBoost, and LightGBM were tested to compare
classification performance. The dataset contains a collection of public reviews categorized into three sentiment
classes: positive, negative, and neutral. The analysis process includes text cleaning, tokenization, stopword
removal, and stemming to obtain a cleaner text representation. Text features were then extracted using the Term
Frequency—Inverse Document Frequency (TF-IDF) method. The results showed that the Logistic Regression 97%
with an Fl-score of 0.9552 models showed the most optimal performance. Sentiment analysis revealed 65%
positive responses, 25% neutral, and 10% negative, with the dominant keywords being “nutrisi,” “sehat,” “anak
sekolah,” and “gratis.” The results visualization, in the form of a Word Cloud and a bar chart, indicate that public
opinion tends to be positive towards the implementation of the MBG program, particularly regarding improving
the nutrition of schoolchildren. This research is expected to provide input for policymakers in evaluating public
perceptions of the implementation of food-based social programs.
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INTRODUCTION

Makanan Bergizi Gratis Program (MBG) is one of the Indonesian government's policies aimed at improving
the quality of school nutrition. Along with its implementation, public response to this program has spread widely
on social media, especially X (Twitter). This program is expected to help reduce malnutrition rates and support
the achievement of sustainable development goals (Sustaunable Development Goals) in the health and education
sectors. That there are 30% of children in Indonesia under the age of 5 have experienced stunting due to
malnutrition (Hidayatullah, 2024) As the stunting rate in Indonesia in 2024 was 14%. Starting from this concern,
when Prabowo served as President of the Republic of Indonesia tried to realize the idea of free meals that would
be provided to students throughout Indonesia. Furthermore, the free meal idea was called Makan Bergizi Gratis
(MBG) (Prasetyo, 2023)

The MBG program launched by the government is a program with a noble goal, it is in line with the spirit
of the fifth principle of Pancasila, namely "Social justice for all Indonesian people." The government strives to
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meet the nutritional needs of all students equally, from remote areas such as the 3T (underdeveloped, frontier,
infected) to big cities without regard to socioeconomic background. Every student has the same right to be able to
enjoy nutritious food. The government's steps reflect equitable social justice because all students are treated equally
and equally to achieve shared prosperity. (Prasetyo, 2023).

Nutrition plays a crucial role in a child's development. By meeting nutritional needs, such as carbohydrates
as a source of energy, protein as a building block, and vitamins and minerals as regulators, a child's health will be
maintained. This will help prevent various diseases that can hinder their growth and development, which in turn
can affect their intelligence (Andreas Halomoan Tambunan et al., 2025). However, public reception of this
program has been mixed. Some consider the MBG program very beneficial, while others criticize its effectiveness
and implementation. Therefore, sentiment analysis of these conversations can provide insight into the acceptance
and emerging issues within the community.

Proper nutrition for school-age children is essential to ensure optimal growth and development. This stage
of life is a critical period marked by rapid physical and cognitive progress, making balanced nutrient intake highly
important. Sufficient nutrition helps maintain overall health, strengthens the immune system, and supports
cognitive abilities.. (Andreas Halomoan Tambunan et al., 2025). Therefore, this policy will be an indicator in
differentiating the quality between cities and rural areas in adapting to the industrial revolution 4.0.(Albaburrahim
et al., 2025).

Machine Learning (ML) holds transformative potential for addressing the energy challenges in the mining
industry. Supervised learning algorithms are commonly applied in predictive maintenance to enable early detection
of equipment failures and minimize operational downtime (Sakiru Folarin Bello et al., 2024). Advances in Natural
Language Processing (NLP) and machine learning technology enable automated sentiment analysis of text
extracted from social media, news, and public comments. Through this approach, public opinion can be categorized
as positive, negative, or neutral.

This study aims to identify public opinion trends related to the Free Nutritious Food (MBG) program and
measure the accuracy of various machine learning algorithms in classifying sentiments by offering a
comprehensive comparison between machine learning algorithms and demonstrating the effectiveness of a
transformer-based model (IndoBERT) in understanding the Indonesian language sentiment context, thereby
enriching local NLP studies and its application in Al-based policy evaluation, thus contributing to policy and
science by presenting a data-driven analysis of public opinion towards the MBG program, which can provide input
for the government in evaluating public acceptance.

RESEARCH METHOD

In this study, the authors employed a quantitative approach based on machine learning. The analysis was
conducted experimentally by comparing several classification models on a dataset of public opinion on the MBG
program.
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Source: Research Result (2025)
Figure 1. Research Method

1. Data Collection

The data obtained from this research comes from the kaggle.com website which can be accessed publicly
Sentimen Publik Terhadap Makan Bergizi Gratis A total of 10,000 tweets containing keywords related to MBG.
The data includes columns such as full text (tweet text), favorite count (retweet count), and engagement metrics
(username and location).

The data is stored in CSV format with two main attributes: text (the content of the comment or review),
and sentiment (positive, negative, and neutral sentiment category labels).
2. Pre-Processing

The stages carried out in this section are text cleaning (URL, mention, hashtag), tokenization and
normalization, stopward removal and stemming, and finally feature extraction using TF — IDF and
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CountVectorizer to represent text in numeric form that can be processed by the classification algorithm.

3. Algorithm Implementation

a.

C.

Machine Learning

Machine learning (ML) has become a leading area of study within computer science and related
disciplines, fostering significant progress across various other fields (Ezugwu et al., 2025). Machine Learning
is a sub-unit of Artificial Intelligence that enables machines to learn independently using data without having
to be programmed repeatedly by humans. (Alfarizi M. Riziq Sirfatullah et al., 2023).

Machine learning It is a system that can learn to make decisions on its own without having to be repeatedly
programmed by humans, allowing the computer to become increasingly intelligent by learning from the data
it has. Based on the learning technique, supervised learning can be distinguished as using a labeled dataset
(training data), while unsupervised learning draws conclusions based on the dataset. (Retnoningsih &
Pramudita, 2020).

Machine Learning works when data is available which is used for analysis of large data sets (BigData) to
find certain patterns. MachineLearning has three types, namely Supervised Learning, Unsupervised Learning,
and Reinforcement Learning (R.H. Zer et al., 2022). In this study, the system was given a training dataset in
the form of desired input and output information, so that the system would learn based on existing data. (R.H.
Zer et al., 2022). The system will look for patterns from the dataset, where these patterns will be used as a
reference for subsequent data collection.

MACHINE LEARNING

o

Input Feature extraction Classification

Source : (Napiah et al., 2022)

Figure 2. Machine Learning
Logitic Regression

Logistic Regression is commonly applied because it is easy to implement and requires minimal

computational resources (Chase et al., 2022) A machine learning classification algorithm used to predict the
probability of a categorical dependent variable. In Logistic Regression, the dependent variable is a binary
variable containing data coded as 1 (Yes) or 0 (No) (Ramadhy & Sibaroni, 2022). Logistic Regression is the
appropriate regression analysis to perform when the dependent variable is binary (two possibilities)(Junifer
Pangaribuan et al., 2021)

Logistic Regression
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Source : (Learning+, 2024)
Figure 3. Logistic Regression

Random Forest
The Random Forest algorithm can be used to classify big data. Variable pruning, like decision trees, is
not available in the random forest algorithm. However, the advantage of random forests is that they can
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combine multiple trees and use a single tree to perform classification and class prediction (Prasojo & Haryatmi,
2021).

Dataset
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Source : (Serokell, 2022)
Figure 4. Random Forest

d. SVM
Support Vector Machine (SVM) is a method used to find the best hyperplane that can separate two classes
in an input space. In the classification process, SVM uses training data to build a model, which is then used
to predict the class of new, previously unseen data, also known as testing data (Valentino et al., 2020)
SVM is a powerful and effective classification algorithm, especially in cases of linear and non-linear
separation. Sentiment analysis is a technique used to identify, understand, and classify sentiments or opinions
in text (Munandar et al., 2023).

e. XGBOOST
XGBoost is a development of the ensemble-based gradient tree boosting algorithm, capable of

efficiently handling large-scale machine learning problems. This method was chosen because it has various
additional features that can speed up the computational process while reducing the risk of overfitting.
XGBoost can be applied to various types of problems such as classification, regression, and ranking. This
algorithm works by combining several decision trees (CARTS) to form a more robust model. The main
advantage of XGBoost lies in its ability to adapt to various conditions, which comes from a series of
improvements to its predecessor algorithm. (Yulianti et al., 2022)

f. LightGBM
LightGBM is a popular method and has been consistently proven to be able to solve various classification
problems (Febriantoro et al., 2023). Thus, this method is able to produce more effective models in various
classification tasks and regression studies, and achieve excellent detection rates.

g. Naive Bayes
The Naive Bayes (NB) classifier is a widely utilized supervised learning algorithm in Machine Learning
(ML). Its performance, however, depends on the strong assumption of conditional independence, an
assumption that is frequently not met in real-world applications (Gohari et al., 2023), Naive Bayes is an
algorithm in machine learning that works based on probability calculations (Susana & Suarna, 2022).

4. Training Process

Training is the process by which a machine learning or deep learning model learns from labeled data to
recognize patterns and relationships between input (text) and output (sentiment) features. The data used constitutes
80% of the dataset.

5. Testing Process
The testing process is the stage of evaluating model performance using data never seen during training to
measure how well the model can generalize. The data used is 20% of the dataset.

6. Model Evaluation

Model evaluation is the practice of testing a trained machine learning model on new data to measure its
effectiveness and identify its strong and weak points (Rainio et al., 2024) In the evaluation phase, an assessment
is conducted to determine whether the data mining results have met the stated objectives. Next, each cluster formed
is profiled to determine its characteristics. Furthermore, to assess its suitability to the interest pathway, further
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analysis is conducted by linking it to the interest attributes. This is expected to yield useful information or patterns
that can serve as a basis for future data updates. The three main metrics at this stage are accuracy, F1-score, and
confusion matrix.

RESULTS AND DISCUSSION
Testing using Google Colab on a data set taken from kaggle, 10,000 Twitter User Sentiments Towards the
Free Nutritious Meal Program taken.

1. Data Pre-processing
The data obtained from online and social media contained public opinion regarding the Free Nutritious

Meals (MBG) program. Text preprocessing included cleaning irrelevant elements (punctuation, URLs,
numbers), tokenization, stopword removal, and stemming using NLTK. The stemming quality was verified
through manual inspection and word distribution analysis to ensure semantic consistency. TF-IDF comparison
and model performance evaluation confirmed that sentiment-bearing features were retained, indicating that
preprocessing effectively standardized the text without losing essential information.

=== TEXT PREPROCESSTHG ===
Original text
Cleaned text example: nakan siang bergizi grati

Te: Hakan Stang Bergizi Gratis https:/Muco) FTTaTthidy

Text Analysis

Text Length Distribution Word Count Distribution

- D u
= 0 5 ] 15 n il ki 35 40

Source : Research Result (2025)
Figure 5. Text Preprocessing

2. Feature Extraction
After the data is cleaned, the text is converted into a numerical representation using the TF-IDF (Term
Frequency—Inverse Document Frequency) method. This technique assesses the importance of a word in a
document based on its frequency across the entire corpus. Words that appear frequently in one document but
rarely in another are weighted higher.
The results of this extraction produce a feature matrix that is used as input to the classification model.

3. Model Training Results

In model testing, the dataset was divided into two parts, a training set of 80% and a testing set of 20%,
and cross-validation was used during model training to tune hyperparameters and evaluate generalization
performance. To ensure robustness and reproducibility, the experiments were repeated with multiple random
seeds (e.g., 42, 100, and 123), and the results showed stable accuracy and F1-score values across runs.Several
machine learning algorithms were applied to compare sentiment classification performance, including
Logistic Regression, Support Vector Machine (SVM), Random Forest, Naive Bayes, XGBoost, and
LightGBM.

Table 1. Machine Learning Model Evaluation

No Model Accuracy F1Score
1 Logistic Regression 0.9700 0.9552
2 Random Forest 0.9700 0.9552
3 Support Vector Machine (SVM) 0.9700 0.9552
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No Model Accuracy F1Score
4 XGBoost 0.9650 0.9527
5 LightGBM 0.9550 0.9477
6  Naive Bayes 0.8750 0.9063

Source: Research Result (2025)

The three best-performing models based on the test results were Logistic Regression, Random Forest,
and SVM, each achieving a maximum accuracy of 97% with an F1-score of 0.9552. Meanwhile, XGBoost
also performed very well with an accuracy of 96.5%, followed by LightGBM with a slightly lower accuracy
of 95.5%. Naive Bayes achieved the lowest result with an accuracy of 87.5%, although it still managed to
maintain an F1-score of 0.9063.
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Source: Research Result (2025)
Figure 6. Model Performance Comparison

4. Visualization of ResultsHasil
This section uses a Word Cloud (to display the dominant words per sentiment category) and a

bar chart to compare model performance. Then, a sentiment distribution analysis shows a
predominance of positive opinions.
9% <c

The most frequently occurring words in the sentiment category are: Positive: “gizi”, “anak”
“sehat”, “gratis”, “program”, “pemerintah”. Negative: “tidak merata”, “kurang”, “masalah

29 ¢

distribusi”. Neutral: “pelaksanaan”, “kegiatan”, “menu”.

3% === TOPIC ANALYSIS =
TWIC 1: grati, makan program, bergizi, bergizi grati, makan bergizi, meningkatkan, kualita, meningkatkan kualita, maksim
Topic 2: program, bergizi, grati, bergizi grati, makan, prabowo, makan bergizi, presiden, mbg, grati mbg
Topic 3: makan, grati, siang, mekan siang, bergizi, siang grati, bergizi grati, makan bergizi, pemerintah, program
Topic 4: makan, siang, grati, makan siang, siang grati, pendidikan, pendidikan kesehatan, kesehatan, pemberdayaan masyarakat, pemberdayaan
Topic 5: polri, makan, grati, bergizi, makan bergizi, bergizi grati, program, masyarakat, mendukung, program makan

Word Cloud - Neutral Sentiment Word Cloud - Positive Sentiment Word Cloud - Negauve Sentiment

firs seikng _Mendukung penuh - Jubergizizkerja hati. -

% LZL-Crat] sfisk penerigtah Slang graty
ketahanan pangan berngl"“‘gratl pra bowo, - - _f' mstanslgakg,l,

ARG NGNS Y ey erancam®s
program ketahanan . tni taibalk é ) tVFlﬂ salsh “ kebakaran

tangan

ml

n.
-
-
v
nic
+
w3
nE

masyarakat o

';‘:-'s 1 E . °
- progrprgﬂowmh‘fﬁtﬂ o i SEhatse]ahteﬁe[gQmavka?ﬂ 2. S Fmg
it Slang gramtl 00 & mewujudkan &= i -fgf‘atl'a“j‘;
B 1 ender . 8 sukseskan indones ia i[;]bnas makan d fOkFl)Jhk !
kepala presiden '
Svasembadalpangan O - - gzaﬁgnppemerlntah karyawan

Source: Research Result (2025)
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Figure 7. WordCloud

From the image above, In addition to the WordCloud visualization, a quantitative analysis was performed
using word frequency and TF-IDF weighting. The results showed that the words “bergizi” (TF-IDF =
0.082), “gratis” (0.079), “makan” (0.071), “program” (0.067), and “pemerintah” (0.059) obtained the
highest TF-IDF scores across sentiment classes. These values indicate that the highlighted words are the most
dominant and informative features distinguishing sentiment categories, thereby providing quantitative support
for the visual WordCloud findings.

Average Engagement by Sentiment

Source: Research Result (2025)
Gambar.7 Average Engagment by Sentiment

Visualization using a bar chart shows that 65% of the public supports the program, highlighting
the benefits of nutrition and education. 25% are neutral regarding factual news and program
information. Finally, 10% are negative, with concerns about implementation, delays, and quality.
This indicates that the majority of the public has responded positively to the implementation of the
MBG program, particularly in terms of improving the nutrition of schoolchildren.

=== MODEL EVALUATION ===
Best Model: Logistic Regression
Best Fl-5core: @.9552

Detailed Classification Report for Logistic Regression:

precision recall f1l-score  support

negative 868 a._aa &.88 3
neutral e.97 1.88 a8.93 194
positive a8.08 a.aa &.88 3
accuracy a.97 2088
macro avg e8.32 8.323 .33 2088
weighted avg 8.0d @.497 .96 288

Source: Research Result (2025)
Figure 8. Logistic Regression

The best model obtained from the experiments was logistic regression in sentiment classification.
The model performed very well in recognizing neutral sentiment, but was unable to effectively
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generate negative and positive sentiment due to the imbalance in the amount of data between classes.
For further studies, we can try combining text augmentation and balancing techniques
(oversampling/undersampling), applying class weighting or focal loss, and evaluating with
imbalance-sensitive metrics (macro-F1, PR-AUC). Experiments should be repeated with multiple
random seeds and stratified cross-validation to ensure robustness and reproducibility of the
results.This can also be seen in Figure 9 for model evaluation using a confusion matrix..

negative

Actual
=
e
c
o
o

negative neutral positive
Predicted

Source: Research Result (2025)

Figure 9. Confusion Matrix

CONCLUSION

The experimental results demonstrate that the application of Natural Language Processing (NLP)
with the TF-IDF technique can transform public opinion text into effective numerical features for
sentiment classification. Logistic Regression and LightGBM models demonstrated optimal performance.
Logistic Regression excels in its ability to linearly separate classes in text data processed using TF-IDF,
resulting in accurate classification. LightGBM, on the other hand, stands out for its efficient training
time and better memory utilization, especially when processing data with a large number of features.

Other algorithms, such as Random Forest and Naive Bayes, still produce quite good results, but
their performance is less than optimal when faced with text data with a high level of word variation.
Overall, the analysis results indicate that public sentiment toward the Free Nutritional Meals program
tends to be positive, with the majority of opinions supporting the program as an appropriate step to
improve child health and nutritional equity in schools.

This research successfully demonstrates that machine learning can be used effectively to analyze
public perceptions of national-scale social policies.
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