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Abstract— Social media has emerged as a prominent platform for users to share ideas, opinions, and thoughts,
leading to more consumers expressing their product feedback through these channels rather than providing direct
feedback to companies. Fast food has gained popularity recently due to its affordability, tastiness, and convenience.
However, a lack of a dedicated platform for customers to access comprehensive reviews of fast-food restaurants in
Malaysia results in time-consuming processes when trying to read online reviews. This study introduces a web-based
system that uses Twitter sentiment analysis to visualise reviews of Malaysian fast-food restaurants. It employs the Naive
Bayes algorithm and Plotly library in Python to provide insights into customer perceptions, enhancing the fast-food
brand experience in Malaysia. This system introduces a comprehensive solution to understand restaurant sentiments
by employing a visualisation dashboard and conducting a comparative analysis between various companies. Moreover,
it empowers users to analyse their Twitter data using a sentiment analyser, which predicts the sentiments associated
with the provided textual data.

Keywords—Twitter Sentiment Analysis, Classification, Naive Bayes, Plotly, fast-food

I. INTRODUCTION

In the contemporary digital age, the fast-food industry has undergone a transformation of its own, becoming a culinary
cornerstone in many societies. Fast food, characterised by its affordability, convenience, and delectable offerings, has resonated
with urban consumers. The changing lifestyles of urban dwellers, marked by a preference for dining out and participating in
social gatherings hosted at fast-food establishments, have fuelled this trend [1]. This shift has been further propelled by the
demands of contemporary urban life, where work and leisure commitments leave limited time for home-cooked meals [2].
Consequently, the Malaysian fast-food industry has flourished, catering to the preferences of time-constrained consumers seeking
quick and readily available meals.

In any industry, customer feedback is invaluable for companies striving to improve their products and services. Measuring
service quality and customer satisfaction can be challenging due to the unique characteristics of services: their intangible nature,
variability, inseparability, and perishability [3]. Traditionally, companies have relied on manual methods, such as feedback forms,
emails, or phone calls, to gather customer perceptions, complaints, and comments. However, a new avenue for collecting
customer feedback has emerged with the advent of social media.

Although social media provides a platform for customers to express their opinions and experiences freely, manually sifting
through vast amounts of data on platforms like Twitter can be time-consuming and daunting. As a result, there has been a need
for a more convenient and automated approach to analysing customer feedback from social media platforms. One specific
challenge in the context of Malaysia is the absence of a dedicated platform where customers can access comprehensive reviews
of fast-food restaurants [4]. This absence leads to time-consuming processes when reading and analysing online reviews [5].

This paper presents a novel web-based system named MYFASTFOODVIBE, which leverages Artificial Intelligence (Al)
through the Naive Bayes algorithm to address these challenges. Unlike existing methods, MYFASTFOODVIBE can process text
written in English and Bahasa Melayu, making it highly versatile for the Malaysian context. The classifier model used in
MYFASTFOODVIBE is rigorously evaluated using confusion matrix to assess its accuracy. Additionally, the developed system
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undergoes usability testing to ensure an intuitive user experience. The paper is organised as follows: the subsequent sections
detail the study methodology, followed by the results and discussion section, outlining the experimental findings and their
interpretations. Finally, the conclusion summarises the study's results and their implications.

II. METHODOLOGY

A. Data Collection

In this study, secondary data in the form of tweets was collected online. The Malay dataset, sourced from the 'Malaya-Dataset'
repository on GitHub curated by huseinzol05, included 57,913 negative, 44,670 positive, and 83,204 neutral sentiments. The
English dataset from Kaggle comprised 85,249 negative and 85,457 positive sentiments. An additional dataset containing 61,990
rows of neutral sentiments was gathered from Kaggle to complete the sentiment categories. To capture real-world data, primary
reviews of fast-food restaurants were scraped from Twitter, including tweets from @McDMalaysia, @KFCmalaysia,
(@pizzahutmsia, and others related to Malaysia.

B. Data Pre-Processing

Essential preprocessing steps were applied to the dataset to ensure its cleanliness and analysis readiness. Irrelevant
information and columns were removed to maintain data quality. For the English dataset, tokenisation was performed using the
NLTK library, followed by lemmatisation and excluding irrelevant and stop words. A parallel preprocessing approach was
implemented for the Malay dataset, utilising the PySastrawi library due to linguistic similarities between the Malay and
Indonesian languages.

C. Development and Evaluation of MYFASTFOODVIBE

The Waterfall model, a conventional software development approach, progresses linearly through requirements gathering,
design, implementation, testing, and maintenance phases. One drawback is its inflexibility in accommodating changes post-phase
completion [6]. In the development phase, the Iterative Waterfall model was applied. This model incorporates feedback loops
between phases and enhances flexibility and adaptability to changing requirements [7], making it suitable for use in this study.

MYFASTFOODVIBE utilises a high-precision Naive Bayes model for sentiment analysis, a critical aspect for understanding
customer feedback. Before classification, the data undergoes transformation using TF-IDF and Bag of Words (BoW) techniques,
converting textual inputs into numerical formats suitable for machine learning algorithms. This transformation reveals essential
characteristics and keywords, enhancing the precision of sentiment analysis.

The Naive Bayes algorithm plays a central role, undergoing training on labelled textual data, computing prior class
probabilities and feature likelihoods, and ultimately selecting the class with the highest probability as the prediction using Bayes'
theorem. To enhance accuracy, cross-validation is employed, dividing the training data into multiple folds to prevent overfitting
and ensure adaptability to new data. Various hyperparameter configurations were tested using ten k-fold validations. All Naive
Bayes classifiers in this study were evaluated using a confusion matrix, and the results were recorded and compared to find the
best Naive Bayes classifier. The outperforming Naive Bayes classifier was chosen and used for the MYFASTFOODVIBE
application.

For the implementation of sentiment analysis from real-world data, data collection begins with tweets acquired through the
Twitter API and Python-based scraping, stored for further analysis. The data was meticulously pre-processed to ensure quality
and analysis readiness. After preprocessing, the previously identified outperforming Naive Bayes classifier was used to predict
sentiment in the tweets. MYFASTFOODVIBE generates comprehensive reports through the Naive Bayes classifier's sentiment
result and descriptive statistics for data analysis. This utilises the Plotly library, which provides interactive data visualisation
capabilities. The MYFASTFOODVIBE application developed in this paper underwent usability testing, a user-centred design
technique evaluating its intuitive design and user-friendliness. The testing ensured clarity and ease of presenting system workflow
and information.

III. RESULTS AND DISCUSSION

A. Confusion Matrix Results

The confusion matrix results for both the training and test datasets provide insights into the accuracy and reliability of the
Naive Bayes classifier. In Fig. 1, the English classifier model demonstrates solid performance. During training, it achieves an
84% accuracy rate, indicating that it correctly predicts sentiment labels around 84% of the time. This translates to approximately

8 out of 10 accurate predictions for “positive”, “neutral”, or “negative” sentiments. The confusion matrix for training data offers
further insights, revealing 55,329 correct predictions for “negative”, 45,590 for “neutral”, and 51,168 for “positive”.

The model maintains strong performance for testing data with a 79% accuracy rate, indicating that it correctly predicts
sentiment labels on unseen data around 79% of the time. The corresponding confusion matrix showcases 12,789 correct
predictions for “negative”, 11,335 for “neutral”, and 11,682 for “positive”.

Additionally, precision scores for different sentiment classes are provided. In training data, precision scores are 0.79 for
“negative”, 0.97 for “neutral”, and 0.81 for “positive”. Similarly, for testing data, precision scores are 0.72 for “negative”, 0.96
for “neutral”, and 0.75 for “positive”.
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Training Accuracy: ©.8408961479130612 Training Accuracy: ©.8430221743285803
Confusion matrix: Confusion matrix:
[[55329 653 10731] [[53846 3138 1505]
[ 1265 45590 1458] [ 7061 51025 2912]
[13750 919 51168]] [ 5589 4268 26557]]
precision recall fil-score  support precision recall fil-score  support
Negative 0.79 0.83 0.81 66713 Negative 0.81 0.92 0.86 58489
Neutral 0.97 0.94 0.96 48313 Neutral 0.87 0.84 0.85 60998
Positive 0.81 0.78 0.79 65837 Positive 0.86 0.73 0.79 36414
accuracy 0.84 180863 accuracy 0.84 155901
macro avg 0.85 0.85 0.85 180863 macro avg 0.85 0.83 0.83 155901
weighted avg 0.84 0.84 0.84 180863 weighted avg 0.85 0.84 0.84 155901
Testing Accuracy: 0.7918878273177636 Testing Accuracy: 0.7698070607553367
Confusion matrix: Confusion matrix:
[[12789 219 3575] [[12770 1247 559]
[ 359 11335 385] [ 2520 11577 1237]
[ 4580 292 11682]] [ 1794 1615 5657]]
precision recall fl-score  support precision recall fi-score  support
Negative 0.72 0.77 0.75 16583 Negative 0.75 0.88 0.81 14576
Neutral 0.96 0.94 0.95 12079 Neutral 0.80 0.75 0.78 15334
Positive 0.75 0.71 0.73 16554 Positive 0.76 0.62 0.68 9066
accuracy 0.79 45216 accuracy 0.77 38976
macro avg 0.81 0.81 0.81 45216 macro avg 0.77 0.75 0.76 38976
weighted avg 0.79 0.79 0.79 45216 weighted avg 0.77 0.77 0.77 38976
Fig. 1.Result of Accuracy Testing for English Model. Fig. 2.Result of Accuracy Testing for Malay Model.

In Fig. 2, the Malay classifier model demonstrates commendable accuracy. During training, it achieves an 84.30% accuracy
rate, accurately predicting sentiment labels for the data it was trained on. The confusion matrix for training data reveals 53,846
correct predictions for “negative”," 51,025 for “neutral”, and 26,557 for “positive”.

Moving to testing data, the model maintains good accuracy, with a 76.98% accuracy rate, indicating accurate predictions for
unseen data. The confusion matrix for testing data indicates 12,770 correct predictions for “negative”, 11,577 for “neutral”, and
5,657 for “positive”.

Furthermore, precision, recall, and F1-score metrics for each sentiment class are provided for testing data, offering insights
into the model's performance. For the "Negative" class, precision is 0.75, recall is 0.88, and the F1-score is 0.81. For the “Neutral”
class, precision is 0.80, recall is 0.75, and the F1-score is 0.78. For the “Positive” class, precision is 0.76, recall is 0.62, and the
F1-score is 0.68. These metrics collectively reflect the model's effectiveness in classifying sentiments.

B. System Functionality Screenshots and Usability Testing Results

Screenshots of MYFASTFOODVIBE's user interface and functionality showcase how users can interact with the system and
obtain valuable insights from social media data. The system's interface features a strategically designed landing page, as depicted
in Fig. 3, guiding users to explore sentiment analysis results for fast food restaurants. As illustrated in Fig. 4, it offers an overview
of sentiment distribution across categories, mentions of restaurants based on key aspects, and sentiment trends over time.

G;Q T —— }Q N

Overview

MYFASTFOODVIBE
Twitter Sentiment Analysis of
Malaysian Fast Food
Restaurant Chains

[0}

LET'S BEGIN!

Ovel ntiments

III II Total Sentiments:
i =
- = o

Distribution of Sentiments Across Restaurants

Fig. 3.Landing Page of the System. Fig. 4.Overview Page.

Users can explore detailed sentiment analysis dashboards for specific restaurants, exemplified by the McDonald's dashboard
in Fig. 5, featuring summary metrics, sentiment breakdowns, and visualisations like bar charts, pie charts, and word clouds. The
system provides a dedicated Comparative Analysis page, as shown in Fig. 6, for sentiment performance comparisons across
selected companies. Interactive tools for single and multiple sentiment analysis are also available, demonstrated in Fig. 7 and
Fig. 8, empowering users to analyse text for positive, negative, or neutral sentiment and visualise the results. These features
collectively offer comprehensive insights into customer sentiments about fast-food establishments, facilitating informed
decision-making. MYFASTFOODVIBE underwent usability testing involving feedback from 20 random individuals who used
the System Usability Scale (SUS) questionnaire. The final average score on the SUS scale was 93.13%. This result demonstrates
that the system's workflow and information were presented excellently and in an easy-to-use manner.
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Fig. 7.Single Sentiment Analyzer page. Fig. 8. Multiple Sentiment Analyzer page.

IV. CONCLUSIONS

MYFASTFOODVIBE is a system that has achieved notable success in the realm of fast-food sentiment analysis. It leverages
a high-accuracy Naive Bayes classifier to effectively address the challenges of analysing customer feedback on social media
platforms. This accomplishment underscores its significance as a tool that benefits fast-food managers by providing valuable
insights into customer perceptions of their brands and empowers customers to make informed choices based on Twitter reviews.
Moreover, the system's Al-driven capabilities enable continuous knowledge updates and offer an interactive platform for
effortless analysis, enhancing Malaysia's overall fast-food brand experience.

Furthermore, MYFASTFOODVIBE's versatility is a key advantage. It is not limited to fast-food chains like McDonald's,
KFC, or Pizza Hut. Instead, its adaptable framework can be extended to encompass a broader range of restaurants, thereby
expanding the scope of this study and the potential benefits it can bring. This adaptability ensures that MYFASTFOODVIBE
remains a valuable and relevant tool for the dynamic fast-food industry in Malaysia.
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