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[bookmark: _Toc232076223]1. Introduction 
Natural Language Processing (NLP) and Machine Learning (ML) can be used by businesses to make sense of the huge volume of unstructured data that they gather and then use this knowledge to inform their marketing and business decisions. This proposed research aims to analyse the consumer behaviour with the help of Social Media Sentiments Analysis Dataset which contain the posts that are user generated, sentiments, engagement and users data from various social media websites. For the research, the advanced analytical methods will be implemented in Python programming language on which the performance of the Naïve Bayes model, Support Vector Machine model, Random Forest model, XGBoost model, Long Short-Term Memory model and BERT model will be compared. 
[bookmark: _Toc232076229]2. Literature Review
[bookmark: _Toc232076230]2.1 Consumer Behaviour and Social Media
Social media has revolutionized the way consumers look up information, compare products and buy things. By sharing their experiences and opinions, consumers' attitudes and behaviours are affected by social media, such as Facebook, Instagram, X and TikTok. Electronic word of mouth (eWOM) is an important factor to determine consumer perception because conventional advertising is not as trusted as electronic word of mouth (eWOM) which is found on the internet (Rahardjo, Andriana & Prasastono, 2024). 
[bookmark: _Toc232076231]2.2 Sentiment Analysis and NLP
Sentiment analysis is the machine-learning based technique for identifying and categorizing opinions, feelings and attitudes in textual information. It's one of the critical uses of Natural Language Processing (NLP) that's instrumental in comprehending and analyzing human language using the computer. Typical text mining techniques for converting an unstructured text to structured data which can then be analyzed are tokenization, stemming and lemmatization as well as feature extraction. (Iqbal et al., 2022). 
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[bookmark: _Hlk212715999]Figure 1: Natural Language Processing Workflow for Sentiment Analysis
(Source: Mdpi, 2026)
[bookmark: _Toc232076232]2.3 Machine Learning Approaches
Sentiment classification has been a task with a number of traditional machine learning algorithms applied to it.  Naïve Bayes is fast and works well for sparse text data, but some studies in the literature indicate that Naïve Bayes is unable to deal with the context of complex sentences. Transformer-based models, such as BERT, on the other hand, possess remarkable contextual understanding, but are expensive in terms of computational resources. The support vector machine (SVM) approach has proved to be effective in the task of text classification in high dimensional space where maximization of the separation of classes has been the goal (Karim, Rasul and Sultana, 2025). 
[bookmark: _Toc232076233]2.4 Deep Learning Approaches
Sentiment analysis systems have been enhanced with recent advancements in deep learning. They explore the use of Long Short-Term Memory (LSTM) networks for learning sequential relationships and context in text-based data, which is crucial for applications like sentiment analysis and natural language processing in Kaur and Sharma (2023). In more recent times, more Bidirectional Encoder Representations from Transformers (BERT) have been created, which, in contrast with the old methods, can understand the semantic context of a word due to their bidirectional language modelling and have emerged as prime examples in the field. 
[bookmark: _Toc232076234]2.5 Research Gap
Previous studies have focused mainly on the traditional machine learning models or the more complex deep learning models, but not both simultaneously. Alantari et al. (2022) ran a couple of studies that for the first time have compared the classical algorithms and transformer-based models, using multi-feature social media data, including engagement metrics, platform information and geographical data. 
[bookmark: _Toc232076224]3. Research Problem Statement
As social media has evolved so rapidly, there is enormous amount of unstructured textual data, which has valuable information regarding the opinion, preference and buying intention of the consumers. But the sheer mass, variety and complexity of it occasionally makes it difficult to organisations to get to grips with and make effective use of these. Although numerous research works have been done on sentiment classification, few studies have compared traditional machine learning (TM) and current deep learning models (DTM) within a unified framework to analyse consumer behaviour. 
[bookmark: _Toc232076225]4. Research Aim and Objectives
[bookmark: _Toc232076226]Research Aim
This study intends to explore consumer behavior with social media sentiment data and the effectiveness of machine learning and deep learning models in sentiment classification.
[bookmark: _Toc232076227]Research Objectives
· To discover what is the sentiment of consumers on social media based on NLP.
· To see the relationship between social media sentiment and consumer sentiment data like likes and retweets.
· To create a consumer behavior prediction model suitable to ML and DL algorithms based on sentiment analysis of social media data.
· To gain insight into the potential of sentiment analysis for customers' satisfaction and more effective marketing and decision making.
[bookmark: _Toc232076228]5. Research Questions
· What is some possible use-cases for Natural Language Processing (NLP) to analyse consumers' sentiment from posts on social media?
· How to achieve the improvement of the efficiency of sentiment classification models by preprocess and transforming the social media textual data?
· The classification of the sentiment of tweets from social media is the ability of Naïve Bayes, Support Vector Machine (SVM), Random Forest, XGBoost, Long Short-Term Memory (LSTM), and BERT.
· Which machine learning and deep learning model (among the selected models) is the most accurate, the most precise, the most recalling and the most F1-scoring?
· What insights can be gained from sentiment categories, likes and retweets, platforms and geographical locations from social media data to better understand consumer behavior patterns and engagement trends?
[bookmark: _Toc232076235]6. Research Methodology
The positivist research philosophy will be used in this study since it is an objective measurement, statistical analysis and evaluation of sentiment classification models based on empirical studies. Theories on consumer behaviour, social media analytics and sentiment analysis will be validated by using the deductive research methodology using the quantitative data. The study will be conducted using the second quantitative method (secondary) since the researcher would not be gathering the data from the respondents, but rather data already exists and is available for public use (Ahmed, ElKorany and ElSayed, 2023). 
It will be using the Social Media Sentiments Analysis (SMSA) Dataset which is available on Kaggle. The data set includes text posts, sentiment data, engagement data (likes and retweets), hashtags, platform identification, time stamps and geographical data from several social media platforms. These attributes show a full picture of consumer opinions and interactions with behaviour in various digital environments. 
This contains some important attributes like Text, Sentiment, User, Platform, Hashtags, Likes, Retweets, Country, Timestamp, Year, Month, Day and Hour. These variables enable analysis of sentiment developments across time, consumer behavior on platforms, sentiment by platform, and sentiment by region. The data set is then a good foundation for developing and studying machine-learning and deep-learning models to understand consumer behavior.
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Figure 2: Machine Learning and Deep Learning Models for Sentiment Analysis
(Source: Mdpi, 2026)
In these steps, you will have to work on data cleaning, lowercase, tokenization, stop-word removal and stemming/lemmatization. The traditional machine learning models will then be transformed with the help of TF-IDF technique, and LSTM model will be transformed with word embedding technique while BERT model will be transformed with contextual embedding technique. The study will develop 6 models for sentiment classification namely Naïve Bayes, Support Vector Machine (SVM), Random Forest, XGBoost, Long Short-Term Memory (LSTM) and BERT. Implementation and analysis of models will be done in Advanced Python (Sahoo, Wankhade and Singh, 2023). 
The study will train 6 sentiment classification models of which Naïve Bayes, Support Vector Machine (SVM), Random Forest, XGBoost, Long Short-Term Memory (LSTM), and BERT. The implementation of the model will be done in Advanced Python (Sahoo, Wankhade and Singh, 2023) and the evaluation of the model will be done. The data will be used to manipulate data using pandas and NumPy, text will be preprocessed using NLTK, machine learning algorithms and performance will be tested using Scikit-learn, deep learning will be implemented using TensorFlow/Keras, BERT modelling will be implemented using Transformers, and gradient boosting classification will be done using XGBoost. 
[bookmark: _Toc232076236]7. Data Analysis Plan
All the collected data will be processed with quantitative statistical and machine learning methods. The accuracy, precision, recall, F1-score, confusion matrix, and ROC-AUC will be used to measure the performance of the model. These will allow for a fair and objective assessment/evaluation of effectiveness of the selected classification in the six models (Alsayat, 2023). All but the predictive evaluation will be exploratory analyses and will explore sentiment distribution, sentiment nuances by platform, nuances by country, engagement nuances (likes and retweets). 
[bookmark: _Toc232076237]8. Ethical Considerations
The study will be conducted on an open-source data set publically available from the Kaggle site, thus there will not be any direct human interactions in the study. The researcher will not collect any personal or sensitive information. All data will be utilized just for academic needs and will be analysed following ethical rules of research, data protection rules and rules of the institution on data use and reporting.
[bookmark: _Toc232076238]9. Expected Outcomes and Significance
The study is designed to establish a strong framework to predict the consumer behavior using sentiment analysis and to gain valuable insights from analyzing social media data. The findings can be used by the organisation to understand customer preferences, customer satisfaction and future marketing strategies and evidence-based decision making. Moreover, the comparison of advanced machine learning and deep learning algorithms will enhance the academic knowledge to find out which one is more suitable for analysis of consumer behavior by using sentiment analysis of social media.
[bookmark: _Toc232076239]10. Proposed Timeline 
	Activities
	Day 1-3
	Day 4-5
	Day 6-9
	Day 10-11
	Day 12
	Day 13-14

	Literature Review
	███
	
	
	
	
	

	Dataset Preparation
	
	███
	
	
	
	

	Model Development
	
	
	████
	
	
	

	Model Evaluation
	
	
	
	██
	
	

	Results Analysis
	
	
	
	
	█
	

	Report Writing
	
	
	
	
	
	██


Table 1: Proposed Research Timeline

The suggested 14-day schedule provides an overview of the various research steps, such as literature search, data pre-processing, model building, model evaluation, interpretation of the results and preparation of a report.
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