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Abstract:  Sentiment analysis in social media has garnered significant attention due to its applications in 
understanding public opinion, market trends, and user feedback. This research paper explores the effectiveness 
of sentiment analysis techniques leveraging artificial intelligence (AI) in various social media platforms. It 
examines the methodologies, challenges, and advancements in AI that contribute to enhancing sentiment analysis 
accuracy and applicability. The study evaluates several AI models, including Support Vector Machines (SVM), 
Naive Bayes, Recurrent Neural Networks (RNN), Long Short-Term Memory networks (LSTM), Convolutional 
Neural Networks (CNN), and transformer-based architectures such as BERT. By comparing these models across 
multiple metrics— accuracy, precision, recall, F1-score, and ROC-AUC—our findings highlight the superior 
performance of modern deep learning approaches, particularly BERT. Additionally, the paper discusses practical 
applications and case studies, illustrating the real-world impact of AI-powered sentiment analysis in areas such 
as crisis management, political analysis, brand reputation management, and customer service improvements.   
 
Index Terms: Sentiment Analysis, Social Media, Artificial Intelligence (AI), Natural Language Processing 
(NLP), Deep Learning, Machine Learning.  
 

➢ INTRODUCTION  

  

Social media platforms have revolutionized the way individuals and organizations communicate, interact, and 
share information. Platforms like Twitter, Facebook, Instagram, and LinkedIn host a vast amount of user 
generated content, offering a rich source of data that reflects public opinion, trends, and sentiment towards a 
myriad of topics. The sheer volume and diversity of this content present both an opportunity and a challenge for 
researchers and analysts aiming to understand and interpret public sentiment accurately.  

 Traditional methods of sentiment analysis, which often relied on manual reviews and simplistic rulebased 
approaches, are no longer feasible given the exponential growth of social media data. These methods are time 
consuming and also give errors. There is a need for advanced, automated techniques that can handle large-scale 
data efficiently and provide nuanced insights.   

Artificial intelligence (AI) and its subfields, particularly machine learning (ML) and natural language processing 
(NLP), have emerged as powerful tools to address these challenges. By leveraging these technologies, 
researchers can develop sophisticated models capable of analyzing sentiment with high precision and accuracy. 
Machine learning algorithms, ranging from traditional models like Support Vector Machines (SVM) and Naive 
Bayes to advanced deep learning architectures such as Recurrent Neural Networks (RNN), Long Short-Term 
Memory networks (LSTM), Convolutional Neural Networks (CNN), and transformer-based models like BERT, 
have shown remarkable success in sentiment analysis tasks.  

 

http://www.ijcrt.org/


www.ijcrt.org                                                        © 2025 IJCRT | Volume 13, Issue 2 February 2025 | ISSN: 2320-2882 

IJCRT2502416 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d540 
 

 OBJECTIVE: Understanding Public Opinion: Companies and organizations use it to understand what people 
are saying about their products, services, or events. Customer Feedback: It helps in quickly gathering customer 
feedback and identifying any issues or areas for improvement. Trend Analysis: Helps in identifying trends and 
how public sentiment changes over time.   

This paper also delves into the methodologies employed in sentiment analysis, the challenges faced in 
interpreting social media data, and the advancements in AI that have contributed to overcoming these challenges. 
Through a comprehensive review of existing literature, evaluation of multiple AI models, and presentation of 
case studies, we seek to underscore the transformative impact of AI in sentiment analysis and outline future 
directions for research in this dynamic field.   

  

I. RESEARCH                                METHODOLOGY   

This paper reviews the methodologies employed in sentiment analysis, focusing on machine learning and natural 
language processing (NLP) techniques. Supervised learning algorithms such as Support Vector Machines (SVM), 
Naive Bayes, and neural networks have been extensively applied to classify sentiments. Additionally, 
unsupervised techniques like clustering and lexicon-based approaches provide valuable insights into sentiment 
patterns without requiring labeled datasets.   

Challenges in Sentiment Analysis:  

Despite advancements, sentiment analysis faces several challenges. These include the ambiguity of language, 
sarcasm, context dependence, and language nuances specific to social media. Researchers continually refine 
algorithms to address these challenges and improve accuracy.  

Effectiveness in AI:  

AI-driven sentiment analysis has proven effective in various domains. It facilitates real-time monitoring of brand 
perception, customer feedback analysis, and prediction of trends. Sentiment analysis tools integrated with AI can 
provide actionable insights for businesses, governments, and organizations to make informed decisions. 
Advancements in AI Techniques:  

Recent advancements in AI, particularly deep learning models like recurrent neural networks (RNNs), 
convolutional neural networks (CNNs), and transformer-based architectures such as BERT and GPT, have 
significantly enhanced sentiment analysis accuracy. These models excel in capturing semantic meaning and 
context from unstructured social media data.  

Applications and Case Studies:  

This paper discusses practical applications of sentiment analysis across different social media platforms. Case 
studies illustrate how AI-powered sentiment analysis has been employed in crisis management, political analysis, 
brand reputation management, and customer service improvements.  

Future Directions:  

The future of sentiment analysis lies in improving the understanding of nuanced sentiments, multilingual 
analysis, and handling evolving language trends in social media.  

Modeling and Analysis:  

Model Selection:  

  

To evaluate the effectiveness of various sentiment analysis techniques on social media data, we selected several 
models based on their popularity and performance in the literature. The models chosen for this study include 
Support Vector Machine (SVM), Naive Bayes, Recurrent Neural Networks (RNN), Long Short-Term Memory 
networks (LSTM), Convolutional Neural Networks (CNN), and BERT.  
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Model Training:  

  

The training data was split into training (70%), validation (15%), and test sets (15%). We used TF-IDF for feature 
extraction in traditional machine learning models (SVM, Naive Bayes) and word embeddings for deep learning 
models (RNN, LSTM, CNN, BERT). Hyperparameter tuning was performed using grid search and cross-
validation to optimize model performance.  

  

Evaluation Metrics:  

  

We evaluated the models using the following metrics: accuracy, precision, recall, F1-score, and ROC-AUC. 

These metrics provide a comprehensive understanding of each model’s performance.  

  

        Model Evaluation:  

  

The performance of each model was assessed based on the aforementioned metrics. Table 1 summarizes the 
results of the evaluation.  

  

Table 1: Performance Metrics of Sentiment Analysis Models  

  

Model  Accuracy  Precision  Recall  F1-Score  ROC-AUC  

Support Vector 

Machine (SVM)  

0.85  0.83  0.84  0.83  0.90  

Naive Bayes  0.80  0.78  0.79  0.78  0.85  

Recurrent Neural 

Network (RNN)  

0.88  0.86  0.87  0.86  0.92  

Long Short-Term 

Memory (LSTM)  

0.89  0.87  0.88  0.87  0.93  

Convolutional Neural 

Network (CNN)  

0.87  0.85  0.86  0.85  0.91  

BERT  0.91  0.90  0.91  0.90  0.94  

Note: The metrics are averages across 5-fold cross-validation.  
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Results and Discussion  

  

Analysis of Results:  

  

The evaluation results indicate that BERT achieved the highest performance across all metrics, demonstrating 
its superior capability in understanding context and nuances in social media text. LSTM and RNN also performed 
well, highlighting the effectiveness of deep learning approaches for sentiment analysis. Traditional machine 
learning models like SVM and Naive Bayes showed reasonable performance but were outperformed by deep 
learning models, especially in handling complex and varied linguistic patterns.  

  

Advancements and Improvements:  

  

Our study incorporated state-of-the-art techniques such as transfer learning with BERT, which significantly 
improved the accuracy and robustness of sentiment analysis. The combination of advanced NLP techniques and 
comprehensive feature engineering contributed to the enhanced performance of our models.  

  

By leveraging these advancements, our research demonstrates the effectiveness of modern AI techniques in 
analyzing sentiment on social media, providing valuable insights for both academic research and practical 
applications.  

  

Table 2: Result of Analysis  

  

Model  Accuracy  Precision  Recall  F1-Score  ROC-AUC  

Support Vector 

Machine (SVM)  

85%  83%  84%  83%  90%  

Naive Bayes  80%  78%  79%  78%  85%  

Recurrent Neural 

Network (RNN)  

88%  86%  87%  86%  92%  

Long Short-Term 

Memory (LSTM)  

89%  87%  88%  87%  93%  

Convolutional Neural 

Network (CNN)  

87%  85%  86%  85%  91%  

BERT  91%  90%  91%  90%  94%  

Note: The percentages represent the average performance metrics across 5-fold cross- validation.  

  

  

Analysis Summary:  

  

 Accuracy: BERT achieved the highest accuracy at 91%, indicating its robust performance in classifying 
sentiment.  
 Precision: BERT and LSTM showed the highest precision scores, demonstrating their ability to 
accurately identify positive and negative sentiments.  
 Recall: BERT and LSTM also exhibited the highest recall scores, suggesting their effectiveness in 
capturing all relevant instances of sentiment.  
 F1-Score: BERT maintained a high F1-score of 90%, balancing precision and recall effectively.  

 ROC-AUC: BERT outperformed other models with a ROC-AUC score of 94%, indicating its superior 
ability to distinguish between positive and negative sentiments.  
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                                                                Conclusion:  

 

In conclusion, sentiment analysis in social media leveraging artificial intelligence (AI) has proven to be a 

powerful tool for understanding public opinion, customer feedback, and market trends. The integration of AI 

techniques, particularly machine learning and natural language processing (NLP), has significantly enhanced the 

capability to analyze large volumes of unstructured data efficiently and accurately.  

  

Our research has highlighted several key findings:  

  

 Effectiveness of AI-Driven Sentiment Analysis: AI-driven sentiment analysis has demonstrated 
considerable effectiveness across various domains, enabling real-time monitoring and actionable insights for 
businesses, governments, and organizations. The ability to analyze sentiment accurately allows for better 
decision-making and strategic planning.  
 Advancements in AI Techniques: Recent advancements, especially in deep learning models like 
recurrent neural networks (RNNs), convolutional neural networks (CNNs), and transformer-based architectures 
such as BERT, have markedly improved the accuracy and robustness of sentiment analysis.  
 Challenges and Future Directions: Despite these advancements, challenges such as language 
ambiguity, sarcasm, context dependence, and the evolving nature of social media language remain.  
 Model Performance: Our evaluation of various models indicates that BERT achieved the highest 
performance across all metrics, showcasing its superior capability in handling complex linguistic patterns.  

  

In summary, the continued development and refinement of AI techniques hold great promise for the field of 
sentiment analysis. By leveraging these advancements, researchers and practitioners can gain deeper insights 
into public sentiment, enhancing the ability to respond to trends and feedback in a timely and informed manner. 
Our study underscores the importance of embracing modern AI methods to unlock the full potential of sentiment 
analysis in social media.  
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