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Abstract 

Generative Artificial Intelligence powered Sentiment Analysis for Market Research is 

an advanced application of Natural Language Processing that helps businesses 

analyze customer opinions, emotions, and feedback from textual data sources such as 

product reviews, social media posts, surveys, and online comments. In the modern 

digital world, organizations generate and collect massive amounts of textual 

information every day, making it essential to understand customer sentiment for 

effective business decision-making and market analysis. 

Traditional sentiment analysis methods mainly rely on rule-based systems or basic 

machine learning algorithms, which often struggle to understand contextual meaning, 

sarcasm, tone, and complex sentence structures. These limitations reduce the accuracy 

and reliability of sentiment classification. To overcome these challenges, the proposed 

system utilizes Generative AI models based on Transformer architectures and Large 

Language Models (LLMs), which can analyze language context and semantics more 

effectively. 

The proposed system performs several preprocessing operations such as text cleaning, 

tokenization, stop-word removal, and normalization to improve data quality before 

analysis. The processed textual data is then passed to a pre-trained AI model that 

classifies the sentiment into categories such as positive, negative, or neutral. The 

system can also identify trends, customer preferences, and emotional patterns from 

large datasets. The analyzed results are presented in a structured and understandable 

format to support business intelligence and strategic planning. 

I. Introduction 

In today’s digital era, organizations and businesses generate massive amounts of 

textual data through customer reviews, social media platforms, surveys, online 

discussions, and feedback systems. This data contains valuable information about 

customer opinions, preferences, and experiences, which can help companies improve 

their products, services, and marketing strategies. Analyzing customer sentiment has 

become an essential part of modern market research and business intelligence because 

it enables organizations to understand public perception and make informed decisions. 

Sentiment Analysis is a major application of Natural Language Processing that 

focuses on identifying and classifying emotions or opinions expressed in textual data. 
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The main goal of sentiment analysis is to determine whether a particular piece of text 

expresses positive, negative, or neutral sentiment. Traditional sentiment analysis 

techniques mainly use rule-based methods and basic machine learning algorithms to 

analyze text data. Although these methods can perform simple classification tasks, 

they often fail to understand the deeper contextual meaning, tone, sarcasm, ambiguity, 

and complex language structures found in human communication. 

Traditional systems also require extensive feature engineering, manual rule creation, 

and large labeled datasets, which increases implementation complexity and reduces 

efficiency. These limitations often result in inaccurate predictions and poor 

performance when handling real-world textual data from social media and customer 

reviews. As digital communication continues to grow rapidly, businesses require more 

intelligent and automated systems capable of processing large volumes of text data 

efficiently and accurately. 

II. Literature Survey 

The field of Sentiment Analysis has evolved significantly with the growth of Natural 

Language Processing and Artificial Intelligence technologies. Over the years, 

researchers have developed various techniques to analyze and classify textual data 

based on emotions, opinions, and sentiments. Earlier approaches mainly relied on 

traditional machine learning algorithms, while recent advancements focus on deep 

learning and Generative AI models. This literature survey discusses different 

sentiment analysis techniques, their advantages, limitations, and the need for more 

intelligent systems. 

Traditional Machine Learning Approaches 

Traditional sentiment analysis systems mainly use machine learning algorithms such 

as Naive Bayes Classifier, Support Vector Machine (SVM), and Logistic Regression 

for text classification tasks. These methods require preprocessing and feature 

extraction techniques such as Bag-of-Words (BoW) and TF-IDF to convert textual 

data into numerical representations. After feature extraction, the algorithms classify 

the text into positive, negative, or neutral categories. 

Although these techniques are simple, fast, and computationally efficient, they have 

several limitations. Traditional models fail to capture contextual meaning, semantic 

relationships, sarcasm, and emotional tone in sentences. They treat words 

independently and cannot fully understand complex language structures. In addition, 

these approaches require manually engineered features and labeled datasets, 

increasing system complexity and reducing scalability. As a result, the accuracy of 

traditional systems is often limited in real-world applications. 

Deep Learning Approaches 

The introduction of deep learning significantly improved sentiment analysis 

performance. Models such as Recurrent Neural Network (RNN) and Long Short-

Term Memory (LSTM) were widely used to analyze sequential text data and 

understand relationships between words in a sentence. These models can learn 
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contextual information and capture sequential dependencies more effectively than 

traditional machine learning methods. 

Deep learning approaches provide improved sentiment classification accuracy 

because they automatically learn features from data without requiring extensive 

manual feature engineering. They can handle longer text sequences and understand 

contextual relationships better. However, deep learning models also have limitations 

such as high computational cost, longer training time, and difficulty in handling very 

long-range dependencies efficiently. Additionally, training these models requires 

large datasets and powerful hardware resources. 

Generative AI and Transformer Models 

Recent advancements in Generative Artificial Intelligence have introduced 

Transformer-based models such as Generative Pre-trained Transformer (GPT) and 

LLaMA, which have significantly improved sentiment analysis systems. Transformer 

models use attention mechanisms that allow the model to focus on important parts of 

the text and understand contextual meaning more effectively. 

Unlike traditional and earlier deep learning methods, Transformer models can process 

text in parallel and capture long-range dependencies efficiently. These models are 

trained on massive datasets and can understand semantics, emotional tone, sarcasm, 

and complex language patterns. They eliminate the need for manual feature extraction 

and provide better generalization across multiple domains and datasets. Due to their 

superior performance, Transformer-based Generative AI models are widely used in 

modern NLP applications such as sentiment analysis, text generation, summarization, 

and machine translation. 

Limitations of Existing Systems 

Despite significant advancements in sentiment analysis technologies, existing systems 

still face several challenges. Many models struggle to accurately identify sarcasm, 

irony, mixed emotions, and ambiguous language. Domain-specific language 

variations and informal social media text also affect system performance. Traditional 

systems lack contextual understanding, while deep learning models require high 

computational resources and large-scale training datasets. 

Another major limitation is that some systems rely heavily on predefined rules and 

manually labeled data, reducing adaptability in dynamic real-world scenarios. 

Computational complexity, long training time, and data dependency remain 

challenges for many sentiment analysis systems. These limitations highlight the need 

for more advanced AI-based systems capable of providing accurate, real-time, and 

context-aware sentiment classification. 

Summary 

From the literature survey, it is observed that traditional machine learning approaches 

are simple and efficient but limited in understanding context and semantics. Deep 

learning models improve sentiment analysis accuracy by learning contextual 

relationships, but they require large datasets and computational resources. 

https://ijerst.org/index.php/ijerst


Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991 

 

 
 
 
 
 

Vol. 22, No. 2(1), 2026              https://ijerst.org/index.php/ijerst                                    2615 

 

Transformer-based Generative AI models provide the best performance by effectively 

understanding context, semantics, emotional tone, and complex language structures. 

This project focuses on developing a GenAI-powered sentiment analysis system that 

overcomes the limitations of traditional and existing methods. By utilizing advanced 

Transformer models and NLP techniques, the proposed system aims to provide 

accurate, intelligent, and real-time sentiment analysis for market research and 

business intelligence applications. 

III. System Analysis 

 
The GenAI-powered Sentiment Analysis system is designed to analyze textual data 

and identify customer sentiments accurately for market research applications. The 

system uses Natural Language Processing and Generative Artificial Intelligence 

techniques to process customer reviews, social media posts, feedback forms, and 

online comments. The main objective of the system is to classify text into positive, 

negative, or neutral sentiment categories while understanding context, semantics, and 

emotional tone. Traditional sentiment analysis systems often fail to interpret sarcasm, 

ambiguous expressions, and contextual relationships between words. The proposed 

system overcomes these limitations by using Transformer-based Large Language 

Models for improved language understanding. The system performs preprocessing 

tasks such as text cleaning, tokenization, normalization, and stop-word removal to 

improve data quality before analysis. Advanced AI models analyze the processed text 

and generate accurate sentiment predictions in real time. The analyzed results help 

businesses understand customer behavior, product performance, and market trends 

effectively. The system also supports visualization and reporting features for business 

intelligence applications. Performance evaluation is carried out using metrics such as 

accuracy, precision, recall, and F1-score. Overall, the system provides a scalable, 

intelligent, and efficient solution for automated sentiment analysis and market 

research. 

Existing System 

Traditional sentiment analysis systems mainly rely on rule-based approaches and 

basic machine learning algorithms such as Naive Bayes, Support Vector Machines 

(SVM), and Logistic Regression. These systems use feature extraction techniques 

such as Bag-of-Words and TF-IDF to convert text into numerical data for 

classification. Although these methods are computationally efficient and simple to 

implement, they often fail to capture semantic meaning and contextual relationships 

within sentences. Existing systems usually struggle with sarcasm, irony, mixed 

emotions, and complex sentence structures, resulting in inaccurate sentiment 

predictions. Many traditional systems require extensive manual feature engineering 

and labeled datasets, increasing system complexity and development time. Earlier 

models also perform poorly when processing informal language used in social media 

and online platforms. Deep learning-based systems such as RNN and LSTM 

improved contextual understanding but required high computational power and large 

training datasets. Existing systems often lack scalability and adaptability for real-time 

applications. Some systems also experience performance degradation when handling 

domain-specific language variations. These limitations reduce the effectiveness of 

traditional sentiment analysis systems in modern business environments. Therefore, 
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there is a need for more intelligent and context-aware AI-based sentiment analysis 

solutions. 

Disadvantages of Existing System 

• Limited understanding of context and semantics  

• Difficulty in detecting sarcasm and irony  

• Requires manual feature engineering  

• High dependency on labeled datasets  

• Poor handling of complex sentence structures  

• Inaccurate sentiment classification in social media text  

• Limited scalability for large datasets  

• High computational requirements in deep learning models  

• Reduced accuracy for domain-specific content  

• Slower performance in real-time applications  

Proposed System 

The proposed system introduces a GenAI-powered sentiment analysis model designed 

to provide accurate and context-aware sentiment classification for market research 

applications. The system utilizes Transformer-based Large Language Models capable 

of understanding semantic meaning, emotional tone, and contextual relationships 

within textual data. Customer reviews, social media posts, and feedback data are 

collected and processed using advanced NLP techniques. Preprocessing operations 

such as text cleaning, tokenization, normalization, and stop-word removal are 

performed to improve the quality of input data. The processed text is analyzed using a 

pre-trained Generative AI model that classifies sentiment into positive, negative, or 

neutral categories. Unlike traditional approaches, the proposed system can identify 

sarcasm, ambiguity, and mixed sentiments more effectively. The system supports 

real-time analysis and provides structured outputs for business intelligence and 

decision-making purposes. Visualization modules display sentiment trends, customer 

preferences, and analytical reports in an understandable format. The system is 

scalable and capable of processing large volumes of text data efficiently. It also 

improves adaptability across multiple domains such as e-commerce, healthcare, 

education, and social media analysis. Overall, the proposed system demonstrates the 

effectiveness of Generative AI in enhancing sentiment analysis performance and 

market research accuracy. 

Advantages of Proposed System 

• Provides accurate and context-aware sentiment analysis  

• Understands semantics, tone, and emotional expressions  

• Detects sarcasm and ambiguous language effectively  

• Reduces manual feature engineering effort  

• Supports real-time sentiment analysis  

• Handles large-scale textual datasets efficiently  

• Improves business decision-making and market research 

IV. Methodology 
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The methodology of the proposed sentiment analysis system begins with collecting 

textual data from customer reviews, social media platforms, surveys, and feedback 

systems. The collected data undergoes preprocessing operations such as text cleaning, 

normalization, tokenization, stop-word removal, and stemming to improve data 

quality. After preprocessing, the text data is converted into embeddings suitable for 

AI model processing. The processed input is then passed to a Transformer-based 

Generative AI model trained on large-scale textual datasets. The attention mechanism 

within the Transformer architecture helps the model understand semantic 

relationships, contextual meaning, and emotional tone in the text. The AI model 

analyzes the input data and classifies the sentiment into positive, negative, or neutral 

categories. The generated sentiment predictions are stored and visualized using charts, 

graphs, and analytical reports. The performance of the system is evaluated using 

metrics such as accuracy, precision, recall, and F1-score. The system continuously 

processes incoming textual data to support real-time sentiment analysis applications. 

Python programming language and libraries such as TensorFlow, PyTorch, Pandas, 

and NLTK are used for implementation. The final output helps businesses gain 

insights into customer opinions and market trends effectively. 

System Architecture 

 
 

The system architecture of the GenAI-powered Sentiment Analysis system consists of 

multiple interconnected modules that work together to perform intelligent sentiment 

classification. The process begins with the data input module, which collects textual 

data from customer reviews, social media platforms, and feedback systems. The 

collected text is forwarded to the preprocessing module, where operations such as 

cleaning, tokenization, normalization, and stop-word removal are performed. The 

processed text is converted into embeddings and passed to the AI analysis module 

containing the Transformer-based Large Language Model. The attention mechanism 
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within the model analyzes contextual relationships, semantics, and emotional tone in 

the text. Based on the analysis, the sentiment classification module categorizes the 

text into positive, negative, or neutral sentiment classes. The results are then stored in 

a database for future analysis and reporting purposes. A visualization module 

generates charts, graphs, and analytical dashboards to display sentiment trends and 

business insights. The system also includes a performance evaluation module that 

measures model accuracy and efficiency using various evaluation metrics. Real-time 

processing capabilities ensure quick analysis of incoming textual data.  

V. Result and Output 
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VI. Conclusion 

 
The sentiment analysis system developed in this project demonstrates the effective 

use of Generative Artificial Intelligence for analyzing and interpreting textual data. 

The system successfully processes input text such as customer reviews, social media 

posts, and feedback, and classifies them into positive, negative, and neutral sentiments. 

This helps in understanding user opinions and supports better decision-making in 

various domains. 

 

The implementation of transformer-based Large Language Models has significantly 

improved the accuracy and efficiency of sentiment classification compared to 

traditional machine learning methods. The system is capable of understanding context, 

tone, and semantic meaning of the text, which allows it to handle complex language 

patterns more effectively. It also reduces the need for manual feature extraction and 

simplifies the overall process. 

 

Throughout the project, various stages such as data preprocessing, model integration, 

and evaluation were successfully implemented. Each stage contributes to the overall 

performance of the system. The preprocessing techniques improve data quality, while 

the use of a pre-trained model ensures faster processing and reliable results. The 

testing and validation process confirms that the system performs consistently across 

different inputs. 

 

The system also highlights the importance of Natural Language Processing and 

Generative AI in modern applications. It demonstrates how AI can be used to 

automate tasks that traditionally required manual effort, saving time and improving 

efficiency. The results obtained from the system show that it is suitable for real-world 

applications such as market research, customer feedback analysis, and social media 

monitoring. 
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