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ABSTRACT: This project enhances an e-commerce platform by integrating sentiment analysis and emotion detection 

for product reviews, allowing both administrators and users to interact with the system effectively. It enables users to 

register, browse products, place orders, and submit reviews, while admins manage products, categories, users, and 

orders. The core implementation uses natural language processing (NLP) and machine learning techniques, including 

the Multinomial Naive Bayes classifier for sentiment prediction and TextBlob for emotion detection. Reviews are 

preprocessed through tokenization and lemmatization before being analyzed for sentiment (positive, negative, neutral) 
and emotions (happy, sad, angry, etc.). The advantages of this project include providing valuable insights into customer 

feedback, helping businesses improve products and services based on customer sentiment, and fostering trust by 

allowing users to understand the emotional tone of reviews before making purchasing decisions, thus enhancing the 

overall shopping experience 
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I. INTRODUCTION 

 

Sentiment analysis and emotion detection add a new dimension to customer feedback by analyzing the emotions and 

sentiments expressed in product reviews. Traditional review systems rely on textual feedback, which often requires 
manual interpretation, making it difficult for both customers and businesses to extract meaningful insights efficiently. 

By leveraging natural language processing (NLP) techniques and machine learning models, sentiment analysis 

automates this process by categorizing reviews as positive, negative, or neutral. 

 

Emotion detection goes a step further by identifying specific emotions such as happiness, sadness, anger, or neutrality 

within reviews. This information helps businesses understand customer satisfaction levels, identify areas for 

improvement, and tailor their products and services accordingly.  

 

Additionally, it assists potential buyers in making more informed purchasing decisions by presenting an overall 

sentiment score and emotional context of past customer experiences. By fostering transparency and trust, sentiment 

analysis enhances user engagement and loyalty, making e-commerce platforms more interactive and reliable. 
 

II. RELATED WORK 

 

In recent years, sentiment analysis has gained significant attention as a means to extract meaningful insights from 

customer reviews, especially within e-commerce platforms. Numerous studies have been conducted to explore different 

machine learning (ML), deep learning (DL), and hybrid models to enhance review classification accuracy and interpret 

user emotions more effectively. 

 

Huang et al. (2023) provided a foundational survey of sentiment analysis in e-commerce, emphasizing future needs 

such as fine-grained sentiment analysis, aspect-based classification, and sarcasm detection. Their review of 271 studies 

revealed that 48% used deep learning methods, 44% used traditional ML models, and only 7% employed hybrid 
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approaches. The researchers also emphasized the dominance of platforms like Amazon and Twitter in dataset usage, 

advocating for model improvement across more diverse datasets. 

 

Shedekar et al. (2023) investigated the effect of sentiment analysis on consumer purchase behavior using ML 

classifiers such as Naive Bayes, Random Forest, Logistic Regression, and ensemble methods. Their ensemble 

strategy—particularly voting mechanisms—demonstrated improved resilience and performance, illustrating the power 

of combining models to address the limitations of individual classifiers. 

 

Rong et al. (2021) introduced a deep learning model using Convolutional Neural Networks (CNNs) for sentiment 
analysis. Their model, trained on word vectors and frequency patterns, demonstrated high accuracy in detecting polarity 

in reviews and extracting contextual product features. Although effective, they noted that DL models require substantial 

computational resources, which limits real-time scalability. 

 

Kumar and Patel (2022) focused on improving e-commerce sentiment classification by integrating Naive Bayes with 

the TextBlob library. Their system effectively classified sentiments into positive, negative, and neutral categories and 

outperformed lexicon-based methods. The authors proposed incorporating this into recommendation engines as a 

logical next step for commercial applications. 

 

III. PROPOSED ALGORITHM 

 
A. Design Considerations: 

The proposed sentiment and emotion analysis system is built with a modular, layered architecture that ensures 

scalability, reusability, and maintainability. Below are the key components and technologies involved: 

 Frontend (Client-Side): Developed using HTML, CSS, and JavaScript, this component provides a user-friendly 

interface for both customers and administrators. Users can register, log in, browse products, submit reviews, and 

view sentiment/emotion outcomes. 

 Backend (Server-Side): Implemented in Python using the Flask web framework, the backend handles user 

authentication, product management, order processing, and the core logic for machine learning-based 

sentiment/emotion classification. 

 Database Layer: SQLite3 is used as a lightweight, serverless database to store user data, products, categories, 

orders, and reviews. The schema ensures relational integrity across modules. 

 Machine Learning & NLP Tools: 

 Multinomial Naive Bayes (scikit-learn) is chosen for sentiment classification due to its speed, efficiency, and 

good performance with text data. 

 TextBlob is used for emotion detection based on polarity scoring. Its simplicity and lexicon-based nature make it 

suitable for quick, interpretable results. 

 NLTK is utilized for preprocessing tasks such as tokenization, lemmatization, and stopword removal. 

 Persistence Layer: The trained models and vectorizers are serialized using joblib to enable real-time reuse during 

prediction without retraining. 

 Security & Usability: User login, session management, and route protection are handled securely using Flask-

Login. The interface is intuitive and consistent for admins and users. 

 
B. Description of the Algorithm: 

The sentiment and emotion analysis pipeline consists of four key phases: data preprocessing, feature extraction, 

model training, and real-time prediction. 

1.Preprocessing 
Raw user reviews are cleaned and prepared using: 

 Lowercasing, punctuation removal 

 Tokenization and lemmatization 

 Stopword removal (excluding "not" to retain negation)These steps are implemented using NLTK to improve 

classification accuracy. 

 

2.Feature Extraction 
The cleaned text is transformed into numerical format using TF-IDF vectorization, allowing the machine learning 
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model to identify word relevance in each review. 

3.Sentiment Classification 

 The Multinomial Naive Bayes model is trained on labeled review data to classify reviews as positive, negative, 

or neutral. 

 Model tuning is performed using GridSearchCV for optimal hyperparameters. 

 The trained model is saved using joblib for reuse without retraining. 

4.Emotion Detection 
Using TextBlob, each review's polarity score is calculated and mapped to an emotion: 

 0.5 → Happy 

 0 < polarity ≤ 0.5 → NeutralHappy 

 = 0 → Neutral 

 < 0 → Sad or Angry (based on magnitude) 

 

Once deployed, the system can classify new reviews in real-time, providing users and admins with immediate 

sentiment and emotional insights for each product review. 

 

 

      Fig. 1 System Architecture 
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Fig. 2 Methodology Diagram 

 

 

IV. PSEUDO CODE 

 

BEGIN 

1. Load libraries and cleaned dataset. 

2. Define preprocessing function: 

   - Lowercase, tokenize, lemmatize, remove stopwords. 

3. Vectorize text using TFIDF. 
4. Split into training and test sets. 

5. Train Naive Bayes classifier. 

6. Optimize using GridSearchCV. 

7. Save model and vectorizer. 

8. Define emotion detection using TextBlob polarity: 

   - > 0.5 → "Happy" 

   - 0 < polarity ≤ 0.5 → "NeutralHappy" 

   - -0.5 < polarity ≤ 0 → "Neutral" 

   - ≤ -0.5 → "Sad" 

   - < -0.7 → "Angry" 

9. For incoming review: 
   - Preprocess → Vectorize → Predict sentiment → Detect emotion 

END 
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V. SIMULATION RESULTS 

 

Extensive testing validated the platform’s functionality: 

Test Results: 

28 test cases covering login, registration, order placement, sentiment detection — all passed. 

Real-time feedback displayed on the UI (e.g., "Your review is Positive and Happy"). 

Admin dashboard visualizes review trends and sentiments. 

Review Example: 

Review: “The product quality is outstanding and delivery was quick.” 
Sentiment: Positive 

Emotion: Happy 

Benefits: 

Better customer decisions through visible sentiment tags. 

Admins respond faster to negative feedback. 

Enhanced trust and transparency. 

Challenges: 

Detection of sarcastic/fake reviews. 

System lag on large datasets—requires optimization for production use. 

     

Fig. 3 E-commerce Home Page 

 

Fig. 4 Output of Sentiment & Emotion detection for given Review 
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VI. CONCLUSION AND FUTURE WORK 

 

The integration of sentiment and emotion analysis into an e-commerce platform proves highly beneficial for enhancing 

user trust and administrative insight. The system allows customers to quickly gauge the tone of product reviews, 

thereby streamlining their purchase decisions. From a business standpoint, it facilitates proactive customer service, 

product enhancement, and marketing optimization. 

 

Future Enhancements: 

 Support for multilingual reviews. 

 Integration with recommendation systems. 

 Real-time review stream analysis with deep learning models. 

 Incorporation of image and voice reviews for multimodal sentiment analysis. 
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