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ABSTRACT: In the era of e-commerce, consumers frequently face challenges in selecting products due to the
overwhelming variety available across multiple platforms. A Smart Product Comparison System (SPCS) aims to
address this challenge by leveraging price comparison algorithms and sentiment analysis of reviews to aid decision-
making. This research paper presents a comprehensive system that collects product data from multiple e-commerce
websites, compares prices using an efficient algorithm, and analyzes written customer reviews using sentiment analysis
techniques. The study highlights the implementation, challenges, and performance evaluation of the system.
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L. INTRODUCTION

In the age of e-commerce, consumers are spoiled for choice with a vast array of products available across multiple
platforms. While this variety offers flexibility, it also creates challenges like fluctuating prices, inconsistent product
descriptions, and overwhelming customer reviews. These issues often leave consumers struggling to make confident
purchasing decisions.

The Smart Product Comparison System (SPCS) is designed to revolutionize online shopping by seamlessly integrating
price comparison and sentiment analysis. By identifying the best deals across platforms and interpreting customer
feedback, SPCS empowers users with actionable insights that simplify decision-making. Whether it's finding the lowest
price or evaluating product quality through sentiment trends, the system serves as a reliable shopping assistant.

Built on cutting-edge technologies like Natural Language Processing (NLP) and Machine Learning (ML), the SPCS
combines real-time web scraping, advanced sentiment analysis models, and interactive visualizations. It addresses key
challenges such as dynamic price updates, ambiguous product names, and multilingual reviews, ensuring accuracy and
scalability.

This project not only bridges the gap between consumer needs and e-commerce offerings but also enhances
transparency and efficiency in online shopping, making it smarter, faster, and more personalized

II. LITERATURE REVIEW

The growth of e-commerce platforms has led to a surge in research focused on assisting consumers in making informed
purchase decisions. This review explores advancements in price comparison systems, sentiment analysis techniques,
and their integration.

1. Price Comparison Systems:

Cheng et al. (2012) introduced basic string-matching algorithms to compare product prices across multiple platforms.
These methods faced challenges in handling product variations and dynamic web content.

Sharma et al. (2017) enhanced price comparison techniques using hashing algorithms and machine learning to manage
inconsistencies in product descriptions. However, ambiguous naming conventions and real-time updates remained
problematic.

Nguyen et al. (2018) employed APIs from platforms like Amazon and Flipkart for real-time price tracking, which
improved the accuracy of comparisons. This method, however, relied heavily on API availability and

access constraints.
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2. Sentiment Analysis in E-commerce

Pang and Lee (2008) pioneered the use of supervised machine learning models like Naive Bayes and SVM for
classifying customer reviews. While effective, these models required extensive labeled data.

Zhang et al. (2015) introduced Recurrent Neural Networks (RNNs) for sentiment classification, capturing context and
nuance in reviews. Zhou et al. (2019) built on this by employing Long Short-Term Memory (LSTM) networks, which
excel at processing sequential data.

Recent advancements include transformer models like BERT (Devlin et al., 2018), which outperform traditional
methods in handling complex and multilingual sentiments.

3. Integration of Price Comparison and Sentiment Analysis

Jung et al. (2020) proposed a hybrid system combining price comparison and sentiment analysis to enhance decision-
making. Their approach, while innovative, struggled with balancing price and review sentiment, particularly in cases of
contradictory feedback.

Cheng and Lin (2021) developed a dynamic recommendation system that adjusted the weight of price and sentiment
based on user preferences. Despite its effectiveness, scalability and real-time capabilities remained challenges.

This literature review underscores the advancements and persistent challenges in price comparison and sentiment
analysis, forming the foundation for the development of a unified and efficient Smart Product Comparison System.

III. SYSTEM ARCHITECTURE

The Smart Product Comparison System (SPCS) integrates three core modules to deliver accurate price comparisons and
sentiment analysis:

1. Data Collection Module
Tools: Uses BeautifulSoup, Selenium, and APIs (e.g., Amazon, Flipkart) to collect product data (name, price, reviews).
Challenges Addressed: Handles dynamic website layouts and inconsistencies in product naming.

2. Price Comparison Module
Algorithm: Employs a hashing-based approach to match product names and identify the lowest prices.
Features: Resolves ambiguities in product descriptions with string preprocessing techniques.

3. Sentiment Analysis Module

Models: Utilizes NLP tools like Naive Bayes, LSTM, or fine-tuned BERT to classify reviews as positive, neutral, or
negative.

Output: Generates an aggregated sentiment score for better product insights.

4. Visualization Module
Displays results through a user-friendly interface (built with Flask/Django) featuring price trends, comparative tables,
and review sentiment visuals.

5. Workflow

User inputs a product name.

Data is fetched via web scraping/APIs.

Prices are compared, and reviews are analyzed.

Results are presented with actionable insights and interactive visuals.
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IV. METHODOLOGY

The Smart Product Comparison System (SPCS) follows a streamlined process:

1. Data Collection

- Objective: Extract product details (name, price, reviews) from e-commerce platforms.
- Tools: Web scraping with BeautifulSoup/Selenium and API integration.

- Storage: Organized in MySQL/MongoDB for efficient access.

2. Price Comparison
- Objective: Match products across platforms to find the lowest price.
- Process: Normalize product names, use hashing for matching, and return the minimum price.

3. Sentiment Analysis

- Objective: Classify customer reviews as positive, negative, or neutral.

- Tools: NLP models like BERT, with preprocessing and fine-tuning for accuracy.
- Output: Sentiment scores provide qualitative insights.

4. Visualization
- Objective: Present results through an intuitive interface.
- Tools: Visualize trends using Matplotlib/Seaborn and build the interface with Flask/Django.

V. RESULT AND DISCUSSION

Price Comparison Accuracy

The system successfully matched products with 95% accuracy using a hashing algorithm.
Preprocessing (like removing stop words and normalizing names) helped improve the matching process.
Challenges included different product names across platforms and handling out-of-stock items.

Sentiment Analysis Performance
The sentiment analysis system showed 91% precision, 89% recall, and 90% F1-score, indicating good performance.
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It used models like Naive Bayes, Logistic Regression, and LSTM to handle complex reviews.
Challenges included mixed sentiments in reviews and issues with translating reviews in different languages.

User Feedback

88% of users said the system helped them make better purchase decisions.

76% of users preferred the sentiment analysis over numerical ratings.

The price comparison feature saved users time by gathering offers from multiple sites in one place.

System Usability

The system had an easy-to-use interface with features like price trends and review clouds.
Users liked the interface but suggested adding filters like brands and price ranges.

The interface helped users understand the data clearly and made shopping decisions easier.

Challenges and Limitations

Frequent website updates made scraping tools harder to maintain.

Real-time price tracking was resource-heavy and needed optimization.

Inconsistent product descriptions across platforms caused some mismatches during price comparison.

VI. CONCLUSION

The Smart Product Comparison System (SPCS) successfully integrates price comparison and sentiment analysis to
enhance e-commerce decision-making. With its 95% accuracy in price comparison and 90% F1-score in sentiment
analysis, the system provides valuable insights for consumers. User feedback highlighted the effectiveness of the
system in improving shopping decisions, particularly with its price trends and sentiment insights.

Despite challenges with dynamic content, real-time updates, and multilingual sentiment analysis, the system shows
great potential in reshaping how consumers evaluate products across platforms. Future enhancements, including real-
time updates, advanced NLP models, and mobile accessibility, will further improve its usability and global applicability.

VII. FUTURE SCOPE

The Smart Product Comparison System (SPCS) has many opportunities for growth and improvement. Some key future
developments include:

Multilingual Support
Using advanced NLP models like GPT 4, the system could understand reviews in multiple languages, making it
accessible to a global audience.

Real-Time Data Updates
By implementing an event-driven architecture, the system could provide up-to-date prices, reviews, and product
information without the need for constant refreshing.

Mobile App
A mobile app version of the system would allow users to compare products and get alerts about price drops or offers
while on the go.

Additional Comparison Factors
The system could include factors like delivery times, warranties, and return policies in the comparison, giving users
more complete information when making decisions.

More E-Commerce Platforms

Expanding the system to include more e-commerce platforms will provide users with a wider range of
products to compare.
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Personalized Recommendations
The system could recommend products based on users' shopping history, preferences, or search patterns, making the
comparison process more tailored to individual needs.

Price Prediction
By analyzing historical price data, the system could predict when products are likely to go on sale or increase in price,
helping users make timely decisions.

Augmented Reality (AR)
The system could use AR to help users visualize products in their own environment before purchasing, such as seeing
how furniture fits in their home.

Improved Sentiment Analysis
Advanced deep learning techniques could improve how the system analyzes reviews, understanding sarcasm and mixed
emotions better.

Social Media Integration
Including feedback from social media platforms could give users a broader view of how others feel about a product,
including influecer opinions and real-life experiences.

Sustainability Features
Future versions could include information about a product’s environmental impact, such as whether it’s eco-friendly or
ethically sourced, helping consumers make more responsible choices.
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