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Abstract: This paper presents a Large Language Model (LLM) based E-commerce Product 

Recommendation System designed to provide intelligent and personalized product suggestions to users. 
The system analyzes user queries using Natural Language Processing (NLP) techniques and 

recommends products based on user preferences, budget, and category. It integrates machine learning 

and rule-based filtering to improve recommendation accuracy. The system is implemented using Python, 

Streamlit, and a structured product dataset. The proposed model enhances user experience by delivering 
relevant and efficient recommendations in real time. 
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1. INTRODUCTION 
While the rapid growth of e-commerce platforms has increased the need for intelligent product 

recommendation systems. Traditional methods often fail to understand user queries expressed in natural 

language. This project presents a Large Language Model (LLM) based recommendation system that 
analyzes user input and provides personalized product suggestions. The system considers factors such 

as category, features, and budget to improve accuracy. It offers an interactive and efficient solution to 

enhance user experience in online shopping. 
 

2. LITERATURE SURVEY 
The rapid growth of e-commerce importance in e-commerce platforms for providing personalized user 

experiences. Earlier methods used techniques like collaborative filtering and content-based filtering, 

which had limitations such as cold-start problems and less accuracy. Recent approaches use Natural 
Language Processing (NLP) and Large Language Models (LLMs) to understand user queries and 

preferences more effectively. These advancements have made recommendation systems more 

intelligent, accurate, and user-friendly. 
     From the reviewed literature, the following key observations can be made: 

    • Early systems relied on collaborative and content-based filtering methods. 

    • LLMs enable understanding of user queries in natural language. 
    • Modern systems focus on improving personalization and recommendation accuracy.    

 

                                           3.PROPOSED SYSTEM 
 The proposed system focuses on providing an intelligent and efficient e-commerce product                             

recommendation solution using a Large Language Model (LLM). It allows users  to input  queries in 
natural language, such as product type, features, or budget, and processes them  using Natural Language 

Processing (NLP) techniques. The system analyzes user input and matches it with a structured product 

dataset to generate relevant recommendations. These recommendations are ranked and displayed 
through an interactive interface. The system aims to provide a simple, fast, and user-friendly solution 

for personalized online shopping. 

  

 User Query Processing 
The system takes user input in the form of text queries. These queries may include product category, 
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price range, or specific features. NLP techniques are used to extract important keywords and understand 
user intent for accurate recommendations 

Recommendation Generation Process 

After processing the query, the system compares extracted information with the product dataset. It filters 

products based on conditions such as category and budget. A scoring mechanism is applied to rank 
products based on relevance to the user’s input. 

System Interaction and Output 

Once recommendations are generated, the system displays them through a user-friendly interface built 
using Streamlit. Each product is shown with details such as name, category, price, and features. Users 
can interact with the system in real time through manual search or chatbot-based recommendation. 

 

                                            Fig  1: Proposed System  

The system implements an intelligent recommendation mechanism to improve user experience in online 
shopping. It supports both manual and conversational interaction modes, making it flexible and easy to 

use. The approach enhances personalization by understanding user preferences and providing relevant 

suggestions. Basic operations such as searching, filtering and ranking are performed efficiently 
Additional features like recommendation scoring and     category-based filtering is also included. 

The system reduces the effort required to search for products manually and improves decision-making. 

The design focuses on simplicity, accuracy, and fast response time. It ensures smooth interaction 
between the user and the system.The recommendation system allows users to enter queries such as 

“laptop under 80000” or “best smartphone with good camera.” Based on the input, the system extracts 

keywords and suggests suitable products. It ranks products according to relevance and displays the best 
matches. This makes the interface intuitive and helpful for users in finding the right products quickly. 

4. METHODOLOGY 

The methodology of the system is organized into the following steps: 

1.Initialization: Load all required libraries such as Python, Pandas, NumPy, and Streamlit for system 
functionality. Import the product dataset and initialize the application interface. 

2.User Input: Accept user queries in natural language format, such as product name, category, features, 
or budget through the input field or chatbot interface. 

3.Preprocessing: Clean and process the user input by converting text to lowercase, removing 
unnecessary words, and extracting important keywords and numerical values like price. 
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4.Query Analysis: Apply Natural Language Processing (NLP) techniques to understand user intent and 
identify relevant parameters such as category, features, and budget constraints. 

5.Feature Extraction: Extract meaningful information from the user query and match it with dataset 
attributes like product name, category, price, and features. 

6.Filtering: Filter the product dataset based on conditions such as price range, category, and keywords 
to reduce irrelevant results. 

7.Recommendation Generation: Apply a scoring or ranking mechanism to identify the most relevant 
products based on similarity to user input. 

8.Ranking: Sort the filtered products based on their relevance score to ensure the best matches are 
displayed first. 

9.User Interface: Display the recommended products through an interactive interface using Streamlit, 
including product details such as name, category, price, and features. 

10.Loop Process: Continuously accept user queries and update recommendations in real time until the 
user exits the application. 

 

5.PROPOSED SYSTEM RESULTS 

The proposed system successfully generates accurate and relevant product recommendations based on 
user queries. The system is able to understand natural language inputs such as product category,features, 

and budget using NLP techniques. Users can easily search for products and receive personalized 

suggestions without manually browsing large datasets. The response time of the system is fast, providing 

quick and efficient recommendations. The system performs well with different types of queries and 
shows reliable accuracy. 

• Real-time product recommendations with good accuracy. 

• Fast response time and efficient filtering process. 

• Improved user experience with personalized suggestions. 

The user interface is designed to provide a simple and interactive platform for product recommendation. 
It includes clearly defined sections for user input, recommendation display, and system status. The 

interface allows users to switch between different modes such as manual search and chatbot-based 
recommendation with ease. 

Manual Mode:This mode allows users to search for products by entering keywords such as category, 

features, or budget. The system filters and displays relevant products based on the input. It provides a 
straightforward way to explore product options. 

Chatbot Mode:Chatbot mode enables users to interact with the system using natural language queries. 

The system understands user intent and provides intelligent recommendations. This mode enhances user 
experience by making interaction more conversational and user-friendly. 

Recommendation Display:The system displays recommended products along with details such as 
product name, category, price, and features. Products are ranked based on relevance, ensuring the best 

matches appear first. This helps users make quick and informed decisions.The Final Product 

Recommendation Page displays the complete list of recommended products after the system processes 

the user’s input. This page represents the final output of the recommendation process.On this page, users 
can view detailed information about each recommended product, including product name, category, 
price, and features. The recommendations are usually arranged according to their ranking scores. 

The final recommendation page also demonstrates how the system integrates user input, dataset 

processing, and recommendation algorithms to produce meaningful results.Overall, this page represents 

the culmination of the entire recommendation workflow and provides users with the most relevant 
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product suggestions based on the user preferences. 

                               

 

                                             Fig 2: Streamlit User interface                              

 
                                              Fig 3:Manual Mode 

 

The manual mode enables users to search and filter products based on category, features, and budget. 
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                                                 Fig 4:Chatbot Mode 

 
 The chatbot interface allows users to interact with the system using natural language for intelligent 

 product  recommendations 

6. CONCLUSION 
The Large Language Model (LLM) based E-commerce Product Recommendation System provides an 

efficient and intelligent approach to enhance online shopping experiences by delivering personalized 
product suggestions.The system successfully interprets user queries expressed in natural language and 

processes them using Natural Language Processing (NLP) techniques to extract meaningful information 

such as product category, features, and budget. By combining filtering methods with a ranking 
mechanism, it ensures that the most relevant products are recommended to the user. The implementation 

using Python and Streamlit offers a simple, interactive, and user-friendly interface, allowing users to 

easily interact through both manual search and chatbot-based modes. The system demonstrates fast 
response time, good accuracy, and reliable performance across different types of queries. It reduces the 

effort required for manual searching and improves decision-making by presenting well-matched product 

options. Furthermore, the proposed The Large Language Model (LLM) based E-commerce Product 

Recommendation system is scalable and can be extended by integrating advanced machine learning 
models, larger datasets, and real-time e-commerce platforms. Overall, this project highlights the 

importance of LLMs in building smart recommendation systems and shows strong potential for practical 

applications in modern e-commerce environments.  
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