
E-COMMERCE PURCHASE INTENT PREDICTION USING 
USER BROWSING PATTERNS 

1K.Suma,2K.Paivasha,3G.Shiva kumar reddy,4G.Shravani 
1Assistant Professor, 234Students 

Department of Computer Science and Engineering 

           Siddhartha institute of technology & sciences,narapally 

sumakadari_cse@siddhartha.co.in,23TQ1A0541@siddhartha.co.in, 
23TQ1A0554@siddhartha.co.in, 24TQ5A0508@siddhartha.co.in 

ABSTRACT 

Predicting customer purchase intent is a critical task for e-commerce platforms as it helps 
businesses understand user behaviour and improve marketing strategies. With the increasing 
growth of online shopping, large amounts of clickstream and browsing behaviour data are 
generated by users during their interaction with websites. Analyzing this behavioural data 
enables companies to identify potential customers who are more likely to make a purchase. 
This study proposes a machine learning-based approach to predict customer purchase intent 
using behavioural and session-based features obtained from the Online Shoppers Intention 
dataset. The proposed methodology includes data preprocessing, feature encoding, model 
training, and evaluation. Initially, the dataset is cleaned and categorical features are converted 
into numerical values using label encoding to make them suitable for machine learning 
algorithms. The processed dataset is then divided into training and testing sets to ensure reliable 
model performance evaluation.  

A Random Forest Classifier is applied to capture complex relationships within the browsing 
behaviour data and predict whether a user will complete a purchase or leave the website without 
buying. The performance of the model is evaluated using metrics such as accuracy, confusion 
matrix, and classification report. The results demonstrate that the proposed model effectively 
predicts purchase intent and can assist e-commerce businesses in improving personalized 
marketing strategies, customer targeting, and overall decision-making processes. 

I INTRODUCTION 

The rapid growth of e-commerce platforms has significantly transformed the way customers 
interact with online businesses. Every interaction that a user performs on a website, such as 
clicking on a product, browsing categories, or spending time on a particular page, generates 
valuable behavioural data. This data, commonly referred to as clickstream and browsing 
behaviour data, provides deep insights into customer interests and purchasing patterns. 
Businesses can utilize this information to understand customer behaviour and predict whether 
a visitor is likely to complete a purchase. Predicting customer purchase intent has become an 
important research area in the field of data science and machine learning. Traditional marketing 
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strategies rely on historical sales data, but modern machine learning approaches allow 
businesses to analyze real-time behavioural signals to make accurate predictions. By 
identifying potential buyers during their browsing sessions, companies can personalize 
recommendations, offer targeted promotions, and improve customer experience. This project 
focuses on developing a machine learning model to predict whether a customer visiting an e-
commerce website will make a purchase. The model analyzes browsing behaviour features 
such as page visits, session duration, and product interactions. A Random Forest Classifier is 
used to train the predictive model due to its efficiency and ability to handle complex patterns 
in the data. The proposed system aims to help e-commerce businesses make data-driven 
decisions and improve conversion rates. The rapid growth of the internet and digital 
technologies has significantly transformed the global retail industry. E-commerce platforms 
have become one of the most popular ways for consumers to purchase products and services. 
Online shopping offers convenience, a wide range of product choices, and easy price 
comparisons, which attract millions of users daily. As a result, e-commerce websites generate 
a large amount of user interaction data through activities such as page visits, product searches, 
clicks, and browsing sessions. This behavioural data, commonly known as clickstream data, 
provides valuable insights into customer interests and online behaviour patterns. 
Understanding customer behaviour has become an essential task for e-commerce businesses in 
order to improve customer engagement and increase sales. However, one of the major 
challenges faced by online retailers is that a large number of visitors browse products without 
actually completing a purchase. Identifying potential customers who are likely to buy products 
can help businesses improve their marketing strategies, provide personalized 
recommendations, and increase conversion rates 
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III SYSTEM ANALYSIS 

E-commerce purchase intent prediction is a data-driven system that analyzes user 
browsing behavior to determine whether a user is likely to make a purchase. The system 
collects data such as page views, click patterns, time spent on product pages, cart 
additions, and navigation paths. By applying machine learning algorithms, the system 
identifies hidden patterns and correlations in user behavior. This helps businesses 
understand customer intent in real-time and enables personalized recommendations, 
targeted advertisements, and improved conversion rates. The system plays a crucial role 
in enhancing user experience and optimizing business strategies in competitive online 
markets. 

Existing system 

The existing system in e-commerce platforms mainly relies on basic analytics tools and 
rule-based approaches. These systems track user activity but lack the intelligence to 
accurately predict purchase intent. They often depend on historical data and simple 
metrics like page visits or previous purchases without analyzing deeper behavioral 
patterns. As a result, decision-making is reactive rather than proactive, leading to 
missed opportunities for customer engagement and lower conversion rates 

DisAdavantages of Existing system 

• Low prediction accuracy  
• No real-time decision-making  
• Limited understanding of user behavior  
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• Cannot handle large-scale dynamic data efficiently  
• Lack of personalization 

Proposed system 

The proposed system uses advanced machine learning and deep learning techniques to 
predict purchase intent based on real-time user browsing patterns. It integrates data 
collection, preprocessing, feature extraction, and predictive modeling into a unified 
architecture. Algorithms such as Logistic Regression, Decision Trees, Random Forest, 
and Neural Networks are used to analyze user interactions and generate predictions. 
The system continuously learns from new data, improving its accuracy over time. It 
enables real-time recommendations, targeted marketing, and better decision-making, 
ultimately increasing sales and customer satisfaction. 

Advantages of Proposed System  

• High prediction accuracy  
• Real-time analytics and prediction  
• Better personalization of products  
• Efficient handling of big data  
• Improved customer experience 

IV METHODOLOGY 

Step 1: Data Collection 

User interaction data is gathered from the e-commerce platform, including: 

• Page views  

• Clickstream data  

• Time spent on each page  

• Product views  

• Add-to-cart actions  

• Search queries  

This data forms the foundation for prediction. 

Step 2: Data Preprocessing 

Collected data is cleaned and prepared: 

• Remove missing or duplicate values  

• Handle noisy/incomplete data  

• Normalize and scale data 

Step 3: Feature Engineering 
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• Important features are extracted from raw data: 

• Number of clicks per session  

• Session duration  

• Bounce rate  

• Product categories viewed  

• Frequency of visits  

• Cart abandonment rate  

• These features represent user behavior patterns. 

 

 Step 4: Model Selection & Training 

• Machine learning models are applied: 

• Logistic Regression  

• Decision Tree  

• Random Forest  

• Support Vector Machine (SVM) 

System Architecture 
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The system architecture for e-commerce purchase intent prediction is designed as a multi-
layered pipeline that processes user browsing data and converts it into actionable 
predictions. It integrates components such as data collection, preprocessing, feature 
engineering, machine learning models, and output delivery. The architecture ensures 
smooth data flow from user interaction to prediction results, enabling real-time decision-
making and personalized user experiences. 

V RESULTS &OUTPUT 
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VI CONCLUSION 

In conclusion, predicting customer purchase intent plays an important role in improving the 
effectiveness of e-commerce platforms. With the increasing growth of online shopping, large 
amounts of clickstream and browsing behaviour data are generated by users during their 
interaction with websites. Analyzing this data using machine learning techniques allows 
businesses to better understand customer behaviour and identify potential buyers. In this 
project, a machine learning-based approach was implemented to predict whether a customer 
will complete a purchase based on their browsing behaviour. The Online Shoppers Intention 
dataset was used to train and test the predictive model. 

 Data preprocessing techniques such as data cleaning and label encoding were applied to 
convert categorical variables into numerical form suitable for machine learning algorithms. A 
Random Forest Classifier was used to build the predictive model due to its ability to handle 
complex patterns in large datasets and provide accurate predictions. The performance of the 
model was evaluated using metrics such as accuracy, confusion matrix, and classification 
report. The results demonstrate that the model can effectively identify patterns in user browsing 
behaviour and predict purchase intent. This system can help e-commerce businesses improve 
personalized marketing strategies, optimize product recommendations, and enhance overall 
decision making through data-driven insights. 
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