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Abstract

Customer churn prediction has become an essential task for businesses operating in
highly competitive industries such as e-commerce, telecommunications, banking, and
subscription-based platforms. Customer churn refers to the situation where customers
stop using a company's services or products. Identifying customers who are likely to
leave the platform is extremely important because retaining existing customers is
significantly more cost-effective than acquiring new ones. Therefore, organizations
increasingly rely on data analytics and machine learning techniques to predict
customer behavior and improve customer retention strategies.

This project presents a Customer Churn Prediction System for E-Commerce Platforms
using Machine Learning, specifically utilizing the Gradient Boosting algorithm. The
system analyzes customer behavioral and transactional data to determine whether a
customer is likely to churn. Various attributes such as customer age, tenure, usage
frequency, support calls, payment delays, subscription type, contract length, total
spending, and last interaction are used as input features for prediction.

The project follows a complete machine learning pipeline including data
preprocessing, exploratory data analysis, feature engineering, model training, and
performance evaluation. The dataset used for this study contains thousands of
customer records, enabling the model to learn patterns associated with customer
behavior. The Gradient Boosting model is trained on the dataset and evaluated using
performance metrics such as accuracy, precision, recall, F1-score, and ROC-AUC
score.

l. Introduction

Customer retention has emerged as one of the most critical challenges for modern
businesses, particularly in industries such as e-commerce, telecommunications,
banking, and subscription-based services. With the rapid expansion of digital
platforms, customers now have access to numerous alternatives, making it easier for
them to switch between service providers. This behavior leads to customer churn, a
phenomenon where customers discontinue using a company’s products or services
over time. High churn rates can significantly affect a company’s revenue, profitability,
and long-term sustainability. In addition to losing existing customers, organizations
must also invest more resources in acquiring new ones, which is often more expensive

Received: 20-04-2026 | Accepted: 28-05-2026 | Published: 05-06-2026 1JDIM, 2026, 5 (2(2)), 778-787 | 778


mailto:srikanthk@siddhartha.org.in,
mailto:23TQ1A05C8@siddhartha.co.in,
mailto:23TQ1A05C8@siddhartha.co.in,

International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Peer Reviewed, Referred & Indexed Journal
ISSN: 3068-272X www.ijdim.com Original Research Paper

than retaining current customers. Therefore, identifying potential churn and
implementing effective retention strategies has become a key priority for businesses.

The growth of digital systems has enabled organizations to collect vast amounts of
customer data from various interactions, including transactions, browsing behavior,
service usage, payment history, and customer support activities. This data contains
valuable insights into customer preferences, engagement levels, and satisfaction.
However, manually analyzing such large and complex datasets is both time-
consuming and inefficient. To overcome this challenge, businesses are increasingly
adopting data analytics and machine learning techniques to process and interpret
customer data more effectively.

Machine learning plays a vital role in predicting customer churn by identifying hidden
patterns and relationships within historical data. By training predictive models on
customer datasets, organizations can detect early signs of disengagement and
understand the factors influencing customer decisions. These models consider various
attributes such as customer demographics, tenure, usage frequency, payment behavior,
subscription plans, and interaction history to determine the likelihood of churn. As a
result, businesses can proactively take targeted actions—such as personalized offers,
improved customer support, or engagement strategies—to retain customers and
enhance overall customer satisfaction.

Il. Literature Survey

Customer churn prediction has been extensively studied in the domains of data mining
and machine learning due to its importance in improving customer retention and
business performance. Early research primarily relied on traditional statistical
techniques such as logistic regression and decision trees to analyze historical
customer data and identify patterns associated with customer attrition. These
approaches helped organizations understand the influence of various factors such as
customer demographics, service usage, payment behavior, and complaints on churn.
Data mining techniques played a significant role in extracting meaningful insights
from large datasets, enabling businesses to transform raw data into actionable
knowledge. Additionally, feature selection has been highlighted as a critical step in
improving model performance by identifying the most relevant attributes that
contribute to churn behavior, thereby enhancing both accuracy and interpretability.

With advancements in technology, machine learning techniques have become the
preferred approach for churn prediction due to their ability to handle complex and
large-scale datasets. Algorithms such as Decision Trees, Random Forest, Support
Vector Machines, Neural Networks, and Gradient Boosting have been widely applied
in this domain. Among these, ensemble methods like Random Forest and Gradient
Boosting have shown superior performance by combining multiple models to improve
prediction accuracy and reduce errors. Machine learning models can automatically
learn patterns from historical data and adapt to changing customer behavior, making
them more effective than traditional methods. Furthermore, these models can be
continuously updated with new data, ensuring that predictions remain accurate and
relevant over time.
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In the context of e-commerce platforms, churn prediction has gained significant
importance as customer loyalty directly impacts business success. Studies have shown
that analyzing customer interactions such as purchase frequency, browsing behavior,
payment delays, and service feedback can help identify customers who are likely to
leave a platform. Predictive analytics enables organizations to detect early signs of
disengagement and take proactive measures to retain customers. Businesses can
implement targeted strategies such as personalized recommendations, loyalty
programs, and improved customer support based on predictive insights. As a result,
churn prediction systems have become an integral part of customer relationship
management, helping organizations enhance customer satisfaction, reduce churn rates,
and maintain a competitive advantage in the market.

I11. System Analysis

The Customer Churn Probability Prediction system for e-commerce platforms is
designed to analyze user behavior and predict the likelihood of customers leaving the
platform. The system focuses on leveraging behavioral transaction history to identify
patterns associated with churn. It processes large volumes of customer data such as
purchase frequency, browsing behavior, payment history, and interaction records. The
system evaluates customer engagement levels and detects early warning signs of
disengagement. It addresses challenges such as data imbalance and high-dimensional
datasets. Advanced preprocessing techniques are used to clean and structure the data
effectively. The system employs Gradient Boosting algorithms to capture complex
relationships in customer behavior. It ensures high predictive accuracy by considering
multiple influencing factors. Performance is evaluated using suitable classification
metrics. The system supports real-time insights for business decision-making. It is
scalable and adaptable to various e-commerce environments. Overall, the system
enhances customer retention strategies through accurate predictions.

Existing System

The existing systems for customer churn prediction mainly rely on traditional
statistical methods and basic machine learning techniques. These systems often use
simple models such as logistic regression and decision trees. They depend heavily on
limited customer features and predefined rules. Data preprocessing and feature
engineering are mostly performed manually. Existing systems struggle to analyze
large-scale behavioral transaction data effectively. They are not capable of capturing
complex non-linear relationships in customer behavior. Many systems lack proper
handling of class imbalance in churn datasets. Predictions are often less accurate and
may not reflect real customer behavior. Visualization and reporting features are
limited or absent. These systems require expert knowledge for interpretation and
decision-making. There is minimal automation in model selection and optimization.
Overall, existing systems are less efficient, less accurate, and not suitable for modern
e-commerce platforms.

Disadvantages of Existing System (Points)

e Relies on simple and less accurate models
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« Cannot handle complex behavioral data effectively

o Limited feature utilization and manual feature engineering
o Poor handling of class imbalance in churn data

o Lower prediction accuracy and reliability

e Requires expert knowledge for analysis

e Lack of automation in model training and evaluation

o Limited scalability for large datasets

Proposed System

The proposed system introduces an advanced machine learning framework using
Gradient Boosting for customer churn prediction. It leverages behavioral transaction
history to analyze customer interactions and engagement patterns. The system
incorporates automated data preprocessing techniques to handle missing values and
inconsistencies. Feature engineering is applied to extract meaningful insights from
customer behavior. Gradient Boosting is used to model complex relationships and
improve predictive accuracy. The system effectively handles class imbalance using
appropriate techniques. It evaluates model performance using metrics such as
precision, recall, and F1-score. The system provides real-time predictions to support
business decisions. An interactive dashboard displays customer insights and churn
probabilities. Automated reporting helps in understanding model outputs. The system
is scalable and adaptable to large datasets. Overall, it enhances customer retention by
identifying at-risk customers early.

Advantages of Proposed System (Points)

o Uses Gradient Boosting for high prediction accuracy
o Effectively analyzes behavioral transaction data

« Handles class imbalance efficiently

o Automates data preprocessing and feature engineering
e Provides real-time churn predictions

« Improves customer retention strategies

e Reduces manual effort and human errors

o Scalable for large e-commerce datasets

IV. Methodology

The system follows a structured methodology for predicting customer churn. Initially,
customer data is collected from e-commerce platforms. Data preprocessing is
performed to clean and handle missing values. Feature engineering is applied to
extract relevant behavioral attributes. The dataset is analyzed for class imbalance and
appropriate techniques are applied. The processed data is divided into training and
testing sets. Gradient Boosting algorithm is used to train the predictive model. The
model learns patterns from historical customer behavior. Performance is evaluated
using metrics such as accuracy, precision, recall, and Fl-score. Hyperparameter
tuning is performed to improve model performance. The trained model is used to
predict churn probability for new customers. Results are visualized through
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dashboards and reports. The system continuously updates with new data for improved
predictions.

System Architecture

The system architecture consists of several integrated modules. The Data Collection
Module gathers customer transaction and interaction data. The Data Preprocessing
Module cleans and prepares the dataset. The Feature Engineering Module extracts
meaningful features from behavioral data. The Imbalance Handling Module addresses
skewed class distribution. The Model Training Module applies the Gradient Boosting
algorithm. The Evaluation Module measures model performance using suitable
metrics. The Prediction Module generates churn probabilities for customers. The
Visualization Module presents insights through dashboards. The Reporting Module
generates detailed reports for analysis. A storage layer manages data and model
outputs. The backend is implemented using Python and machine learning libraries.
All components work together to deliver accurate and efficient churn prediction.

SYSTEM ARCHITECTURE

Customer Churn Probability Prediction for E-commerce Platforms
Using Gradient Boosting and Behavioral Transaction History
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V. Result and Output
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Figure 9.3: Feature Importance for Customer Churn Prediction

V1. Conclusion

The Customer Churn Prediction System developed in this project demonstrates how
machine learning techniques can be effectively used to analyze customer behavior and
predict potential churn in e-commerce platforms. Customer churn is a major challenge
faced by many organizations because losing customers leads to reduced revenue and
increased costs for acquiring new customers. Therefore, predicting churn in advance
allows businesses to take proactive steps to retain customers and improve long-term
profitability.

In this project, customer behavioral and transactional data were analyzed to identify
patterns associated with churn. Various features such as age, tenure, usage frequency,
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support calls, payment delay, subscription type, contract length, total spending, and
last interaction were used to build the predictive model. The dataset was first
preprocessed to handle missing values and convert categorical variables into
numerical formats suitable for machine learning algorithms.

The Gradient Boosting algorithm was used as the machine learning model for churn
prediction. This algorithm was selected because of its ability to handle complex
datasets and provide high predictive accuracy. The dataset was divided into training
and testing sets, allowing the model to learn patterns from historical data and evaluate
its performance on new data. The evaluation results showed that the model achieved
high accuracy and strong classification performance in identifying customers who are
likely to churn.

Feature importance analysis was also performed to understand which factors influence
customer churn the most. The results indicated that payment delay, support calls, and
customer tenure play a significant role in determining churn behavior. These insights
can help businesses improve customer retention strategies by focusing on key factors
that affect customer satisfaction. Additionally, a simple web-based interface was
developed using Streamlit to demonstrate how the machine learning model can be
applied in real-world scenarios. The interface allows users to input customer
information and instantly obtain churn predictions. This makes the system practical
and user-friendly for businesses that want to integrate predictive analytics into their
operations.
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