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ABSTRACT: Churn prediction is a critical business strategy for Software-as-a-Service (SaaS) platforms, as customer
retention is more cost-effective than new customer acquisition. This project leverages the power of deep learning and
cloud computing to develop a robust and scalable customer churn prediction system for SaaS businesses. Churn
prediction is a critical business strategy for Software-as-a-Service (SaaS) platforms, as customer retention is more cost-
effective than new customer acquisition. This project leverages the power of deep learning and cloud computing to
develop a robust and scalable customer churn prediction system for SaaS businesses.

In today’s competitive Software-as-a-Service (SaaS) market, keeping customers is more important than gaining new
ones. When users stop using a service, it leads to customer churn, which directly affects a company’s revenue. This
project, “Customer Churn Prediction for SaaS Platforms using Cloud Computing and Deep Learning,” aims to
build a smart system that can predict which customers are likely to leave by studying their behaviour and usage data.
The system uses Cloud Computing for storing and processing large amounts of data efficiently, and Deep Learning
models such as Artificial Neural Networks (ANN) and Long Short-Term Memory (LSTM) to find hidden patterns and
make accurate predictions. By combining these technologies, the project provides a powerful and scalable solution that
helps SaaS companies understand their customers better, take preventive actions, and reduce churn effectively.

The main goal of the “Customer Churn Prediction for SaaS Platforms using Cloud Computing and Deep
Learning” project is to develop an intelligent, scalable, and cloud-based predictive system that can accurately identify
customers who are likely to discontinue using a SaaS product.

By leveraging deep learning models and cloud computing technologies, the system aims to analyse customer usage
patterns, engagement behaviour, and transaction data to forecast churn probability. The ultimate objective is to enable
SaaS providers to proactively implement retention strategies, reduce customer loss, and improve overall business
performance through data-driven decision-making.
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I. INTRODUCTION

In today’s highly competitive digital market, Over-The-Top (OTT) and Software-as-a-Service (SaaS) platforms face
significant challenges in retaining customers. With increasing service options available, customers can easily switch to
competitors, making customer churn a critical concern for service providers. Understanding customer behaviour and
predicting potential churn in advance has become essential for improving customer satisfaction and ensuring long-term
business sustainability.

Traditional churn analysis methods rely on manual evaluation and static reporting techniques, which are often reactive
and inefficient. These approaches identify churn only after customers discontinue their services, leading to delayed
retention strategies and increased revenue loss. The lack of intelligent prediction mechanisms and real-time analysis
limits the effectiveness of such systems, especially when handling large volumes of customer data generated by modern
OTT and SaaS platforms.

To address these challenges, this project proposes a Machine Learning-based customer churn prediction system that
enables proactive decision-making. By analysing historical customer data such as usage patterns, billing information,
and support interactions, the system predicts the likelihood of churn before it occurs. The proposed solution integrates
data preprocessing, predictive modelling, and a web-based interface to provide accurate churn predictions, helping
organizations implement timely retention strategies and improve overall service performance.

II. LITERATURE REVIEW

Recent studies have increasingly focused on advanced deep learning techniques for customer churn prediction in SaaS
platforms. P. Gupta (2023) proposed a hybrid CNN-LSTM model to analyse user activity patterns and predict churn
with higher accuracy and fewer false predictions. While the model showed strong performance, the study did not
evaluate cost-effectiveness or real-world deployment feasibility in SaaS cloud environments.

Building on sequential modelling approaches, G. Patel (2022) applied Long Short-Term Memory (LSTM) networks to
time-series SaaS usage data, capturing behavioural patterns such as login frequency and feature adoption. This
approach improved churn prediction accuracy; however, it involved high computational costs and lacked cloud
integration for real-time implementation.

In 2021, P. Sharma introduced a Deep Neural Network (DNN) model for churn prediction in subscription-based
applications. The model effectively captured complex customer behaviour and outperformed traditional machine
learning techniques. Despite these improvements, the system lacked cloud-based scalability and showed reduced
performance when handling large-scale datasets.

Earlier research by S. Banerjee (2020) focused on machine-learning-based churn prediction using behavioural and
subscription data from SaaS platforms. Although effective, the approach relied on traditional machine learning methods
and did not incorporate advanced deep learning models for improved accuracy.

In the same year, D. Reddy (2020) proposesed a cloud-enabled churn prediction framework using AWS services to
support scalable data processing and near real-time predictions. However, the system employed only basic Artificial
Neural Networks and did not explore advanced deep learning architectures such as LSTM or GRU.

II1. PROBLEM STATEMENT

In the highly competitive OTT and SaaS industry, customer churn has become a major challenge affecting revenue
growth and long-term sustainability. Although large volumes of user data such as subscription history, usage behaviour,
and payment patterns are available, many organizations still rely on traditional analytical methods that fail to accurately
predict customer churn in advance. Existing systems often lack the ability to analyse complex user behaviour patterns
and do not provide timely insights for proactive customer retention. Hence, there is a need for an intelligent, data-
driven churn prediction system that leverages machine learning and deep learning techniques to identify potential
churners effectively and support strategic decision-making.
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IV. RESEARCH METHODOLOGY

1. Research Design

This study adopts a quantitative, descriptive, and analytical research design to predict customer churn in OTT and
SaaS platforms. The research is non-experimental and is based on historical customer data analysis. Advanced machine
learning and deep learning models are employed to identify churn patterns from customer behavior data. The study
focuses on building a predictive system that can classify customers as churn or non-churn based on multiple behavioral
and subscription-related attributes.

OTT and SaaS platforms provide subscription-based digital services where customer retention plays a critical role.
Understanding customer behavior through data analytics enables organizations to reduce churn and improve service
quality.

2. Data Sources

The dataset used in this research is obtained from publicly available and widely used datasets related to customer churn,
including:

e Telco Customer Churn Dataset (Kaggle / IBM Sample Data)

e OTT/SaaS subscription usage records

o Customer billing and payment history

e Service usage and interaction logs

The data represents real-world customer behaviour and is suitable for predictive modelling and performance evaluation.

3. Sample Selection

A purposive sampling technique is used to select relevant customer records from the dataset based on the following
criteria:

e Active subscription history

e Availability of churn labels

e Complete usage and billing information

o Customers from diverse service plans i

The selected dataset ensures a balanced representation of churned and retained customers, enabling accurate model
training and validation.

4. Data Collection Parameters
The following parameters are considered for churn prediction:

Category Parameters

Demographic Data Customer ID, tenure,

Usage Metrics Total usage hours, service usage
Billing Metrics Monthly charges, payment failures
Support Metrics Number of support calls

Target Variable Churn (Yes/No)

These parameters help capture both behavioural and financial aspects influencing customer churn
5. Data Preprocessing

Before model development, the collected data undergoes preprocessing to improve data quality and model
performance:
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Removal of duplicate records

Handling missing and inconsistent values

Encoding categorical variables

Feature scaling and normalization

Splitting data into training and testing sets

This step ensures reliable input data for machine learning and deep learning models.

6. Engagement Rate Calculation

Machine learning and deep learning techniques such as Logistic Regression, Random Forest, Artificial Neural
Networks (ANN), and LSTM models are used for churn prediction. The models are trained using historical data and
evaluated using performance metrics such as accuracy, precision, recall, and F1-score.

The system is implemented using Python with frameworks such as Flask for backend services and Streamlit for
frontend visualization, enabling real-time churn prediction.

V. CONCLUSION

The study demonstrates that advanced machine learning and deep learning models significantly improve the accuracy
of customer churn prediction in OTT and SaaS platforms. Behavioural metrics such as usage frequency, support
interactions, and payment failures play a crucial role in identifying churn-prone customers. By leveraging predictive
analytics, organizations can proactively address customer dissatisfaction and implement effective retention strategies.
The proposed system provides a scalable and efficient solution for churn analysis, enabling businesses to reduce
customer loss and enhance customer lifetime value. The integration of cloud-based deployment further supports real-
time prediction and accessibility.
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