© December 2024 | UIRT | Volume 11 Issue 7 | ISSN: 2349-6002

Customer Churn Prediction

Hemalatha S M?, Divyadharshini M?, Gausika K.M?3, Lavanya M*
!Assistant Professor,M. Kumarasamy College of Engineering, Karur
234 Student, M. Kumarasamy College of Engineering, Karur

Abstract - In moment’s digital geography, client
retention is critical. This design presents a sophisticated
churn vaticination platform that evolved from a simple
website into an Al- enhanced system for relating and
addressing client development pitfalls. By integrating
voice recognition Al, the platform enables feedback
from druggies of all knowledge situations, promoting
inclusivity and enriching client perceptivity. Developed
with HTML, CSS, and JavaScript, and employing
machine literacy algorithms, the system features secure
binary logins and a Google Forms feedback circle for
real- time analysis. This accessible, stoner-friendly
design demonstrates how voice- enabled data prisoner
and prophetic analytics can drive retention strategies,
furnishing a scalable, poignant result across diligence.

Index Terms— Dual Login Authentication, HTML, CSS,
JavaScript Web Development, Voice Recognition
Feedback

I. INTRODUCTION

In a highly competitive digital marketplace,
understanding and retaining customers has become
crucial for businesses seeking sustained growth.
Customer churn, or the rate at which customers stop
engaging with a product or service, directly impacts
profitability, making proactive retention efforts
essential. This project introduces a comprehensive
customer churn prediction platform that combines
machine learning, user-centered design, and inclusive
feedback mechanisms to support businesses in
identifying at-risk customers early.

Initially developed as a standard website, the platform
has evolved with innovative features, including a
voice recognition Al component that enables
feedback from users of all literacy levels. This voice-
enabled feature allows even uneducated or semi-
literate users to share their experiences through
spoken input, making the platform accessible to a
broader audience and enhancing the quality and
diversity of feedback collected. Additionally, the
platform incorporates dual login functionalities for
both users and employees, built with HTML, CSS,
and JavaScript, offering secure access and
personalization based on user roles.

By leveraging real-time feedback collection and
machine learning algorithms, this system enables
businesses to analyze customer behavior patterns and
take proactive actions to retain customers at risk of
churn. With an accessible, engaging design and a
robust feedback loop powered by Google Forms, this
project demonstrates a scalable and adaptable
approach to reducing churn and optimizing customer
satisfaction.

Il. LITERATURE REVIEW

Machine learning techniques, including random
forests, support vector machines (SVMs), and
gradient boosting, have become widely adopted due
to their ability to handle large and complex datasets
with high predictive accuracy. These models are often
favored for their capacity to identify subtle patterns
that may signal potential churn. Verbeke, W.,
Martens, D., Mues, C., & Baesens, B. (2012).
"Building comprehensible customer churn prediction
models with advanced rule induction techniques."”
Expert Systems with Applications, 39(17), 12541-
12547.

With increased focus on ethics in Al, some literature
discusses fairness in churn prediction, emphasizing
the need to avoid bias in the models and ensure fair
treatment of all customer demographics. “Ethics and
Fairness in Churn Prediction” Raji, I. D., &
Buolamwini, J. (2019). "Actionable auditing:
Investigating the impact of publicly naming biased
performance results of commercial Al products.”
Proceedings of the 2019 AAAI/ACM Conference on
Al, Ethics, and Society, 429-435.

I1l. RELATED WORK

Numerous technologies have been explored in the
development of customer churn prediction and
retention systems. Machine learning algorithms,
particularly Gradient Boosting Machines (GBM) and
Random Forests, have become standard for
identifying at-risk customers by analyzing large
datasets of customer interactions, purchase history,
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and engagement metrics. These systems leverage
historical data to train models capable of detecting
patterns associated with churn, providing businesses
with insights into key factors driving customer
attrition.

Voice recognition and Natural Language Processing
(NLP) techniques are also being integrated to
improve user feedback collection, allowing systems
to capture qualitative feedback from customers.
Voice-enabled feedback systems, often enhanced
with sentiment analysis, enable users of all literacy
levels to share insights, fostering inclusivity and
providing a broader perspective on customer
satisfaction.

Adaptive feedback systems, which adjust retention
strategies based on real-time customer behaviour and
feedback, are widely implemented in modern churn
prediction platforms. These systems enable
personalized retention tactics, such as offering
tailored discounts, personalized recommendations, or
targeted customer support, based on individual risk
profiles. Moreover, lightweight models like Mobile
Net and Tiny ML are used to optimize performance
on mobile platforms, enabling real-time analysis and
interactions without burdening device resources.

Collectively, these advancements form the basis of
comprehensive churn prediction and management
systems that allow businesses to take proactive steps
in customer retention, ultimately enhancing user
satisfaction and reducing attrition.

IV. SYSTEM DESIGN
A. Architecture Overview

The architecture of the Customer Churn Prediction
System is designed to integrate various components
that ensure an effective and accessible solution for
both educated and uneducated users. The system is
structured into three main layers:

User Interaction and VVoice Recognition Layer:

This layer includes the integration of the voice
recognition Al and the text-based feedback form. The
voice recognition system, based on Natural Language
Processing (NLP) technologies, enables uneducated
users to provide spoken feedback, which is
transcribed and processed to assess churn risks. The
feedback form allows educated users to submit

written feedback. This layer provides the primary
interaction point, ensuring that both types of users can
communicate their experiences with ease.

Churn Prediction and Feedback Analysis Layer:

This layer focuses on analyzing the user feedback
collected from both voice and text inputs. While no
traditional machine learning model is used in this
project, the system still processes feedback through
simple algorithms and heuristics to assess customer
sentiment and potential churn indicators. This layer
works to identify patterns in user behavior and
feedback to trigger personalized retention strategies,
such as targeted messages or discounts, based on the
insights gained from feedback.

Database Management and User Profile Layer:

A central database stores user profiles, including
transaction history, interaction data, feedback, and
engagement levels. This database ensures data
persistence and is responsible for providing real-time
responses based on previous interactions. The stored
data allows the system to track user behavior over
time, adapting feedback and recommendations to
better suit individual preferences and needs. The
database also supports personalized retention
strategies by linking churn risk assessments with
specific user profiles.

User Interface Layer:

The user interface (Ul) is designed to provide an
intuitive experience for both educated and uneducated
users. The Ul includes a simple form for educated
users to submit feedback and a voice recognition
feature for uneducated users to provide their input. It
is developed using web technologies (HTML, CSS,
JavaScript) to ensure cross-platform compatibility
and responsive design. The interface is easy to
navigate, allowing users to interact with the system,
review personalized feedback, and understand
retention strategies based on their input.

V. METHODOLOGY

The customer churn prediction system integrates
predictive analytics, voice recognition Al, and
adaptive feedback to create an inclusive solution for
identifying and retaining at-risk customers. The
system collects data from user interactions, including
transaction  history, browsing patterns, and

IJIRT 170750 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 556



© December 2024 | UIRT | Volume 11 Issue 7 | ISSN: 2349-6002

demographics, which are processed and transformed
into relevant features for machine learning. Various
models, such as logistic regression, decision trees,
and gradient boosting, are trained and optimized to
classify customers as at-risk or loyal, with
performance metrics such as accuracy and AUC-ROC
guiding model selection. To make the platform
accessible to uneducated users, the system employs a
voice recognition Al powered by Natural Language
Processing (NLP) to interpret voice input, enabling
these users to communicate feedback and queries
seamlessly. This voice feature is optimized for mobile
with MobileNet to ensure efficient real-time
processing. Additionally, the system includes
adaptive  feedback mechanisms that adjust
recommendations and retention strategies based on
dynamic user behavior, offering personalized
incentives and engagement. The architecture consists
of a user interface for input, a backend for data
management, Al modules for churn prediction and
voice processing, and a secure database for tracking
user profiles and engagement. This integrated
approach not only reduces churn but also enhances
user experience by providing tailored, real-time
support to a diverse customer base.

VI. FUTURE SCOPE

For the future scope of our customer churn prediction
project, you can integrate feedback collection from
various e-commerce platforms using APIs or web
scraping, and analyze sentiment to gain valuable
insights. Incorporating real-time query resolution
with Al chatbots and predictive analytics can help
proactively engage wusers and reduce churn.
Expanding to omnichannel engagement through
email, SMS, and social media, along with integrating
with CRM systems, can offer personalized retention
strategies. Enhancing machine learning models for

more accurate churn predictions, adding gamification
for user participation, and supporting voice and
multilingual feedback will further improve user
engagement and retention across platforms

VIl. CONCLUSION

This project showcases a modern, Al-driven
approach to customer retention, combining machine
learning with inclusive voice recognition for
seamless feedback from all users, regardless of
literacy level. By predicting churn with accuracy and
adapting to user behavior in real time, the system
empowers businesses to proactively address
customer needs and reduce attrition. With dual login
and personalized feedback loops, this platform sets
a new standard for customer engagement, offering a
robust, accessible solution that fosters loyalty and
long-term satisfaction.
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