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Abstract: Customer churn is a critical challenge
faced by businesses across various industries,
affecting revenue and long-term growth. This
project focuses on developing an efficient churn
prediction model wusing machine learning
techniques to identify potential customer
attrition. By leveraging historical customer data,
including behavioral patterns, transaction
history, and engagement metrics, the model
aims to classify customers based on their
likelihood of churning. The study explores
various feature engineering methods and
applies classification algorithms such as logistic
regression, decision trees, and neural networks
to optimize predictive accuracy. Additionally,
data preprocessing techniques, including
handling missing values, feature scaling, and
imbalance correction, are implemented to
improve model performance. The insights
derived from this analysis will help businesses
develop targeted retention strategies, enhance
customer experience, and minimize revenue loss.
This research contributes to the growing field of
predictive analytics by demonstrating the
effectiveness of data-driven approaches in
customer retention.
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l. INTRODUCTION

ustomer churn is a critical issue for
‘ businesses, leading to revenue loss and
operational inefficiencies. This project
leverages Power Bl to analyze customer data,
visualize churn patterns, and generate actionable

insights. By integrating historical data on

customer behavior, billing history, and engagement
metrics, the study identifies key factors influencing
churn. Power BI’s interactive dashboards and data
modeling capabilities enhance decision-making,
enabling businesses to implement targeted
retention strategies. The findings aim to support
organizations in reducing churn, improving
customer satisfaction, and optimizing resource
allocation through data-driven insights. By
integrating historical data on customer behavior,
billing history, service usage, and support
interactions, this study uncovers key indicators
contributing to customer attrition. Power BI’s data
modeling, DAX (Data Analysis Expressions),
and Al-powered analytics are leveraged to build
dynamic dashboards that offer real-time insights.
Additionally, data transformation techniques such
as Power Query and ETL (Extract, Transform,
Load) processes are applied to clean and structure
data for accurate analysis.

1. LITERATURE SURVEY

Churn Prediction with Microsoft Fabric & Power
Bl (2023) - Microsoft Fabric Team. Used ML with
Power BI for churn prediction. More of a tutorial,
lacks advanced ML methodologies. [1]

Best ML Models for Churn Prediction (2023) -
Pecan Al. Compared ML models like Logistic
Regression, Random Forest, GBM. No insights on
business integration of models. [2]

ML for Reducing Customer Churn (2022) -
Columbus Global. Guide on predictive and
prescriptive analytics for churn reduction. Lacks
specific implementation and case studies. [3]

Customer Churn Prediction Using ML (2020) -
Allan Ouko. Developed an ML model to analyze
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churn patterns. Lacks Power BI integration for
visualization.

[4]

Customer Churn Prediction Using ML Algorithms
(2024) — Prajwal, Kalpna Saharan. The research
involved developing predictive models using
support vector machines (SVM), random forests,
and decision trees, evaluating their efficacy using
real-world data from the telecom industry. [5]

I1l.  PROBLEM STATEMENT

Customer churn leads to revenue loss and
increased acquisition costs, making retention a
priority for businesses. Traditional churn analysis
lacks real-time insights, limiting proactive
decision-making. This project utilizes Power Bl to
analyze customer behavior, identify churn patterns,
and develop interactive dashboards for data-driven
retention strategies.

By leveraging historical data and Al-driven
analytics, the study aims to enhance churn
prediction, helping businesses reduce attrition and
improve customer loyalty. Additionally, predictive
modeling techniques will be explored to forecast
churn trends, enabling businesses to take
preventive actions. The project also focuses on
automating reports and alerts within Power Bl,
ensuring timely interventions to minimize churn
impact.

IV. PROPOSED SYSTEM

This project proposes a Power Bl-based churn
analysis system to help businesses predict and
mitigate customer attrition through data-driven
insights.  The system integrates historical
customer data, including transactions,
engagement, and service usage patterns, to identify
key churn indicators. Using Power BI’s ETL and
Power Query, data is collected, cleaned, and
processed for analysis. Al-driven predictive
models classify customers based on churn risk,
while interactive dashboards provide real-time
visualizations of churn trends and customer
segmentation. Additionally, automated alerts and
reports enable businesses to take proactive
retention measures. By leveraging predictive
analytics and automation, this system enhances
decision-making, reduces churn, and improves
customer loyalty.

V. SYSTEM ARCHITECTURE
Modules:
A. Data Collection and Processing

This module focuses on extracting customer data
from various sources such as CRM systems, billing
records, and service logs. Power BI’s ETL
(Extract, Transform, Load) process is utilized to
clean, transform, and integrate this data. Using
Power Query, data is refined by handling missing
values, filtering irrelevant information, and
structuring it for analysis.
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Fig. No. 1: Architecture
B. Churn Prediction and Analytics

In this module, historical customer data is analyzed
to identify key churn indicators such as reduced
engagement, late payments, or support complaints.
DAX (Data Analysis Expressions) is used for
data modeling, while Al-driven predictive models
help classify customers based on churn likelihood.
Machine learning algorithms integrated within
Power Bl enhance the accuracy of churn
forecasting, enabling businesses to take proactive
measures.

C. Dashboard Visualization and Automated
Alerts

The final module involves creating interactive
dashboards and reports in Power Bl to visualize
churn trends, customer segmentation, and
predictive insights. Automated alerts notify
decision-makers about high-risk customers, while
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the system provides actionable recommendations
for retention strategies. This ensures real-time
monitoring and enhances customer engagement
efforts.

D. Random Forest

Random Forest is an ensemble learning technique
that builds multiple decision trees and combines
their outputs to improve prediction accuracy. It is
highly effective in handling large datasets and
reducing overfitting by averaging predictions from
multiple trees.

VI. RESULTS
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VIl. CONCLUSION

This system successfully leveraged Power BI to
analyze customer churn, providing businesses with
data-driven insights to improve retention strategies.
By integrating machine learning models,
interactive dashboards, and automated alerts, the
system enabled accurate churn prediction and
proactive decision-making. The use of data
visualization and Al-driven analytics enhanced
the understanding of customer behavior, allowing
organizations to take timely actions to reduce
attrition. Overall, this project demonstrates the
effectiveness of Power Bl as a powerful tool for
predictive analytics, helping businesses minimize
churn, optimize customer engagement, and
improve long-term profitability.

VIll. FUTURE ENHANCEMENT

Enhancing the Power Bl-based churn analysis
system with advanced Al models like RNNs and
LSTMs can improve churn prediction accuracy.
Real-time data processing will enable instant
churn detection, while personalized
recommendations can enhance retention strategies.
Integrating CRM platforms will automate
customer engagement, and Al-powered chatbots
can provide proactive support. Additionally,
mobile-friendly dashboards will ensure real-time
access to insights, improving decision-making.
These enhancements will make the system more
efficient in minimizing churn and strengthening
customer loyalty.
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