27 38
fg;] SR@
e-Journal
Reiiond™

Volume: 08 Issue: 02 | February - 2024

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.176 ISSN: 2582-3930

Telco Churn Anticipation Engine - A Predictive Attrition Model
using Deep Learning

G. Bhavana?, G. Sai Kumar?, B. Bhagyasree3 , Ch. Sukesh Kumar#?, Sk. Altaf Rahman®
5 Assistant Proffessor ,LIET

(123451 Computer Science and System Engineering ,Lendi Institute of Engineering and Technology, Vizianagaram

I ABSTRACT

The Telecommunication Sector has emerged as one of
the world’s fastest-growing industries, prioritizing
customer satisfaction for business success. With a global
reach, consumers have abundant service options, with
pricing, flexibility, and customizability influencing their
choices. Telecom companies strive to meet these
demands through policies and services to attract and
retain customers. However, customer churn remains a
significant challenge, prompting telecom companies to
monitor customer behaviors to predict subscription
terminations. Churn prediction, facilitated by various
algorithms, is crucial for organizational success.
Therefore, there is a growing need to forecast potential
churners to implement retention measures and maximize
company revenue.

Key Words: Churn, Exploratory data analysis, RNN,
CNN, DNN
I1 .INTRODUCTION

In the competitive landscape of the telecommunications
sector, companies are constantly vying to attract
customers away from their competitors by offering a
diverse range of schemes and services. This fierce
competition stems from the fact that customers may
become dissatisfied with their current providers and seek
better options elsewhere. Consequently, the primary
objective of these companies is to retain their existing
customers by preemptively identifying those at risk of
switching to a rival service.Churn prediction, a key
component in the telecom industry, aims to forecast
which customers are likely to discontinue their use of a
product or service. This predictive capability enables
companies to tailor their retention strategies to individual
customers, thereby increasing the likelihood of retaining
them.

In the telecommunications sector, acquiring new
customers is considerably more costly than retaining
existing ones. Thus, customer retention poses one of the

most significant challenges for telecom providers. Churn,
characterized by the loss of subscribers due to their
migration to competing service providers attracted by
better rates, benefits, or incentives, significantly impacts
shareholder returns and revenue streams. Consequently,
companies must focus on implementing various
marketing strategies geared towards retaining their
existing customer base.To address the complexities of
customer churn and retention, telecom companies are
increasingly turning to deep learning techniques. Deep
learning models, such as neural networks, offer advanced
predictive capabilities by analyzing vast amounts of
customer data to identify patterns and trends indicative of
potential churn. By leveraging deep learning algorithms,
telecom companies can develop more accurate and
effective retention strategies tailored to individual
customer

customer needs, ultimately maximizing

satisfaction and long-term profitability.
INILMETHODS AND MATERIAL

Develop a deep learning model based on Convolutional
Neural Networks (CNN) architecture Recurrent Neural
Networks (RNN) architecture Deep Neural Networks
(DNN) architecture

The proposed system is implemented based on
supervised classification deep learning technique to
predict if the customer is going to churn or not in the
telecom industry
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INILALGORITHMS

Convolutional Neural Networks (CNN): CNNs are
well-suited for analyzing structured data, such as images
or time-series data like customer usage patterns. In the
context of churn prediction, CNNs can extract relevant
features from customer data, such as usage behavior over
time, and identify patterns indicative of churn.

CNN

Recurrent Neural Networks

Deep Neural Networks (DNN): DNNs, or multi-layer
perceptrons, are versatile models capable of learning
complex relationships in data. In churn prediction, DNNs
can handle high-dimensional feature spaces and capture
nonlinear relationships between customer attributes and
churn likelihood

Recurrent Neural Networks (RNN): RNNs are ideal
for sequential data analysis, making them suitable for
modeling customer interactions over time. In churn
prediction, RNNs can capture temporal dependencies in
customer behavior and identify subtle changes that may
lead to churn
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IVIMPLEMENTATION

CNN: The CNN architecture consists of convolutional
layers followed by pooling layers and fully connected
layers. Input data, such as customer feature vectors or
time-series sequences, are passed through convolutional
filters to extract relevant features. The extracted features
are then aggregated and passed through fully connected
layers for prediction.

RNN: The RNN architecture includes recurrent layers,
such as Long Short-Term Memory (LSTM) or Gated
Recurrent Unit (GRU), to model sequential
dependencies in customer data. Each time step'sinput is
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processed along with the hidden state from the previous
step to capture temporal dynamics.The final hidden state
is then passed through fully connected layers for
prediction. hrough fullyconnected layers for prediction.

DNN: The DNN architecture comprises multiple layers
of neurons with nonlinear activation functions. Input
features are passed through multiple hidden layers, with
each layer learning increasingly abstract representations
of the data. The output layer produces a churn prediction
probability.
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V.RESULTS

Performance Metrics: Accuracy, precision, recall, and
Fl-score are commonly used to evaluate model
performance in churn prediction. Accuracy measures the
overall correctness of predictions, precision measures
the proportion of true positive predictions among all
positive predictions, recall measures the proportion of
true positives correctly identified, and F1-score balances
precision and recall.

Interpretation: Beyond performance metrics, the results
include insights into customer churn drivers. Deep
learning models can highlight important features
contributing to churn, such as usage patterns, customer
demographics, and service interactions.

To enhance churn prediction accuracy, various
techniques are employed, including conducting trials
with end wusers to gather feedback on network
performance, normalizing and preprocessing datasets,
selecting relevant features, handling missing values and
class imbalances, and creating derived variables from
existing ones.

Overall, machine learning emerges as an effective tool
for churn prediction in the telecom industry, enabling
companies to retain customers more efficiently by
anticipating churn and implementing targeted retention
strategies.

VI.CONCLUSION

In the fiercely competitive telecom sector, where
customers have the freedom to switch carriers easily due
to standardization and public policies, predicting churn
becomes a crucial and lucrative task. Churn prediction
involves identifying customers who are likely to
discontinue their service, a challenge that directly
impacts customer satisfaction and company revenue.
Customers prioritize value for money, competitive
pricing, and superior service quality, making satisfaction
a key factor in churn decisions. Telecom companies face
the dilemma of high customer acquisition costs
compared to retention costs, underscoring the
importance of effective churn management strategies.
Despite the global nature of the telecom industry, there is
no one-size-fits-all solution to churn prediction.
However, machine learning techniques offer a promising
approach to proactively identifying potential churners
and taking preventive measures. By leveraging historical
data, machine learning models can learn from past
patterns and behaviors to forecast churn

VII.REFERENCES

"Deep Learning Approach for Telecom Customer Churn
Prediction"

This paper explores the application of deep learning models,
such as Convolutional Neural Networks (CNNs), Recurrent
Neural Networks (RNNs), or Deep Neural Networks (DNNs),
for predicting customer churn in the telecom industry.
"Predicting Telecom Customer Churn Using Deep Learning
Techniques"

This study investigates the use of deep learning techniques,
including CNNs, RNNs, and DNNSs, to analyze customer data
and forecast churn in the telecom sector.

This paper presents a comprehensive analysis of churn
prediction in the telecom industry using various deep learning
architectures, including CNNs, RNNs, and DNNs, to improve
customer retention strategies.

"Enhancing Telecom Customer Churn Prediction with Deep
Learning Algorithms"

This research focuses on enhancing the accuracy of churn
prediction models in the telecom sector by incorporating deep
learning algorithms, such as CNNs, RNNs, and DNNs, to
better capture complex patterns in customer data.

This study proposes a deep learning-based approach for
predicting customer churn in the telecom industry, leveraging
advanced architectures like CNNs, RNNs, and DNNs to
achieve more accurate predictions and improve retention
efforts.
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