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Abstract — This project presents an Al-Powered customer
churn prediction system that uses some machine learning
algorithms to identify customers who are likely to stop using a
product or service. Customer retention plays a vital role in the
success of modern businesses, as losing long lasting
customers can impact the company growth and revenue.

The prediction can be achieved by analyzing customer related
data, including transaction records , usage behavior , and
demographic information to discover patterns associated with
churn. Advanced Machine Learning algorithms such as
Logistic regression, Decision tree and Random forest to
predict churn with higher precision. The proposed system
enhances customer retention, optimizes business performance
and supports data-driven decision-making. Prediction helps
businesses can implement targeted strategies such as
personalised offers and improve services to enhance customer
satisfaction and reduce churn , overall this project demonstrate
how Artificial Intelligence and Machine Learning can be
effectively utilized to enhance customer relationship
management and support sustainable business growth
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1.INTRODUCTION

In a highly competitive business environment, retaining
existing customers is as important as acquiring new ones.
Customer churn, which refers to the loss of customers over
time, is a major concern for organizations across various
business environments

Industries like, telecommunication , banking, e-commerce and
subscription-based services are highly faced with customer
churn problems. This may lead to facing problems on business
growth, and high churn rates can lead to reduce revenue,
increased marketing costs, and lower business growth. The
churn prediction system helps in identifying customers who
are at risk of leaving in advance. This project aims to develop
an intelligent system that predicts customer churn before it
occurs.
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The system uses advanced machine learning algorithms to
build an accurate predictive model. It includes data collection,
preprocessing, feature engineering, model training, testing,
and prediction processes to ensure reliable performance. The
proposed system provides actionable insights that help
businesses implement targeted retention strategies like
personalized offers and improved customer services. Overall,
the system helps to identifying at-risk customers early,
businesses can take timely actions to reduce churn, enhance
customer satisfaction, and improve overall profitability and
support effective decision -making

2. Methodology

2.1 Data Collection

The first step involves in data collection, customer-related
data collected from various sources such as transformation
records, service usage history, customer interaction, and
demographic information. The quality and quantity of
collected data plays a crucial role in improving the
performance of churn prediction model.

2.2 Data preprocessing

Raw collective data often contain missing values, duplicate
records, and inconsistencies. In this phase the collective data
is cleaned and transformed into a suitable format for analysis.

2.3 Exploratory Data Analysis(EDA)
EDA is performed to understand the characteristics of the
dataset. Various statistical techniques and visualizations are
used to identify trends, and patterns related to customer
behavior. This helps in gaining valuable insights and selecting
important features for model development.

2.4 Feature Engineering

Feature engineering focuses on identifying and creating
meaningful attributes that contribute to customer churn
prediction. Customer tenure, monthly charges, transaction
frequency, and service usage patterns are selected to improve
model accuracy and efficiency.

2.5 Data Splitting

The dataset is splitted into training and testing sets. The
training dataset is used to train the machine learning models,
while the testing dataset is used to evaluate their
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performance, generally 70% to80% of the data is used for
training the model.

2.6 Model Selection

Suitable machine learning models are selected based on their
ability to classify customers accurately. Algorithms such as
Logistic Regression, Decision Tree, and Random Forest are
implemented to build predictive models capable of identifying
potential customers churn.

2.7 Model Training and Model Evaluation

In model training the selected algorithms are trained using
historical customer data. During this phase the model learns
patterns and relationships associated with customer churn
behaviour

The trained models are evaluated using performance metrics
such as accuracy, precision, recall, and fl-score to determine
the most effective prediction model

2.8 Customer Churn Prediction

The optimized model is used to predict whether a customer is
likely to churn or continue using the service. Based on
customer information and historical patterns, the system
generates predictions with a high level of accuracy

2.9 Recommendation Generation

Based on the prediction results, the system provides
recommendations such as personalized offers, discounts,
loyalty programs, and improved customer support to retain
customers

2.10 Result
Development
The prediction results are displayed using charts, graphs, and
reports to help business managers easily understand customers
churn trends. Visual representation is used to improve
decision-making. The developed churn prediction model can
be integrated into business applications, enables real-time
customer churn monitoring proactive retention strategies

visualization and system

Results:

Fig-1: RANDOM FOREST PREDICTION
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Fig-2: LOGISTIC REGRESSION PREDICT

Fig-3: DECISION TREE PREDICTION

3. DISCUSSION

The Al-powered customer churn prediction system has been
developed to support organizations in identifying customers
who are likely to discontinue their services in near future.
Customer retention plays a main role in critical factors for
business success, and it acquires new customers, this may lead
to maintaining business growth and profitability

The system used advanced machine learning algorithms to
analyze customers data and identify patterns that indicate
potential churn behavior. Based on the prediction results,
businesses can try to improve strategies, promotional
campaigns, service improvement, and personalized offers. The
predictive model evaluates multiple customer-related factors,
including transaction history, and demographic information, to
generate the most reliable churn prediction. Based on these
predictions, industries can focus on high-risk customers and
implement effective retention strategies.

The integration of AI enables faster decision-making by
providing real-time insights and automated predictions. The
decision making capability of the proposed system not only
helps in reducing customer attrition but also helps in business
growth and revenue. The system support organization  in
customer relationship, achieving
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competitive advantages in the marketing. Overall the project
helps to solve real-world challenges on enabling data-driven
organizational growth.

4. CONCLUSIONS

The Al-powered customer churn prediction system
provides an effective and intelligent solution for identifying
customers who are likely to discontinue a product. It
provides an effective solution for predicting customer
churn using machine learning algorithms. The project
analyses the large amount of customer data to identify
patterns. The proposed system enables businesses to take
proactive retention measures, such as personalised offers and
improved customer support, before customers leave. It
enhances customer satisfaction and loyalty, improves
efficiency through automation and reduces manual efforts.
The system supports real-time insights for better decision -
making, overall the project demonstrates how Al and
Machine Learning can be successfully applied to improve
customer retention, increase profitability and support
sustainable business growth.

5. REFERENCES

[1]. Abbasimehr H, Setak M, Tarokh M (2011) A neuro-fuzzy
classifier for customer churn prediction. International Journal
of Computer Applications 19(8):35—41

[2]. Adwan O, Faris H, Jaradat K, Harfoushi O, Ghatasheh N

(2014) Predicting customer churn in telecom industry using

multilayer preceptron neural networks: Modeling and

analysis. Life Science Journal 11(3):75-81

[3]. Ahmad AK, Jafar A, Aljoumaa K (2019) Customer churn
prediction in telecom using machine learning in big data
platform. Journal of Big Data 6(1):28

[4]. Archambault, D., Hurley, N., Tu, C.T.. Churnvis:
visualizing mobile telecommunications churn on a social
network with attributes. In: 2013 IEEE/ACM International
Conference on Advances in Social Networks Analysis and
Mining (ASONAM 2013), pp. 894-901. IEEE (2013)

[5]. Asthana P (2018) A comparison of machine learning
techniques for customer churn prediction. International
Journal of Pure and Applied Mathematics 119(10):1149-1169
[6]. Aziz R, Verma C, Srivastava N (2018) Artificial neural
network classification of high dimensional data with novel
optimization approach of dimension reduction. Annals of Data
Science 5(4):615-635

[7]. Brandu soiu, 1., Toderean, G., Beleiu, H.: Methods for

churn prediction in the pre-paid mobile telecommunications

industry. In: 2016 International conference on

communications (COMM), pp. 97-100. IEEE (2016)

[8]. Burez J, Van den Poel D (2009) Handling class imbalance

[9]. Chen, H., Chiang, R.H., Storey, V.C.: Business
intelligence and analytics: From big data to big impact. MIS
quarterly pp. 11651188 (2012)

[10]. Coussement K, De Bock KW (2013) Customer churn
prediction in the online gambling industry: The beneficial
effect of ensemble learning. Journal of Business Research
66(9):1629-1636

[11]. Coussement K, Van den Poel D (2008) Churn prediction
in subscription services: An application of support vector
machines while comparing two parameter-selection
techniques. Expert systems with applications 34(1):313-327
[12]. Dahiya, K., Bhatia, S.: Customer churn analysis in
telecom industry. In: 2015 4th International Conference on
Reliability, Infocom Technologies and Optimization
(ICRITO) (Trends and Future Directions), pp. 1-6 (2015)
[13]. Dong, T., Shang, W., Zhu, H.: Naive bayesian classifier
based on the improved feature weighting algorithm. In:
International Conference on Computer Science and
Information Engineering, pp. 142— 147. Springer (2011)

[14]. Fawcett T (2006) An introduction to roc analysis. Pattern
recognition letters 27(8):861-874 [15]. Garcia S, Fernandez
A, Herrera F (2009) Enhancing the effectiveness and
interpretability of decision tree and rule induction classifiers
with evolutionary training set selection over imbalanced
problems. Applied Soft Computing 9(4):1304—1314 [16].
Girsoy U S (2010) Customer churn analysis in
telecommunication sector. ‘Istanbul Universitesi I sletme
Fakiiltesi Dergisi 39(1):35—4

[17]. Hadden J, Tiwari A, Roy R, Ruta D (2006) Churn
prediction: Does technology matter. International Journal of
Intelligent Technology 1(2):104—110

[18]. Hadden J, Tiwari A, Roy R, Ruta D (2007) Computer
assisted customer churn management: State-ofthe-art and
future trends. Computers & Operations Research
34(10):2902-2917

[19]. Han J, Pei J, Kamber M (2011) Data mining: concepts
and techniques. Elsevier,

[20]. Huang, Y., Zhu, F., Yuan, M., Deng, K., Li, Y., Ni, B,,
Dai, W., Yang, Q., Zeng, J.: Telco churn prediction with big
data. In: Proceedings of the 2015 ACM SIGMOD
international conference on management of data, pp. 607—618
(2015)

[21]. Idris, A., Khan, A., Lee, Y.S.: Genetic programming and
adaboosting based churn prediction for telecom. In: 2012
IEEE International Conference on Systems, Man, and
Cybernetics (SMC), pp. 1328-1332. IEEE (2012)

[22]. Kirui, C., Hong, L., Cheruiyot, W., Kirui, H.: Predicting
customer churn in mobile telephony industry using
probabilistic classifiers in data mining. International Journal
of Computer Science Issues (IJCSI) 10(2 Part 1), 165 (2013)
[23]. Kisioglu P, Topcu YI (2011) Applying bayesian belief
network approach to customer churn analysis: A case study on
the telecom industry of turkey. Expert Systems with
Applications 38(6):7151-7157

[24]. Lalwani P, Banka H, Kumar C (2017) Crwo: Clustering

Kl lgustpmer3 6 (;hljgz 6{)22(;i6ction. Expert  Systems  with and routing in wireless sensor networks using optics inspired

pplications 36(3): optimization. Peer-to-Peer Networking and Applications
10(3):453-471

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJ]SREM64610 | Page 3


https://ijsrem.com/

Volume: 10 Issue: 06 | Jun - 2026

International Journal of Scientific Research in Engineering and Management (I]SREM)

SJIF Rating: 8.659 ISSN: 2582-3930

[ 25]. Lalwani, P., Banka, H., Kumar, C.: Gsa-chsr:
gravitational search algorithm for cluster head selection and
routing in wireless sensor networks. In: Applications of Soft
Computing for the Web, pp. 225-252. Springer (2017)

[26]. Lalwani P, Banka H, Kumar C (2018) Bera: a
biogeography-based energy saving routing architecture for
wireless sensor networks. Soft Computing 22(5):1651-1667
[27]. Lejeune MA (2001) Measuring the impact of data
mining on churn management. Internet Research

[28]. Massey AP, Montoya-Weiss MM, Holcom K (2001) Re-
engineering the customer relationship: leveraging knowledge
assets at ibm. Decision Support Systems 32(2):155-170

[29]. Musheer RA, Verma C, Srivastava N (2019) Novel
machine learning approach for classification of high-
dimensional microarray data. Soft Computing 23(24):13409—
13421

[30]. Nath SV, Behara RS (2003) Customer churn analysis in
the wireless industry: A data mining approach. Proceedings-
annual meeting of the decision sciences institute 561:505-510
[31]. Petrison LA, Blattberg RC, Wang P (1997) Database
marketing: Past, present, and future. Journal of Direct
Marketing 11(4):109-125

[32]. Qureshi, S.A., Rehman, A.S., Qamar, A.M., Kamal, A.,
Rehman, A.: Telecommunication subscribers’ churn
prediction model using machine learning. In: Eighth
International Conference on Digital Information Management
(ICDIM 2013), pp. 131-136. IEEE (2013)

[33]. Radosavljevik D, van der Putten P, Larsen KK (2010)
The impact of experimental setup in prepaid churn prediction
for mobile telecommunications: What to predict, for whom
and does the customer experience matter? Trans. MLDM
3(2):80-99

[34]. Rajamohamed R, Manokaran J (2018) Improved credit
card churn prediction based on rough clustering and
supervised learning techniques. Cluster Computing 21(1):65—
77

[35]. Rodan A, Faris H, Alsakran J, Al-Kadi O (2014) A
support vector machine approach for churn prediction in
telecom industry. International journal on information
17(8):3961-3970

[36]. Shaaban E, Helmy Y, Khedr A, Nasr M (2012) A
proposed churn prediction model. International Journal of
Engineering Research and Applications 2(4):693-697
[37]. Sharma H, Kumar S (2016) A survey on decision tree
algorithms of classification in data mining. International
Journal of Science and Research (IJSR) 5(4):2094-2097

[38]. Simons, R.: Siebel systems: Organizing for the customer
(2005)

[39]. Sokolova, M., Japkowicz, N., Szpakowicz, S.: Beyond
accuracy, f-score and roc: a family of discriminant measures
for performance evaluation. In: Australasian joint conference
on artificial intelligence, pp. 1015-1021. Springer (2006)
[40]. Tamaddoni Jahromi, A.: Predicting customer churn in
telecommunications service providers (2009)

[41]. Ultsch A (2002) Emergent self-organising feature maps
used for prediction and prevention of churn in mobile phone
markets. Journal of Targeting, Measurement and Analysis for
Marketing 10(4):314-324

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM64610 |

[42]. Umayaparvathi V, Iyakutti K (2016) A survey on
customer churn prediction in telecom industry: Datasets,
methods and metrics. International Research Journal of
Engineering and Technology (IRJET) 4(4):1065-1070
[43]. Wei CP, Chiu IT (2002) Turning telecommunications
call details to churn prediction: a data mining approach.
Expert systems with applications 23(2):103—112

[44]. Xie Y, Li X, Ngai E, Ying W (2009) Customer churn
prediction using improved balanced random forests. Expert
Systems with Applications 36(3):5445-5449

[45]. Yu, W., Jutla, D.N., Sivakumar, S.C.: A churn-strategy
alignment model for managers in mobile telecom. In: 3rd
Annual Communication Networks and Services Research
Conference (CNSR’05), pp. 48-53. IEEE (2005)

[46]. Zhao, Y., Li, B., Li, X., Liu, W., Ren, S.: Customer
churn prediction using improved one-class support vector
machine. In: International Conference on Advanced Data
Mining and Applications, pp. 300— 306. Springer (2005)

Page 4


https://ijsrem.com/

