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Customer churn, the phenomenon of customers ceasing their relationship with a business,
poses significant challenges for companies across various industries. Identifying and predicting
customer chumn is crucial for organizations aiming to reduce customer attrition rates and
improve customer retention strategics. This paper presents an in-depth analysis of customer
churn prediction, leveraging advanced machine learning techniques. The study begins by
reviewing existing literature on customer churn, exploring its causes, and highlighting its
impact on businesses. Next, a comprehensive dataset comprising historical customer
information and chumn indicators is utilized. Feature engineering techniques are employed to
extract relevant insights from the dataset, including customer demographics, transactional data,
and engagement metrics. Several state-of-the-art machine leaming algorithms, such as logistic
regression, random forest, support vector machines, and neural networks, are implemented and
evaluated for their predictive performance. To ensure robustness, the modcls arc validated
using appropriate cross-validation techniques and evaluated based on metrics such as accuracy,

precision, recall, and F1-score.
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