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	Abstract
This study aims to explore the use of Exploratory Data Analysis (EDA) for predicting customer churn decisions at service provider companies. Using the Naive Bayes algorithm within the RapidMiner environment, the research analyzes customer behavior patterns to determine key influencing factors. The process involves structured data preprocessing, visualization, and model evaluation through accuracy, precision, recall, and F1-score metrics. The results show that EDA coupled with the Naive Bayes model provides valuable insights and reaches an accuracy of over 82%, making it a reliable decision-support tool for customer retention strategies. This study contributes to data-driven approaches in customer relationship management. 
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1. Introduction 

Customer churn is one of the major challenges faced by service providers in today's competitive market, particularly in industries such as telecommunications, banking, and e-commerce. Retaining existing customers is often more cost-effective than acquiring new ones [1-3]. Therefore, understanding the reasons behind customer churn is crucial, as highlighted by other findings [4,5]. 
This study focuses on the implementation of Exploratory Data Analysis (EDA) combined with the Naive Bayes algorithm to predict churn decisions [6]. EDA helps in identifying patterns and relationships within historical data, while Naive Bayes, a probabilistic classifier, is used to model customer behavior.
2. Materials and Methods  
This research follows the Knowledge Discovery in Databases (KDD) methodology, consisting of data selection, preprocessing, transformation, data mining, and evaluation. The dataset used contains customer-related features such as subscription type, support call frequency, contract length, and payment method. Categorical data were converted into numerical format using label encoding, and normalization was applied to ensure consistency across features. 
The Naive Bayes algorithm was implemented using RapidMiner with 80% training and 20% testing data splits. Model performance was assessed through confusion matrix and classification metrics [6,7].
3. Results and Discussion
The Naive Bayes model achieved an accuracy of approximately 82%, with high recall and precision values, particularly in detecting churn cases [8,9]. Key findings indicate that customers with short tenure, frequent support calls, and monthly contract subscriptions are more likely to churn, as presented in Fig. 1. 
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Fig. 1. The Customer churn profile based on (a) gender; (b) subscription type; (c) contract length and (d) days of return from the first visit
Figure 1 shows the use of EDA revealed hidden trends and allowed better understanding of customer segments, aiding in targeted retention strategies. That findings were based on the analysis the customer’s gender, subscription type, and the contract length as well as the number of days of return after their first visit to the data based. That finding supports other studies as presented by others [10-12].
4. Conclusion
The study confirms that integrating EDA with Naive Bayes classification effectively predicts customer churn. The results highlight the importance of data visualization and probabilistic modeling in extracting actionable business insights. Future work could involve comparison with other machine learning models and real-time data integration for enhanced predictive capabilities. 
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