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Abstract- Customer churn is a significant challenge in the 

banking industry because retaining existing customers is 

substantially more cost-effective than acquiring new ones. 

This study analyzes customer churn patterns using 

segmentation-driven analytics on a European banking 

dataset containing 10,000 customers from France, Spain, 

and Germany. The objective is to identify customer 

segments with elevated churn risk, evaluate demographic 

and financial factors associated with churn, and provide 

actionable recommendations for improving customer 

retention. The analysis focuses on geography, age groups, 

credit score bands, tenure categories, account balances, 

customer activity, and product ownership. Findings 

indicate that customer engagement, geography, age, and 

financial profile significantly influence churn behavior. 

The study concludes with strategic recommendations for 

targeted retention programs and customer relationship 

management initiatives. 

 

I. INTRODUCTION 

 

Customer retention remains one of the most critical 

success factors in retail banking. When customers 

leave a bank, institutions lose future revenue 

opportunities, incur additional acquisition costs, and 

risk market share erosion. 

 

Although banks commonly monitor overall churn 

rates, broad metrics often fail to identify the specific 

customer segments contributing most to attrition. 

Effective churn management requires a deeper 

understanding of demographic, behavioral, and 

financial characteristics associated with customer 

departures. 

 

This project examines customer churn patterns 

through structured segmentation analysis to support 

data-driven retention strategies within European 

banking markets. 

 

 

 

II. PROBLEM STATEMENT 

Despite access to customer-level banking data, 

organizations often struggle to: 

• Identify high-risk customer groups.  

• Understand churn variation across countries.  

• Quantify financial exposure associated with 

customer attrition.  

• Design targeted retention campaigns.  

 

Without segmentation-based analytics, churn 

management remains reactive and inefficient. 

 

III. OBJECTIVES 

 

Primary Objectives 

• Measure overall customer churn rate.  

• Identify churn distribution across customer 

segments.  

• Compare churn behavior across European 

regions.  

 

Secondary Objectives 

• Analyze churn among high-value customers.  

• Evaluate age, tenure, and engagement effects.  

• Support strategic planning and marketing 

initiatives.  

 

IV. DATASET DESCRIPTION 

 

The dataset contains 10,000 banking customers and 

includes the following variables: 

Variable Description 

CustomerId Unique customer identifier 

Surname Customer surname 

CreditScore Creditworthiness score 

Geography France, Spain, Germany 

Gender Male/Female 

Age Customer age 
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Variable Description 

Tenure Years with bank 

Balance Account balance 

NumOfProducts Number of banking products 

HasCrCard Credit card ownership 

IsActiveMember Customer activity status 

EstimatedSalary Estimated annual salary 

Exited Churn indicator 

 

Target Variable: 

Exited 

• 1 = Customer churned  

• 0 = Customer retained  

 

V. METHODOLOGY 

 

5.1 Data Validation 

The dataset was validated for: 

• Missing values  

• Duplicate records  

• Binary variable consistency  

• Churn label accuracy  

No significant data quality issues were identified. 

 

5.2 Data Preparation 

The following transformations were applied: 

Age Segments 

Group Age Range 

Young <30 

Adult 30–45 

Mature 46–60 

Senior >60 

Credit Score Segments 

Group Score Range 

Low <600 

Medium 600–750 

High >750 

Tenure Segments 

Group Years 

New 0–3 

Mid-Term 4–7 

Long-Term 8–10 

Balance Segments 

Group Balance 

Zero Balance 0 

Low Balance Below Median 

High Balance Above Median 

 

VI. EXPLORATORY DATA ANALYSIS 

 

6.1 Overall Churn Rate 

The overall churn rate was calculated as: 

20.37% 

This indicates that approximately one in five 

customers left the bank. 

 

6.2 Geographic Churn Analysis 

France 

• Largest customer base  

• Lowest churn rate  

 

Spain 

• Moderate customer population  

• Moderate churn rate  

 

Germany 

• Highest churn rate  

• Most vulnerable region  

 

Key Insight 

German customers exhibit significantly higher churn 

risk than customers in France and Spain. 

 

6.3 Gender-Based Churn Analysis 

Analysis showed: 

• Female customers displayed higher churn rates.  

• Male customers demonstrated stronger retention.  

 

Implication 

Gender-sensitive retention strategies may improve 

customer loyalty outcomes. 

 

6.4 Age Group Analysis 

Young Customers (<30) 

• Lowest balances  

• Moderate churn  

Adults (30–45) 

• Largest customer segment  

• Moderate churn  

Mature Customers (46–60) 

• Highest churn concentration  

• Seniors (>60) 

• Smaller population  

• Elevated churn risk  



© JUN 2026 | IRE Journals | Volume 9 Issue 12 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV9I12-1718879 

IRE 1718879         ICONIC RESEARCH AND ENGINEERING JOURNALS 2452 

Key Finding 

Churn increases with age, particularly among mature 

and senior customers. 

 

6.5 Credit Score Analysis 

Customers with: 

Low Credit Scores 

• Higher financial instability  

• Elevated churn probability  

High Credit Scores 

• Better retention performance  

• Greater relationship stability  

Insight 

Creditworthiness positively correlates with retention. 

 

6.6 Tenure Analysis 

New Customers 

• Highest churn likelihood  

 

Mid-Term Customers 

• Improved retention  

 

Long-Term Customers 

• Strongest loyalty levels  

 

Conclusion 

Customer loyalty strengthens as relationship duration 

increases. 

 

6.7 Product Utilization Analysis 

Customers were segmented by: 

• Single Product  

• Two Products  

• Three Products  

• Four Products  

 

Findings 

Customers with multiple products generally 

displayed stronger retention. 

 

Interpretation 

Cross-selling increases relationship depth and 

reduces churn risk. 

 

6.8 Customer Activity Analysis 

Active Members 

 

• Lower churn rates  

Inactive Members 

• Significantly higher churn rates  

 

Key Finding 

Customer activity is one of the strongest predictors of 

retention. 

 

VII. HIGH-VALUE CUSTOMER CHURN 

ANALYSIS 

 

Premium customers were defined as individuals with: 

• High account balances  

• High estimated salaries  

 

Findings 

A notable proportion of premium customers still 

churned despite strong financial profiles. 

 

Implications 

Financial value alone does not guarantee loyalty. 

Banks must strengthen: 

• Customer engagement  

• Product adoption  

• Personalized services  

 

VIII. REVENUE RISK ASSESSMENT 

 

High-value churners represent substantial financial 

risk because they contribute: 

• Higher balances  

• Larger transaction volumes  

• Greater product utilization opportunities  

Losing these customers produces disproportionate 

revenue impacts compared with average customers. 

 

IX. KEY PERFORMANCE INDICATORS 

(KPIS) 

KPI Value 

Overall Churn Rate 20.37% 

Geographic Risk 

Index 
Highest in Germany 

High-Value Churn 

Ratio 

Significant Premium 

Exposure 

Engagement Drop 

Indicator 
Strong churn predictor 

Segment Churn Rate 
Varies by age, geography, 

and activity 



© JUN 2026 | IRE Journals | Volume 9 Issue 12 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV9I12-1718879 

IRE 1718879         ICONIC RESEARCH AND ENGINEERING JOURNALS 2453 

X. MAJOR FINDINGS 

Finding 1 

Customer activity strongly influences retention. 

 

Finding 2 

Germany exhibits the highest regional churn 

exposure. 

 

 

Finding 3 

Older customers demonstrate elevated churn rates. 

 

Finding 4 

Long-term customers show greater loyalty. 

 

Finding 5 

Multi-product customers are less likely to churn. 

 

Finding 6 

High-balance customers can still churn if engagement 

is weak. 

 

XI. RECOMMENDATIONS 

 

Recommendation 1: Activity-Based Retention 

Program 

Monitor inactive customers and trigger: 

• Personalized outreach  

• Loyalty incentives  

• Digital engagement campaigns  

 

Recommendation 2: Germany-Focused Retention 

Strategy 

Allocate additional retention resources to German 

customers through: 

• Dedicated relationship managers  

• Customized financial products  

 

Recommendation 3: Product Bundling 

Encourage adoption of: 

• Savings accounts  

• Credit cards  

• Investment products  

to increase relationship depth. 

 

Recommendation 4: Premium Customer Monitoring 

Establish an early-warning system for: 

• High-balance inactive customers  

• High-salary low-engagement customers  

 

Recommendation 5: Lifecycle-Based Marketing 

Design separate engagement campaigns for: 

• New customers  

• Mature customers  

• Long-term customers  

 

XII. CONCLUSION 

 

This study demonstrates that customer churn in 

European banking is influenced by multiple 

interconnected factors including geography, age, 

customer activity, tenure, and financial profile. 

 

The analysis reveals that customer engagement is a 

stronger indicator of retention than financial value 

alone. While Germany exhibits the highest regional 

churn risk, inactivity remains the most significant 

behavioral indicator of customer departure across all 

segments. 

 

By implementing segmentation-driven retention 

strategies, banks can improve customer loyalty, 

reduce churn-related revenue losses, and strengthen 

long-term relationship value. 
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