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ABSTRACT 

Customer lifetime value (CLTV) is a key metric for businesses to evaluate the long-term profitability of their customers. However, traditional methods for CLTV 

prediction often rely on simplistic assumptions and fail to capture the complex dynamics of customer behavior. Machine learning (ML) techniques offer a more 

sophisticated approach to CLTV prediction, enabling businesses to extract meaningful insights from their customer data and make informed decisions about 

customer acquisition, retention, and marketing strategies. This project presents a comprehensive review of ML-based CLTV prediction methods, discussing various 

algorithms, their applications, and challenges. Our explore the use of supervised learning algorithms, such as regression models and classification models, for 

predicting CLTV. Additionally, Our discuss unsupervised learning techniques, such as clustering and anomaly detection, for identifying high-value customer 

segments. Finally, our highlight the importance of data preprocessing, feature engineering, and model selection in achieving accurate CLTV predictions.  
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1. Introduction 

Customer lifetime value (CLV) is a crucial metric for airlines, as it represents the total revenue a single passenger is expected to generate over their entire 

relationship with the airline. Accurately predicting CLV enables airlines to optimize their customer relationship management (CRM) strategies, leading 

to increased profitability and improved customer retention. 

Machine learning (ML) techniques have emerged as powerful tools for CLV prediction, enabling airlines to leverage their vast amounts of customer data 

to uncover hidden patterns and insights. ML algorithms can analyze historical booking data, passenger demographics, behavioral patterns, and social 

media interactions to identify factors that influence passenger behavior and predict their future purchasing decisions. 

2. Problem Formulation 

Data Collection and Preprocessing: 

1. Gather relevant data from airline booking systems, loyalty programs, customer surveys, etc. 

2. Clean, integrate, and preprocess the data to address missing values, outliers, and inconsistencies. 

Feature Engineering: 

1. Create meaningful features from raw data, including: 

2. Recency, frequency, and monetary value (RFM) features 

3. Customer demographics and preferences 

4. Booking patterns and flight characteristics 

Model Selection and Training: 

1. Experiment with various machine learning algorithms, such as: 

2. Linear regression 

3. Decision trees and random forests 

4. Neural networks 
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5. Survival analysis techniques 

Model Evaluation and Selection: 

1. Evaluate the performance of different models using appropriate metrics. 

2. Select the best-performing model based on prediction accuracy, interpretability, and computational efficiency. 

Interpretation and Business Application: 

1. Analyze feature importance to understand key drivers of CLV. 

2. Use CLV predictions to segment customers, personalize marketing campaigns, and prioritize retention efforts. 

3. Evaluate the business impact of CLV-driven strategies. 

Address Ethical and Privacy Concerns: 

1. Ensure transparency in data collection and usage. 

2. Protect customer privacy and comply with relevant regulations. 

3. Mitigate potential bias and discrimination in model outcomes.  

3. Problem Solution 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Conclusion 

Machine learning techniques have emerged as powerful tools for predicting customer lifetime value (CLV) in the airline industry. By leveraging data-

driven approaches, non-linear modeling, feature engineering, and ensemble learning, machine learning models can accurately identify high-value 

customers and optimize marketing campaigns. While challenges remain in data quality, privacy, interpretability, and adaptability, future research 

directions hold promise for further enhancing the accuracy and applicability of machine learning-based CLV prediction in the airline industry 

            Problem Solution (Machine Learning Techniques)         Benefits 

Identifying high-value 

customers 

Classification algorithms: Randomm 

forests, Gradient boosting 

Targeted marketing, personalized offers, 

increased customer satisfaction. 

Predicting churn Survival analysis: Cox proportional 

hazards, Random survival forests 

Proactive retention strategies, reduced customer 

churn, cost savings. 

Understanding customer 

behavior 

Clustering algorithms: K-means, DBSCAN Segmenting customers based on behavior, 

tailored marketing campaigns, improved 

personalization. 

Optimizing resource 
allocation 

Regression algorithms: Linear regression, 
Support vector regression 

Predicting revenue and profitability, efficient 
marketing budget allocation. 

Personalizing marketing 

campaigns 

Recommender systems: Collaborative 

filtering, Content-based filtering 

Recommending relevant flights, services, and 

offers based on individual preferences. 
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Machine learning algorithms can accurately predict airline customer lifetime value. 

Feature engineering can significantly improve the performance of machine learning models for CLV prediction. 

Machine learning-based CLV prediction can provide valuable insights for airline customer segmentation and marketing strategies. 
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