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industry, with a focus on customer lifetime value modeling, risk management,
and data-driven profitability strateqgies.
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The

Profitability Challenge in Credit Cards

The Upfront Investment

Acquiring new credit card customers requires significant
capital outlay. Marketing campaigns, generous sign-on
bonuses, and comprehensive underwriting processes create
an immediate loss position for newly acquired accounts.

Profitability emerges only through sustained customer
engagement, making accurate lifetime value prediction
essential for strategic decision-making.



CORE CONCEPT

Why Customer Lifetime Value Matters

Acquisition Economics Portfolio Strategy P&L Forecasting

Determine which customer Align credit policies, line Quantify expected revenues
segments justify high acquisition Mmanagement, and engagement alongside potential losses for
costs based on predicted long- tactics with forecasted customer confident, data-driven financial
term returns oehavior planning



Machine Learning: The CLV
Game-Changer

Traditional CLV models rely on static assumptions and historical
averages. Machine learning transforms this approach by processing
vast arrays of behavioral signals, transaction patterns, repayment
histories, income indicators, and credit risk attributes to generate
dynamic, personalized profitability forecasts.

These predictive models translate raw transactional and customer data
into actionable insights that drive smarter acquisition, management,

retention, and risk decisions.



Key Predictive Components in CLV Modeling

Future Spend Patterns Revolving Behavior

Forecasting transaction volume and category Predicting balance-carrying tendencies to model
oreferences to estimate interchange revenue potential interest income generation over the customer lifecycle
Payment Reliability Default Probability

Assessing likelihood of consistent on-time payments Estimating credit 10ss scenarios to balance revenue

versus delinquency risk exposure opportunities against potential write-offs



Building
Data

Raw [Transactions

- ffective Features from Transaction

Feature Categories

Spending metrics: volume,

ot

@ frequency, category distribution
Payment behavior: timing,
amounts, partial vs. full payments
Balance utilization: credit usage
Aggregation & Behavioral Predictive patterns, revolving trends

Enrich Patterns Features = External signals: income proxies,

credit bureau attributes



{ ® MODELSELECTION }

Choosing the Right ML Approach

Cradient Boosting Deep Learning Survival Models

XGBoost and LightGBM excel at Recurrent networks and Cox proportional hazards and
capturing non-linear relationships transformers model temporal parametric models explicitly

and feature interactions in seqguences in transaction histories handle time-to-event predictions

structured financial data for dynamic predictions like attrition



Validation in Regulated Environments

01

Temporal Validation
Rigorous Testing Standards

Train on historical periods, test on different cohorts

Financial services regulation demands transparent,
defensible model validation. Time-based splits prevent 02

lookahead bias, holdout testing confirms generalization, :
N | . L Segment Analysis
and stability analysis ensures predictions remain reliable

aCross economic cycles. Verify performance across customer demographics

Model documentation must satisfy both internal risk

committees and external regulatory scrutiny, balancing e

oredictive power with interpretability requirements. Stress Testing

Assess robustness under adverse economic scenarios



Real-World Applications Across the Customer
ifecycle

CLV predictions power decisions at every stage of the customer journey. From initial acquisition targeting to ongoing
engagement optimization, machine learning insights enable precise allocation of marketing resources, credit risk appetite,

and relationship investment.

These applications transform profitability by focusing efforts on high-value segments while managing risk exposure in

lower-return cohorts.



Use Case: Acquisition & Approval Optimization

¢ O

& a2 $
Segment Targeting Credit Policy Tuning Incentive Allocation
|[dentify high-CLV prospects for Approve borderline applicants with Calibrate sign-on bonuses to

oremium acquisition offers strong predicted profitability lifetime value expectations



Jse Case: Credit Line Management &
-Ngagement

Dynamic Line Strategies

CLV forecasts guide credit line increase decisions, balancing revenue opportunity against default risk. High-value
customers receive proactive imit expansions to capture incremental spend, while lower-predicted-value accounts face

more conservative growth policies.

Lifecycle interventions such as rewards upgrades, fee waivers, retention offers are prioritized based on profitability

potential, maximizing return on engagement investment.



~~ BUSINESS IMPACT

Measurable Profitability Improvements

— 00— — 06— —0—

Faster Break-Even

Targeted acquisition reduces
time-to-profitability by focusing
on customers likely to generate
early and sustained revenue

Balanced Risk-Return

Simultaneous revenue and 10ss
forecasting enables more
confident credit policy decisions

aCross risk tiers

Portfolio Optimization

Strategic reallocation of marketing
and servicing resources toward
high-CLV segments improves
overall portfolio economics



Key Takeaways

CLV is central to credit card
orofitability
Upfront acquisition costs and high dependency on

engagement mandate accurate long-term value
prediction to guide strategic resource allocation

Applications span the customer
lifecycle

From acquisition targeting to credit line
management, CLV predictions enable smarter, more
profitable decisions at scale

ML unlocks actionable predictions

Behavioral modeling transforms customer data into
forward-looking profitability insights across spend,
payments, and risk

Rigorous validation is essential

Financial regulation and business risk require
transparent, defensible models with proven stability
and interpretability



Thank You!

Avaneendra Kanaparti | Director, Data Analytics | American Express



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16

