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1. Motivation

PROFESSIONAL CONTRIBUTION
Classifier is more profitable than usual 
maximum likelihood  logistic regression 
credit scoring models while satisfying 
regulatory restrictions.

GA EMP System Overview
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3. Results
1. Credit scoring is an imbalanced

classification problem in terms of costs (%
of credit given) and benefits (interest).

2. Maximum profit = most important business
requirement, so profit-based classifier
evaluation metric has been developed:
Expected Maximum Profit (EMP) [1].

3. EMP has been applied to customer churn
model construction [2], but credit scoring
lacks this and has regulatory restrictions
(Basel II/III) on prediction models.

4. Conclusion
• Proposed classifier optimizes for maximum

profit in model construction.
• Considers both costs AND benefits, contrary

to cost-only classifiers.
• Shows increased profit compared to maximum

likelihood logistic regression.
• Future work: Tree-based, AUC, H measure

Model AUC Total Profit ($) Extra Profit ($)

no model 0.5 -53,015 0
GLM 0.7819 6,883 59,898
GA EMP 0.7705 13,890 66,905

• Use a logistic regression model (GLM) to 
model applicant 𝑥" defaulting (𝑦 = 0) or 
not (𝑦 = 1) + satisfy regulatory 
restrictions:

𝑃 𝑌 = 0 𝑥" =
𝑒*+,𝜷./0

1 + 𝑒*+,𝜷./0

• Optimize parameters 𝜽 = (𝛽5,𝜷) using a
Genetic Algorithm (GA) with as fitness
function the parametrized Expected
Maximum Profit (EMP).

2. Idea

Model AUC Total Profit ($) Extra Profit ($)
no model 0.5 1,851,022 0
GLM 0.8077 2,427,683 576,661
GA EMP 0.8068 2,501,595 650,573HM
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