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Credit risk modeling



Solution: Machine Learning



A new problem arises: lack of interpretability



1. As concise as possible

2. Formulated in terms of basic logic rules (and, or, …)

3. Formulated in terms of linear operations

What makes a good interpretable model?



P: probability of default
Xk: Feature k

Problem: linearity limits accuracy

Odds ratio

Example

Basic interpretable model: logistic regression



Feature selection, a key difficult problem

Use less features if possible to improve 
conciseness and performance

Choose a basket of 20 features out of 100 to create
a logistic regression  with the best performance?

535,983,370,403,809,682,970 combinations
to explore

Exponential combinatorial problem intractable
with conventional solvers.



Another interpretable model: decision tree

Tree depth ~ Conciseness 

Key advantage: a decision tree implicitly 
introduces non-linearity!



Example

1. Add new candidate non-linear interpretable features using short decision trees
2. Apply feature selection on the expanded dataset to choose the best basket.

Building improved interpretable models



We need powerful feature selection 
algorithms for the previous idea to 
work well. Quantum-inspired 
algorithms significantly outperform 
conventional methods.

Quantum-inspired algorithms for feature selection

Same performance using
100 less features!!



Conclusions: 3 key ideas

New type of interpretable model to close the gap in 
performance with black-box models

Powerful feature selection techniques are key for the previous 
idea to work.

Quantum-inspired feature selection offers a unique approach to 
build interpretable models with state-of-the-art performance.
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