

Regularized ReLU Neural Network for Self-explanatory Credit Scoring Model

Neural networks (NNs) are known for their flexibility – the ability to model any functional forms. But same as other black box models, the flexibility comes with the cost of high model complexity. As a consequence, the NNs are hard to interpret. Recent works has revealed that the feedforward NNs with ReLU activation function can be equivalently expressed as a set of local linear models (LLMs). However, the number of LLMs can be large if the NN is deep and wide. L1 regularization (or other forms of regularizations) is introduced to strike a balance between the model complexity and performance. With fewer LLMs, the ReLU-NNs can be viewed as self-explainable models, and therefore can be used in areas where require high explainability, i.e. credit scoring.

Traditionally, credit scoring relies on generalized linear models (e.g., logistic regression) and segmentation to build multiple scorecards on the development population. The resulted models do not have competing performance comparing to most of the recent modeling techniques (XGBoost, NNs), but is still adopted due to its high explainability and palatability. Our approach showcases how the state-of-the-art neural network modeling can be used in credit risk management fields. An example of ReLU-NN model based on real credit application data and method to derive the adverse action reason codes are provided.
 

