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Abstract 
This paper suggests a multilayer artificial neural network (ANN) method, known as deep learning ANN, to predict the probability of default (PD) within the survival analysis framework. Deep learning ANN structures consider hidden interconnec tions among the covariates determining the PD which can lead to prediction im provements, compared to parametric statistical methods. The application of the method to a large data set of small business loans demonstrates prediction gains, relative to the logit and skewed logit models. These gains mainly concern short term prediction horizons and are more apparent for the type I misclassification error of loan default events, which has important implications for credit risk man agement. To identify the effects of covariates on the PD, we propose a bootstrap sampling method. This enable us to obtain the distribution of PD changes over dis crete covariate shifts, while controlling for interactions among them. We find that the covariates with the most important influence on PD include the delinquent amount of a loan over its total balance, the payments and the balance of the loan over its installment, as well as the delinquency buckets of a loan. The duration of a loan is also found to be an important factor of default risk. 
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