Competing risk modelling for US mortgages:  
A comparison of statistical models and  random survival forests 
 
 
Risk modelling of mortgage portfolios should account for two adverse events: default and prepayment. Since these events are not independent, modelling time-to-event needs special treatment. Industry-standard statistical models for survival analysis such as Cox proportional hazards and its extension for competing risk settings, Fine&Gray, rely on strong assumptions. Yet, a better understanding of when, why, and who terminates their mortgages would help investors to better assess risks and reduce the required rate of return on mortgage-backed securities. To this end, we introduce a methodology based on random forests which has previously only been considered for competing risks in medical research. Random survival forests have some advantages that matter for credit risk modelling: they are fully nonparametric, able to handle high-dimensional datasets as well as capable of detecting nonlinearities and interactions by design. 
 
In our first analysis, the proposed approach is compared to the state-of-the-art statistical models across three prediction tasks. We match models relying only on borrower-specific information against models trained with macroeconomic indicators. Model accuracy is assessed using two different performance measures based on discriminative power and prediction error. We find positive evidence for considering random survival forests and macroeconomic indicators to predict time-to-default and time-to-prepayment. The second analysis investigates variable effects on the models. We extract crisis-robust and crisissensitive variables by comparing importance rankings before and within the financial crisis. Moreover, using partial dependence plots, we show random survival forests’ ability to fully automatically capture interaction effects in the data, considered as a major improvement to linear regression-based survival models. 
