An Additive Copula Regression Model for Credit Card Balance and Probability of Default

Suttisak Wattanawongwana,∗, Christophe Muesb, Ramin Okhratic, Taufiq Choudhryb, Mee Chi Sob
aSchool of Mathematical Sciences, University of Southampton, Highfield, Southampton, SO17 1BJ, UK bSouthampton Business School, University of Southampton, Highfield, Southampton, SO17 1BJ, UK cInstitute of Finance and Technology, University College London, London, WC1E 6BT, UK




Abstract
Previous studies have shown that expected portfolio loss and, hence, the capital requirement can be underestimated by ignoring the dependencies between the Probability of Default (PD), Loss Given Default (LGD) and Exposure At Default (EAD). In retail credit risk, only a small number of papers have directly modelled account-level dependence between PD and LGD, but no such work has been done yet for the relationship between PD and EAD. To close this gap, we propose a joint model for PD and EAD, evaluating a variety of copulas under the bivariate Copula Generalised Additive Models for Location, Scale and Shape framework. Using a large dataset of credit card accounts, we explicitly model card balance of both defaulted and non-defaulted accounts, rather than balance at default only, in order to avoid potential sample selection bias. In addition to identifying the dependence structure between default risk and future balance, and the key drivers in each model component, the analysis shows that our proposed model produces a more precise and conservative expected loss estimate compared to other models and exhibits a heavy tail that is the result of the correlation between PD and credit card balance. Moreover, we demonstrate that by ignoring such dependence or by allowing sample selection bias, loss could be severely underestimated, potentially leading to capital shortfalls.
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