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Research Question
The transformation of credit scores into probabilities of default (PDs) plays an important role in credit risk estimation. The logistic regression, whose logit is a linear function of the credit score, has developed into a standard calibration approach. With the advent of machine learning techniques in the discriminatory phase of credit risk models, however, this standard calibration approach is currently under scrutiny again.
Previous literature has converted the general calibration problem into the problem of modelling the cumulative accuracy profile (CAP) without any loss of generality. The main objective of this paper is twofold. First, we compare the performance of four calibration approaches on a real-world data set. Second, we explore whether the ansatz, based on modelling the CAP, provides the opportunity to derive uncertainties of PD estimates stemming from the statistical dispersion of the discriminatory power.
Contribution
The main contribution of this paper is threefold. First, we suggest two new one-parametric families of differentiable functions as candidates for modelling the CAP based on the maximum entropy principle. In so doing, we extend the underlying calibration approach. Second, we benchmark the calibration approach, based on modelling the CAP, against the linear logistic regression on a real-world data set. Third, we develop an approach in order to transfer the statistical dispersion of the discriminatory power into a margin of conservatism for the general estimation error of the PD. In this context, we also provide an alternative representation for the variance of the area under the receiver operating characteristic to the one recently proposed in the literature.
Results
We find that one of the new one-parametric families outperforms the linear logistic regression on the data set in question. In view of the fact that this outperformance is only statistically significant for medium training sample sizes, it is worth noting that even small improvements in calibration performance may translate into significant competitive advantages and into relevant refinements of regulatory capital quantification within sizeable portfolios. Furthermore, the uncertainties of PD estimates, stemming from the statistical dispersion of the discriminatory power, as a function of the sample size fluctuate within a reasonable range.

