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Credit scoring models to predict the probability of default for credits in commercial banks are usually estimated on independent and identically distributed (i.i.d) hypothesis. However, this assumption is too idealistic to commonly appear in real scenarios, due to the agnostic sample selection bias. This inevitably leads to the fact that scorecard model’s stability and generalization often fail across different domains. Moreover, the data in new domain is usually not available during model training, which makes transfer learning infeasible with the lack of prior information of new distribution.   
In order to solve the above problems, we bring causality into predictive modeling and propose a novel stable scorecard model, namely SSCM in this manuscript. As far as the specific loss function is concerned in SSCM, it consists of two terms, weighted cross entropy and global confounder balancing, respectively. The latter, defined as a rigorous regulation in identifying and screening causal variables, is well recognized. Both of them are jointly optimized in an effective manner. It leads to the stabilization of input variables, whose conditional probability distribution remain invariant across different domains. Accordingly, a predictive scorecard is formed with outstanding robustness, and interpretability as well. Furthermore, the effectiveness of our SSCM  is validated from both mathematics and model evaluation perspective. Experimental results of synthetic and real world datasets show obviously that SSCM outperforms the traditional correlation-based scorecard.  
At present, SSCM has already been applied to multiple business, including credit card application and precision marketing, in a China nation-wide financial holdings group.





