causal machine learning and loan reservation probability

A common problem in loan origination is modelling the propensity a loan applicant takes up an offer (reserving the loan). An applicant’s reservation probability depends on their own characteristics, the price they receive and general market conditions. As pricing changes over time, sometimes frequently, we want to disentangle the effect pricing has on uptake rate and have an estimate of an applicant’s base reservation probability. However, in addition to their direct effect, market conditions also have an indirect effect on reservation probability through their effect on pricing. Due to this endogeneity, if we were to use standard machine learning methods, we would get biased estimates of the effects. 

While classical statistics provides numerous tools to deal with confounding data, they are mostly linear models and can be challenging to use with modern data sets due to the large number of potentially correlated features. Even more challenging, if dealing with observational data, a person's characteristics will have a direct impact on their reservation likelihood but also an indirect effect through the influence their credit risk has on the price they are offered.  

Causal machine learning models are a recent development designed to overcome these obstacles by blending the power of machine learning approaches with the more traditional instrumental variable approach in econometrics. In this talk I present how using orthogonal random forests can give us unbiased reservation probabilities.
