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                     Abstract
We propose a novel evaluation methodology for assessing off-policy learning methods in contextual bandits. In particular, we provide a way to use data from any given Randomized Control Trial (RCT) to generate a range of observational studies with synthesized “outcome functions” that can match the user’s specified degrees of sample selection bias, which can then be used to comprehensively assess a given learning method. This is especially important in evaluating methods developed for precision medicine, where deploying a bad policy can have devastating effects. As the outcome function specifies the real-valued quality of any treatment for any instance, we can accurately compute the quality of any proposed treatment policy. This paper uses this evaluation methodology to establish a common ground for comparing the robustness and performance of the available off-policy learning methods in the literature.
Keywords
	Contextual bandits
	Off-policy learning
	Evaluation method
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                     Notes
	1.This is not one-hot encoding as there may be instances with multiple associated labels – e.g., a news article concerning political initiatives on climate change.


	2.Note that the test set remains intact for evaluating the learned policy.


	3.This means the X values are realistic. By contrast, we do not know whether the X values from a supervised dataset look like realistic [medical] observational studies.


	4.A low \(R^2\) measure suggests that there must exist [some] unobserved confounder(s) that [significantly] contribute to the outcome.


	5.Our implementation of IPS (and SN below) is obtained from Policy Optimizer for Exponential Models (POEM [19]). We extended POEM substantially to include a way to deal with the missing components (i.e., OP and DR), as well as implementation of the proposed evaluation methodology.
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