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Abstract:

Current statistical practice to assess an effect of an intervention or exposure on an outcome of
interest often involves either maximum likelihood estimation for a priori specified regression
model, or, manual and/or data adaptive interventions to fine tune a choice of model. In both
cases, bias in the point estimates and the estimate of the signal to noise ratio are rampant,
causing an epidemic of false claims based on data analyses.

In this talk we present our efforts to construct machine learning algorithms for estimating a
causal effect that take away the need for specifying regression models, while still providing
maximum likelihood based estimators and inference. Two fundamental concepts underlying this
methodology are the very aggressive use of cross-validation to select optimal combinations of
many model fits, and subsequent targeted maximum likelihood estimation to target the fit
towards the causal effect of interest.

We illustrate this method in observational studies for assessing the effect of an intervention on
adherence to drug regimen in HIV infected patients, and for discovery of mutations in the HIV
virus that cause resistance to a particular drug regimen.

We also illustrate the performance on FDA approved clinical trials, simulated data imitating
postmarket safety analysis, and the analysis of single nucleotide polymorphisms.
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