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Resumen 
 

 
When assessing the causal effect of a binary exposure using observational data, confounder imbalance across exposure arms 
must be addressed. Matching methods, including propensity score-based matching, can be used to deconfound the causal 
relationship of interest. They have been particularly popular in practice, at least in part due to their simplicity and interpretability. 
However, these methods can suffer from low statistical efficiency compared to many competing methods. In this work, we 
propose a novel matching-based estimator of the average treatment effect based on a suitably-augmented propensity score model. 
Our procedure can be shown to have greater statistical efficiency than traditional matching estimators whenever prognostic 
variables are available, and in some cases, can nearly reach the nonparametric efficiency bound. In addition to a theoretical study, 
we provide numerical results to illustrate our findings. Finally, we use our novel procedure to estimate the effect of circumcision 
on risk of HIV-1 infection using vaccine efficacy trial data. 
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