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Abstract:   
Causal effects for an entire study population can be described as a mixture of effects among subgroups. Especially in an observational study data of relatively large scale, not only the effects but also the mechanisms of how the cause was exposed to subjects (or a treatment as the cause is assigned to subjects) are potentially differential across the subgroups of the entire study cohort. Such heterogeneity in an observational data is of great research interest because causal analyses can heavily depend on its hidden data structures for different causal effects as well as for different propensities. To uncover the unseen data structure, we propose a likelihood-based decision tree method called Marginal Tree (MT), which facilitates simultaneous assessment of differential causal effects and propensity scores with marginal models for the causal effects being evaluated over all possible subgroups. We also show that the MT methods estimate average causal effects under the simple assumption of no unmeasured confounders in the collected data. We assess the performance of the MT method with simulation and illustrate its use with a dataset from a psychological study, where the objective is to assess the effect of diet on their emotional distress among adolescent girls.
	


