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Abstract 
Mediation analysis is widely used to understand mediating mechanisms of variables in causal inference. 

However, existing approaches have not considered heterogeneous mediation effects for potential high-

dimensional mediators. Mediators in different sub-populations could have opposite effects on an outcome and 

thus could be difficult to identify under the homogeneous model framework. In this paper, we propose a new 

mediator selection method, which allows heterogeneous mediation effects and identifies sub-populations in 

which individuals share similar effects. In addition, we propose a new mediation penalty to select mediators 

within each subgroup, which jointly penalizes the effect of an independent variable on a mediator and the 

effect of the mediator on the response. The proposed method is implemented through a modified difference of 

convex (DC) algorithm. Our numerical studies show that the proposed method outperforms existing methods 

for both homogeneous and heterogeneous data. We also apply the proposed method to select DNA methylation 

mediators for post-traumatic stress disorder (PTSD) using the Detroit Neighborhood Health Study (DNHS). 

We are able to identify meaningful mediators which are not discovered by existing homogeneous mediation 

methods. This is joint work with Fei Xue and Xiwei Tang. 
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