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Abstract:  Many studies have reported associations between later-life cognition and socioeconomic 
position in childhood, young adulthood, and mid-life. However, the vast majority of these studies are 
unable to quantify how these associations vary over time and with respect to several demographic factors. 
Varying coefficient (VC) models, which treat the covariate effects in a linear model as nonparametric 
functions of additional effect modifiers, offer an appealing way to overcome these limitations. 
Unfortunately, state- of-the-art VC modeling methods require computationally prohibitive parameter 
tuning or make restrictive assumptions about the functional form of the covariate effects. 
 In response, we propose VCBART, which estimates the covariate effects in a VC model using Bayesian 
Additive Regression Trees. With simple default hyperparameter settings, VCBART outperforms existing 
methods in terms of covariate effect estimation and prediction. Using VCBART, we predict the cognitive 
trajectories of 4,167 subjects from the Health and Retirement Study using multiple measures of 
socioeconomic position and physical health. We find that socioeconomic position in childhood and young 
adulthood have small effects that do not vary with age. In contrast, the effects of measures of mid-life 
physical health tend to vary with respect to age, race, and marital status. An R package implementing 
VCBART is available at https://github.com/skdeshpande91/VCBART 
 

Bio:  Dr Deshpande is currently a Post-doctoral researcher at Massachusetts Institute of Technology. He 
completed a PhD in Statistics at Wharton School, University of Pennsylvania. He majored in Mathematics 
at MIT and spent a year studying at Cambridge University in Jesus College. His research interest are 
Bayesian hierarchical modeling, Bayesian treed regression, Model selection, Causal inference and 
Applications in public health and sports. 
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