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ABSTRACT 

 

This dissertation centers on Bayesian Additive Regression Trees (BART) and Accel- 

erated BART (XBART) and presents a series of models that tackle extrapolation, 

classification, and causal inference challenges. To handle the issue of extrapolation 

in tree-based models, I propose a method called local Gaussian Process (GP) that 

combines Gaussian process regression with trained BART models. This allows for 

extrapolation based on the most relevant data points and covariate variables deter- 

mined by the tree’s structure. The local GP technique is extended to the Bayesian 

causal forest (BCF) models to tackle positivity violations in causal inference. Addi- 

tionally, I introduce the LongBet model, which is based on BCF and can estimate 

time-varying, heterogeneous treatment e↵ects in panel data. Furthermore, I present 

a Poisson-based model, with a modified likelihood for XBART to address multi-class 

classification problems. 
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