Bayesian Inference for Computer Models Using Treed Gaussian Processes

Herbie Lee
University of California, Santa Cruz, Department of Applied Math & Statistics

Abstract:

Computer models are becoming increasingly important in many areas of
research, including defense applications.  One important contribution
of statistics is in the development of surrogate models which can give
a computationally fast approximate response surface for the output of
a simulator.  The traditional approach to surrogate modeling uses
Gaussian process models, but they have a number of potential
problems.  We present a more flexible model, based on a treed
partition of the space, with Gaussian processes fit within each
partition.  By doing so in a fully Bayesian manner, we can also give
complete uncertainty estimates, which can then be used for adaptively
updating the experimental design.  We present two examples, one on
learning about the response surface for a rocket booster, the other a
minimization problem in weapon systems design.
