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SOARS: Statistical and

Optimization Analysis and Response
surfaces for Computationally
Expensive Models
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Abstract:

We are developing a new framework of Statistical and Optimization
Analysis and Response Surfaces (SOARS, for short) for
Computationally Expensive Objective Functions. The objective
functions are computationally expensive often because they are either
involving large scale complex computational simulations or
complicated data processing procedure. An important application is
parameter calibration of large scale complex model, where the
objective function is a distance between the measured data and model
output. Unlike most of parameter estimation methods, we not only
searching a single optimal solution, but also calculate its probability
distribution and perform related sensitivity analysis. In brief,
(global) optimization, sensitivity analysis and uncertainty analysis are
integrated together via the adoption of response surface (also called
surrogate, emulator, or metamodel), and make SOARS suitable for
relatively high dimensional problems.
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