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Abstract

The Gaussian Process Regression Model (GPRM) is used as a statistical
representation of the uncertainty in the computer model outputs. To construct
the GPRM, we need to generate two types of design points: training points
and validation points. Several designs exist for generating these points. The
Latin hypercube design is the most commonly used designs for constructing
GPRMs. However, the Latin hypercube design sometimes does not
adequately cover the input space. In-this research, we propose-a Maximin
sliced Latin hypercube design for constructing a GPRM and conduct a
comparative study with the Latin hypercube design. This comparison is
achieved by generating points using both designs, then constructing GPRMs
and comparing the resulting predictions using several proposed measures
that depend on the difference between the GPRM predictions and the
computer model outputs. The GPRMs were applied to computer models to
evaluate the performance of the two designs. The results demonstrated the
ability of the GPRM to provide accurate and stable predictions, particularly
when using the Maximin sliced Latin hypercube design. Validation measures
also confirmed that the Maximin sliced Latin hypercube design reduces error
and uncertainty levels compared to the Latin hypercube design. All
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computational and graphical operations were performed using a program
written in the R programming language.

Keywords: Gaussian Process Regression, Pivoted Cholesky Errors, Piston
Simulation Function, Conditional Standard Deviations, Space-Filling
Designs.
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