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Abstract

Kriging models are statistical methods for approximating and estimating
computer models. Kriging models have been used to replace time-
consuming computer models with fast-running alternatives. Kriging
models are constructed based on some assumptions such as the normal
distribution assumption for the data. Thus, if these assumptions are not
suitable and consistent with the computer model outputs, inferences and
results of Kriging models will not be accurate. Therefore, Kriging models
need to be subjected to validation measures before using them in different
areas of science. In this thesis, we review the process of building Kriging
models and propose some measures such as the Mahalanobis distance and
plotting the pivoted Cholesky errors against the conditional standard
deviations that can be used for validating Kriging models. These measures
are based on comparing Kriging model predictions and computer model
outputs.

We explain the Kriging model via a simple computer model and we explain
the effect of the correlation parameter on the Kriging model performance.
We also apply the Kriging model to some real examples of computer
models, the Borehole model, and the Piston Simulation function. We also
investigate the performance of the proposed measures via some proposed
numerical and graphical measures. Based on the numerical and graphical
results of the Mahalanobis distance and plotting the pivoted Cholesky
errors against the conditional standard deviations, Kriging models provide
accurate results in comparison with computer model outputs. All

calculations have been achieved in the R program.
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