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Abstract

Computer models are mathematical models that are often implemented by
computer programs. They have been used in many sectors of research and
science to describe complicated real events that need a significant amount
of computer time to be implemented. In this regard, a statistical model of

the computer model called Gaussian Process Regression (GPR) has been

established.

This thesis presents constructing a GPR and estimating the correlation
parameters using the cross-validation method, as well as several measures
are presented for testing the validity and efficiency of the GPR. These
measures are based on comparisons between GPR predictions and outputs
of the computer model. Furthermore, we compared the cross-validation
(CV) method with the maximum likelihood (ML) and we discovered that
the results are quite comparable between the two approaches, therefore

CV may be regarded as an alternative to the ML method.

In this thesis, two types of examples were taken, the first is simple one-
dimensional, and the other is from real-world systems, which is the wing
weight function, and all the calculations and figures were done using the

(R) program.
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