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Abstract

Gaussian process regression models are used as statistical representations of
complex computer models, due to their flexibility in capturing the shape of smooth
functions. The Gaussian process regression model has a number of parameters, the
estimation of which is an essential step towards building the model. The
parameters considered are the regression coefficients, the variance parameter and
the correlation lengths. Estimating these parameters is the problem we address in
this thesis. The main contribution of this work is a comparison between estimating
the parameters of the Gaussian process regression model using the maximum
likelihood method (MLE), the restricted maximum likelihood method (RMLE) and
the Monte Carlo Algorithm (MCMC). This comparison was made based on some
validation measures. The Gaussian process regression model, whose parameters
were estimated using the three methods above, was applied to real eight and ten-
dimensional examples represented by the borehole function and the wing weight
function. All the comparisons showed that the MCMC method gives the best
results and then the RMLE method, especially when small sizes of samples, while
the MLE's estimate works well when taking a specific size of training data equals
at least ten times the dimensions of inputs. Accordingly, we conclude that By
increasing the size of the sample, the quality of the estimate increases, through the
decrease in the values of Root Relative Squared Error and Individual Standardized
Errors . All mathematical and graphical calculations were achieved using the R

program.
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