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Abstract

Computer models, also known as simulators, can be computationally
expensive to run. There are limitations to the accuracy and stability of
prediction methods. Because prediction models vary in from, they may
not provide consistent interpretations on identical data sets. To solve this
problem, statistical surrogates, known as stochastic Gaussian process
regression models for stochastic computer models, are often used, as they
reduce uncertainty. Stochastic Gaussian process regression models are
built based on assumptions similar to any statistical model. Therefore,
stochastic Gaussian process regression models should be validated before
being used. The model is built on two types of data: training data and
validation data, which are independent of each other. The training data
was used to estimate the parameters, and the validation data was used to
predict the outputs of the stochastic computational model. After that, we
discussed validating stochastic Gaussian process regression models for
stochastic computer models by comparing between two different
prediction methods, using New-Validation points and Cross-Validation.
To illustrate these ideas, we applied stochastic Gaussian process
regression model to a stochastic computer model using a real example,
represented by the Output Transformer Less Circuit function. The
stochastic Gaussian process regression model was validated using
stochastic measures, measure of mean and measure of variance. Based on
our results, it was concluded that the stochastic Gaussian process
regression model is suitable as an alternative to the stochastic computer
model. Also, the method of New-Validation points was better than the
Cross-Validation; however, the Cross-Validation method is suitable for
prediction when the number of points is few. All of the calculations were

performed by programs written by the R language.



University of Mosul
College of Education

for Pure Science

Prediction Using a Stochastic Gaussian Process
Regression Model with Application

Zahraa Duraid Dawood Sulaiman

M.Sc. Thesis

Mathematics

Supervised by

Assistant Professor

Dr. Younus AL-Taweel

2025A.D 1447 A. H



