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Abstract

The thesis aims to conduct a statistical analysis of two non-homogeneous
stochastic processes that are related to each other, which are Cox Process and
Weibull Process, by proposing intelligent methods represented by the
algorithms: Particle Swarm Optimization (PSO) and Firefly (FFA), to estimate
the parameters of the time rate of occurrence to reach the capabilities that
represents the phenomenon the best representation, and to make a comparison
with the traditional methods that were used to estimate the parameters of the

time rate of occurrence.

The thesis also includes a real application on one of the important factories
in Nineveh Governorate, which is the new Badoush cement plant, and a study of
the stops of the plant units, represented by the raw materials mill, cement mill
and oven. As the successive operating periods between two consecutive stops in
days are modeled with the models proposed for use in the thesis, in order to

reach the form of the time rate of the units' filers during the period of study.

The results of the application on the data of the laboratory units shows
that they are suitable for the Cox and Weibull processes, and the results of the
application are consistent with the simulation results in the superiority of the
intelligent methods of estimation over the traditional methods, which indicates
that it has high accuracy and efficiency in estimating the parameters of the time

rate of occurrence.



