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Abstract

The thesis aims to study the power law stochastic process and
reviewing the most important traditional that are represented by maximum
likelihood estimation (MLE), ordinary least square (OLS) and Bayes
method (BAY), and suggesting intelligent methods represented by the
Grey Wolves Optimization (GWO), Artificial Bees Colony (ABC) to
estimate the rate of occurrence in order to get estimators that represent the
rate of occurrence in the best way. In addition to that, making a comparison
between the traditional and the intelligent methods that were suggested and
used in estimating the parameters of the power law process. The approach
of simulation was used to manifest the best estimators of the methods in
order to estimate the parameters of the power law process. Also, this study
involved a realistic application that was represented by the stoppings of
Kurdistan electricity generation units of four main power stations in the
region. The stoppings with hours were modeled with the model of the
power law stochastic process in order to obtain a model that stands for the
average time of the units stoppings throughout the period of the study in
the best way. The results of the application on the data of the four stations
in question that the intelligent methods of estimation are superior over the
traditional ones. This proves that the intelligent methods are very accurate
and efficient in estimating the rate of occurrence parameters and it was
observed also that Bays method of estimation was superior over the rest of

the traditional methods that were used in this study.



