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Abstract

The subject of the analysis of semi-parametric regression models,
which integrates parametric and non-parametric models, has a clear interest
in most studies, especially those that take a more advanced nature in the
analysis process. The most important aim of the analysis processes is to
obtain estimates for the models with high efficiency and accuracy. This thesis
presents two proposed methods to improve the performance of these models
by using optimization algorithms in order to obtain the best estimate for
them. The first proposal involves using a technique that combines
oppositional learning (OL) and pelican optimization algorithm (POA) to
improve the accuracy of the kernel semi-parametric models as well as
increase the convergence speed. Through simulation results, it has been
proven that OL-POA is effective in achieving more accurate results than
intelligent optimization techniques, in addition to reducing the time of

computational complexity of model estimation.

The second proposal in this thesis is to develop a new hybrid
algorithm that combines the Pelican optimization algorithm (POA) and the
black hole algorithm (BHA) in order to improve the kernel semi-parametric
regression model estimation. This algorithm, called POA-BHA, was
designed to overcome some of the limitations of existing methods in kernel
semi-parametric model estimation, such as high computational costs, low

convergence rates, and poor accuracy.

The effectiveness of both proposed methods is evaluated using
different data sets and compared with the most used methods in model
estimation, such as Cross-Validation (CV) and Generalized Cross-Validation
(GCV). The results show that the OL-POA method provides superior
performance in terms of accuracy and convergence speed compared to other
techniques. Similarly, the POA-BHA algorithm outperforms the current

methods of the kernel semi-parametric model in terms of accuracy,
V



computational efficiency, and convergence speed. By comparing the two
proposed methods, the presented results showed that the POA-BHA method

was more accurate and less time consuming than the first method OL-POA.

In addition, the proposed methods were applied to real economic data
taken from the official website of the World Bank, and the obtained results
were identical to the results of simulation experiments, with the proposed

estimates clearly outperforming the common methods.

This thesis contributes to the development of the kernel semi-
parametric regression model by presenting the proposed methods to improve

the accuracy and efficiency of these models.
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