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Abstract

Generalized distributions are considered a significant mathematical tool for
improving the basic distribution models, as they allow flexible modifications that
enhance the representation of real-world data with greater accuracy. This is
achieved by increasing the statistical model's flexibility to accommodate different
types of data and distributions. Furthermore, generalized distributions expand the
practical applications of basic distributions, making them vital tools in various
fields such as economics, engineering, and biology.

In this context, the Power Function (PF) distribution, a continuous probability
distribution, has been generalized using two prominent generalizations: the
McDonald Power Function (McPF) and the Topp-Leone Power Function (TLPF).
These generalizations have introduced new features and diverse properties to the
basic PF distribution.

The study included an analysis of the properties of the basic distribution and the
two generalized distributions (McPF and TLPF) to understand their dynamics and
practical applications. The parameters of the basic and generalized distributions,
including the shape and scale parameters, were estimated using the Maximum
Likelihood Estimation (MLE) method, one of the most commonly used and
accurate methods for parameter estimation.

The three distributions were compared using the Mean Squared Error (MSE)
criterion to evaluate estimation accuracy, in addition to other criteria such as the
Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and
Log-Likelihood to assess the performance of the generalized distributions (McPF
and TLPF) compared to the basic PF distribution.

On the experimental side, the Monte Carlo method was employed to generate data
of varying sizes and initial values for each distribution, contributing to the study of
the effectiveness of the three distributions in describing data. The study was also
applied to real data to validate the theoretical results.



