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Abstract

In order to model the lifetimes and handle their data more effectively, researchers have
employed various probability distributions in the study of phenomena behavior and
predicting them. With the expansion and development in numerous fields, different
problems of varying complexities have emerged. To address these challenges, statisticians
have constructed new probability distributions capable of modeling lifetimes by combining
some probability distributions to generate new, more flexible distributions for handling the
data.

In this study, two probability distributions were combined to generate the compound
Weibull-exponential distribution. The study examined several probabilistic properties of
this distribution, such as the probability density function, cumulative distribution function,
reliability function, failure function, cumulative failure function, and remaining lifetime
function.

The researcher also estimated the parameters and reliability function of the compound
Weibull-exponential distribution using three estimation methods: maximum likelihood
estimation, least squares estimation, and weighted least squares estimation. The optimal
estimation method was selected by comparing the mean squared errors (MSE) of the
estimators. The data was generated and simulated using the SAS 2002 software, with the
experiment repeated 1000 times for different sample sizes (25, 50, 75, 100). The weighted



least squares estimation method was found to be superior in estimating the reliability
function of the compound Weibull-exponential distribution for sample sizes of 50, 75, and
100, while the least squares estimators performed better for a sample size of 25.

Before applying the optimal estimation method, the researcher conducted a comparative
test between the compound Weibull-exponential distribution and its individual component
distributions. This test utilized statistical criteria such as the Akaike information criterion
(AIC), Bayesian information criterion (BIC), corrected AIC (AICc), and Hannan-Quinn
information criterion (HQIC) to determine the superiority of the compound distribution in
representing the real data obtained from the Yemeni Egyptian Company for
Pharmaceuticals.

After identifying the optimal estimation method and confirming the superiority of the
compound Weibull-exponential distribution in representing the study's data, the weighted
least squares estimation method was used for estimating the reliability function, as it was
deemed the most suitable for the real data used in this study. The results of the study aligned
with the behavior of the reliability function, as it exhibited a decreasing pattern over time.



