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Abstract

Many survival distributions do not have sufficient ability in
modeling complex life and engineering phenomena, so researchers have
resorted to suggesting different methods to generalize these distributions to

make them more flexible in application.

The Topp Leone family is one of the methods used in generalizing
probability distributions. This generalization is based on the Topp Leone
distribution, where the random variable of that distribution is replaced by

the cumulative distribution function of the distribution to be generalized.

The Rayleigh distribution is one of the survival distributions that has
an increasing linear hazard rate function, and to make this function have
other forms, which makes it more flexible in application and accuracy in
modeling. for this reason the aim of the thesis was to generalize the
distribution using the Topp Lion family. The properties of the distribution
were studied and its parameters were estimated by the maximum likelihood
and bayesian methods under quadratic and expected linear exponential
(Elinex) loss functions. The same family was used in the generalization of
the Exponrntiated Rayleigh distribution and the new distribution was called
the Topp Leone exponrntiated Rayleigh (TLER) distribution, the properties
of the new distribution and its parameters were estimated by maximum

likelihood and Bayesian methods.

The results of the estimation of two generalized distributions were
applied to simulated data generated with sample sizes and different values
of the parameters, and two real data sets were used, the first represented by
the infection times of Gidsel kidney patients, and the second represented by
the lengths of saturated carbon fibers under the influence of tension. The

most important conclusions have been reached in the theoretical aspect,

A



which is that the probability distribution of a linear function in a variable
that follows the TLR or the TLER distribution is TLR or TLER, and the
probability distribution of a quadratic function in a variable that follows the
TLR or TLER distribution is the Topp Leone exponential (TLExp)
distribution or the Topp Leone exponentiated exponrntial (TLEExp). As
for the most important results in the rmprical aspect, it was found that
Bayesian estimators under (Elinex) are better than the estimators under the
squared loss function when the scale parameter is smaller than 2.5, and the
efficiency of the estimators under (Elinex) increases when the location
parameter of The distribution of shape parameter of the linear exponential
loss function (linex)is less than 3. We concluded from the analysis of the
first real data that it follows the TLR distribution, and the second data
follows the TLEExp distribution, and the results of estimation were

supportive of the results of the stimulated experiment.



