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Abstract:

Bayesian estimation is based on making the resulting loss from the
estimation process as minimal as possible. The loss is measured to
represent the difference or the ratio between the estimated and real
parameter. Different forms of loss functions, both symmetric and
asymmetric were used. One of the two types is used according to the
importance of the overestimation or underestimation. There have been
many improvements to these functions to reach the least possible
potential loss. The most prominent of these improvements was the
appearance of compound loss functions that combined symmetric and
asymmetric loss functions.

On this basis, the thesis focused on Bayesian estimation of
the parameters of some failure distributions, reliability, and failure
functions using two types of compound loss functions, first, is the
non-linear exponential loss function (NLINEX) which is proposed by
(Saiful Islam, et. al.,2004). This function combines a LINEX and Square
errer SE loss functions, and, the second a compound loss function
proposed by the researcher called the proposed compound entropy loss
function (PE).

This function was combined the LINEX and the squared
logarithmic error loss function(LogSE). The researcher concluded that
estimated parameters of failure distributions under (NLINEX) and (PE)
loss functions are two linear functions of estimated parameters under
(LINEX and SE) and (E and LogSE) respectively. On the other hand, the
symmetry loss function while reducing the error of positive estimation
which is more serious than the negative estimation error and vice versa.

The optimal sample size determination is based on making the total
cost function as low as possible. The researcher used the linear cost
function in estimating Bayesian sample size, taking into account the
posterior risk under NLINEX and PE loss functions, and concluded that
all Bayesian optimal sample sizes taken from different failure
distributions were approximated estimators.



The results of the study were applied in the exponential and
Weibull distributions in two parts, the first, is random samples of
different sizes generated from two distributions above by Monte Carlo
simulation method at different values for parameters of prior distributions
of scale parameters, initial cost, and other parameters of losses and total
cost functions. The comparison was performed under NLINEX and PE
functions and the component losses of two functions. The simulated
experiment showed that the optimum sample size under NLINEX and PE
is better than using large sample, the second side, included the application
of real data from Erbil for the production of solid steal factory

(201 1¢cwn) which repsent the effort of submission. The parameters were

estimated under NLINEX , PE and under losses contained in them. It is
shown that the estimators under NLINEX and PE to be shape parameter
of PE greater than zero.



