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Abstract

 

The exponentiated exponential (EE) or generalized exponential (GE)  

distribution was introduce as  a special case of the exponentiated Weibull with three 

parameters. 

The significance of this distribution can be used effectively to analyze the 

data life times, as well as his perfect interpretations of the physical, that it is a parallel 

system of n components - in the sense that the system works if at least one of the 

components works - and whether the distributions of lifetime of these components 

are exponential random variables with independent and identical distributions, then 

the distribution of lifetime of this system follows the exponentiated exponential 

distribution.  

This thesis concentrated on the mixture of two exponentiated exponential 

distributions. The main aims of this study are to present the mixture under study, 

discuss it's properties, study its relations with other distributions, estimate the  two 

shape parameters by different methods of non-Bayesian estimation, and these 

methods are: maximum likelihood method for complete samples and censored 



samples type I, moments method, percentiles method, least squares and weighted 

least squares, then compare the estimators and determined which kind more better 

than the others using Monte Carlo simulation study, estimate the two parameters, 

survival and failure rate functions by Bayesian method, and compare the maximum 

likelihood estimators and Bayesian estimators based on two kind of loss functions, 

that is, quadratic loss function and linear-exponential (LINEX) loss function using 

Lindley's approximation by Monte Carlo simulation study. Study the order statistics 

and record values of the mixture were also aims in this thesis, the study including the 

inferences based on order statistics and record values, fisher information matrices 

with n order statistics and record values well be drive.  

Applying the goodness of fit tests based of empirical distribution function 

and get the critical values tables of the modified Kolmogorov-Smirnov (KS), 

Anderson-Darling (AD), Cramer–von Mises (CvM) goodness-of-fit tests for mixture 

using different sizes of complete samples and Type II censored samples with 

censoring fractions 80%, 90% , in case two shape parameters unknown  ,  

Mathematica 4.0 computer program was used to get tables, figures and numerical 

results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

  In this thesis the exponentiated exponential distribution  EE  or the generalized 

exponential distribution  GE  was considered as an important model of lifetime 

models in the fields of theoretical and applied research.  

  Ahuja and Nash (1967) were produced this distribution in the twentieth century as a 

special case of models made by Gempertz and Verhulast in the nineteenth century to 

compare the mortality tables and rates of growth. Also this distribution presented as  a 

special case of the exponentiated Weibull with three parameters. 

  The significance of this distribution can be used effectively to analyze the data life 

times positive, as well as his perfect interpretations of the physical, that it is a parallel 

system of n components - in the sense that the system works if at least one of the 

components works - and whether the distributions of lifetime of these components are 

exponential random variables with independent and identical distributions, then the 

distribution of lifetime of this system follows the exponentiated exponential 

distribution. This thesis concentrated on the mixture  of two exponentiated 

exponential distributions, and the aims of this study are: 



 Present the mixture under study, discuss it's properties and study its relations 

with other distributions. 

 Estimate the  two shape parameters by different methods of non-Bayesian 

estimation. 

  Discuss the Bayesian estimator of two shape parameters, survival function and 

failure rate, and compare it with maximum likelihood estimator. 

 Study the order statistics and record values of the mixture.  

 Applying the goodness of fit tests based on empirical distribution function and 

get the critical values tables. 

    This thesis  consist of five chapters ordered as follows: 

Chapter 1: some basic concepts and review of some literatures about the mixture are 

introduced. Then, the mixture, its Identifiability and its statistical properties are 

discussed. Moments, moment generating function, some measures of tendency and 

dispersion have been derived. And the exponential distribution was introduced as a 

special case of mixture when the shape parameters equal to zero. Moreover the 

failure rate and residual lif functions are studied. 

Chapter 2: different methods of non – Bayesian estimation to estimate the shape 

parameters have been used, these methods are: maximum likelihood (MLE's) 

,moment (MME's), percentiles (PCE's), least square error (LSE's), weighted least 

square error (WLSE's). 

Also these parameters, survival function and failure rate are estimated by using 

Bayesian estimators under the squared error loss and LINEX (linear – exponential) 

loss functions. Then these estimators are compared with maximum likelihood 

estimator using Monte Carlo simulation study. 



Chapter 3: the order statistics from the mixture is discussed. higher order moments, 

moment generating functions, recurrence relations between moments are derived. 

Inferences based on order statistics were made. 

Chapter 4: In this section the lower record values of the mixture is studied. the 

different moments and moment generating function of it are derived. Finally, 

inferences based on order statistics have been made, and also  Fisher information 

matrix contained in n record values is considered.  

Chapter 5: Tables of critical values of the modified Kolmogorov – Smirnov (KS), 

Anderson – Darling  (AD) and Cramer – von Mises (CvM) goodness of fit tests for 

the mixture with unknown shape parameters based complete and type II censored 

samples are given in this section using : exponentiated gamma, exponentiated Pareto 

and Weibull mixtures as alternative distributions. Finally a power comparison of 

these tests is presented in this chapter. 

Mathematica 4.0 computer program is used to get our tables, figures and numerical 

results.             
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