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Abstract 

Dina Mahmoud Gharieb Mohamed. 

A Study on Interval Estimation Problems in the Stress-Strength 

Model. 

Degree of Ph.D. of Philosophy in Science in Mathematical Statistics. 

Mathematics Department, Faculty of Science, Ain Shams University, 

2018. 

The main objective of this thesis is the interval estimation of a stress-

strength model with independent variables possessing distributions with 

either general exponential form or general inverse exponential form. 

Different interval estimators are obtained by different methods and under 

different assumptions. The interval estimators obtained are exact, 

generalized, approximate, bootstrap, and Bayesian. Various statistical 

distributions in the literature possess the underlying forms of 

distributions. So, the results obtained are consistent with many results in 

the literature, and may be applied to distributions possessing these forms 

not yet studied. As illustration of the results obtained, the Weibull and 

inverse Weibull distributions are applied as examples of the two general 

forms. Simulation studies are also carried out for comparison of the 

different interval estimators obtained. The comparison is based on 

average length, average coverage probability, and tail errors. 

Keywords: General exponential form, General inverse exponential 

form, Stress-strength reliability, Interval estimation, Maximum likelihood 

estimation, Generalized pivotal quantity, Generalized variable, Markov 

chain Monte Carlo method, Approximate confidence interval, 

Generalized confidence interval, Bootstrap confidence interval, Bayesian 

credible interval. 



ix 
 

Summary 

The terminology stress-strength model            makes explicit 

that both stress,     and strength,     are treated as random variables. 

Nowadays the stress-strength model is of substantial interest and 

usefulness in various areas of science such as engineering, reliability 

theory, psychology, genetics and, clinical trials.  In the simplest stress-

strength model,    is the stress imposed on the unit by the operating 

environment and    is the strength of the unit. A unit is able to perform 

its intended function if its strength is greater than the stress imposed upon 

it. Reliability is defined as the probability of non-failing, therefore, 

           is the stress-strength reliability. The research in this area 

has been conducted all over the world, and the results have appeared in 

many applications, such as medicine, biostatistics, genetics, industry, 

engineering, psychology, and quality control. Because of the importance 

of what we talk about there are a lot of research, which took this topic in 

different ways with different assumptions. One of these ways is the 

estimation; the estimation refers to the process by which one makes 

inferences about a population, based on information obtained from a 

sample. The estimation of stress-strength model has been widely used in 

the fields of aeronautical, civil, mechanical and electronic engineering. It 

is one of the most important issues in statistical inference. The estimation 

can be expressed in two ways, point and interval estimation. In point 

estimation, a statistic used to estimate a parameter is called a point 

estimator. But knowing the point value is not enough, we also want to 

know how close to the truth it is. In interval estimation, we make 

statements that the true parameter locates within some region typically 

depending on the point estimate with some prescribed probability. An 


