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Abstract

The concept of Sequential Analysis which was introduced by Wald (1947)[17] is consid-
ered, the SPRT as well as its robustness is studied for various life-testing models. Epstein and
Sobel (1955)[8], Johnson (1966)[9], Phatarford (1971)[13] and Joshi and Shah (1990)[10] dealt
with the problem of testing simple as well as composite hypothesis for shape and scale parame-
ters. In Reliability theory, the reliability R(t¢) and stress-strength reliability R are obtained
for various models[see Church and Harris (1970)[5] and Chaturvedi and Sharma (2010)[3]].
Transformation method is an important method of obtaining the MLE’S, UMVUE’S and
confidence interval for complex models, it provides simpler way to deal with complex distri-
butions, one may refer to Sathe and Shah (1981)[I4] and Chaturvedi and Surinder (1999)[2].
In Bayesian Inference, the Bayes estimators are obtained for different loss functions under
various informative and non-informative priors. Bayes estimators for pdf, cdf, R(¢) and R are
also obtained. For a brief review one may refer to Zellner (1986) [18], Varian (1975)[16] and
Chaturvedi and Pathak (2013)[4] etc.

In this study, I have worked on sequential testing analysis, reliability theory estimation
and Bayesian estimation for various life testing models. The whole work is summarised chap-
terwise in the following chapters.

In Chapter 1, an introductory review on the theory of Sequential analysis, Reliability
theory and Bayesian Inference is discussed. Some related significant terminologies are ex-

plained with the help of basic definitions and notations relevant to the thesis.



In Chapter 2, sequential testing procedures are developed for testing the hypotheses re-
garding the parameters of the New Weibull-Pareto Distribution (NWPD) proposed by Nasiru
and Lugnterah (2015)[12]. Theoretical expression for the Operating Characteristics (OC) and
Average Sample Number (ASN) functions are derived for the scale parameters of the distribu-
tion. The robustness of the SPRT’S in respect of OC and ASN functions is studied, when the
distribution under study has undergone a change. The results are presented through Tables
and Graphs, so that one can see the numerical evaluated departures in OC and ASN functions.

In Chapter 3, the sequential testing procedures are developed for testing the hypotheses
regarding the shape and rate parameters of the Positive Exponential Family of Distribu-
tion(PEFD) proposed by Liang (2008)[LI]. The robustness of the SPRT’S in respect of OC
and ASN functions are studied, when the distribution under study has undergone a change.
The acceptance and rejection regions for Hy against H; are derived in case of rate parameter.
The expressions of OC and ASN functions for the robustness of the SPRT in case of rate pa-
rameter, when the coefficient of variation is known are also derived and studied. Finally, the
results are presented through Tables and Graphs, so that one can see the numerical evaluated
departures in OC and ASN functions.

In Chapter 4, the problem of Sequential Probability Ratio Test (SPRT) is considered for
Generalised Inverse Weibull Distribution (GIWD) proposed by Drapella (1993)[6]. The GIWD
has hazard function which has a unimodal shape. Hence, the GIWD could be an appropriate
model for fitting the data which has the convex and then the concave shape. Robustness of
the SPRT is studied for the parameters involved in this model, under the conditions when
these parameters have undergone a change.

In Chapter 5, the probability of disaster is studied when the strength of the items follows
power function distribution and the stress of the manufactured items/devices follows OGE-G
distribution[see El-Damcese et. al (2015)[7]]. In order to study the probability of disaster, a
relationship between the parameters of OGE-G and power function distribution is established

through the reliability measure P = Pr(Y > X). Finally, through the relationship among
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the parameters involved in the model is used to get the optimum cost function when the cost
function is linear in terms of parameters.

In Chapter 6, the estimation of R(t), R = P(Y > X) and a = P(X > Y) for the
Positive Exponential Family of Distribution (PEFD) is considered. The UMVUE’S, MLE’S
and Confidence Interval are derived. These estimators are derived through the method of
Transformation. The a = P(X > ), which is termed as probability of disaster is also derived
when random stress X follows PEFD and finite strength follows Power function distribution.

In Chapter 7, the Bayes estimators for the scale parameter of a family of lifetime distri-
butions proposed by Chaturvedi and Rani (1997)[1] are considered under the assumptions of
non-informative and conjugate priors. The uniform and inverted gamma priors are observed to
obtain the posterior distribution for the scale parameter of this family of lifetime distributions
under different loss functions. Finally, the performance is compared by the values obtained
through MCMC simulation techniques.

In Chapter 8, two parameter Generalized Rayleigh Distribution proposed by Surles and
Padgett (2001)[15] is considered. In this chapter, firstly, the Bayes estimators for the posi-
tive and negative powers of the parameters are obtained. Then, through using these Bayes
estimators, the estimates of the reliability function and stress-strength reliability under Type
IT censoring for two parameter Generalized Rayleigh Distribution are obtained. Estimation

procedure is done for different priors under different loss functions.
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