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Abstract

Reliability analysis is the branch of statistics that deals with collection of data, mod-
eling and analysis of data on lifetimes of units or equipments. The area in which sta-
tistics has had its greatest impact in reliability is in the analysis of laboratory and field
data on lifetimes or failure times. Statisticians have perhaps concentrated too much in
literature on statistical niceties for certain distributions, and too little on innovative meth-
ods of life data analysis. Also a large amount of additional research has concerned
continuous as opposed to discrete lifetimes. However, discrete lifetimes have important
applications. Actuaries and bio-statisticians are interested in the lifetimes of persons
or organisms, measured in months, weeks or days. For reliability engineers, 'time’ can
also be the number of times that a piece of equipment is operated, or the number of
miles that a tyre is used, There is a strong case for looking at reliability aspects in the

discrete domain.

The geometric distribution, owing to its lack of memory property and constant fail-
ure rate, is widely used to model discrete lifetimes. Motivated by the relevance and
usefulness of the geometric model, this research aims to obtain some results that have
applications in the modeling and analysis of data in the discrete time domain. This the-
sis is divided into 6 chapters. Chapter 1 serves as an introduction, which proposes a
survey of literature relating to the subject matter of our present study, the basic defini-
tions and notations used in the thesis and finally an outiine of the work planned. As the
geometric model belongs to the class of long tailed distributions, the occurrence of ex-
ireme observations is quite common and their identification as putliers or not becomes
important. In Chapter 2, procedures for the determination of the number of outliers
present in the sample taken from geometric distribution are discussed.

The problem of inferring the parameters of the geometric distribution in the pres-
ence of oulliers is considered in Chapter 3. Bayes point estimators of the reliability

measures of the geometric distribution under the identified outlier model and the ex-



changeable models are derived. Estimators of the reliability measures under the right-
censored model are also obtained. Chapter 4 contains the derivation of the Bayes
estimators of the reliability measures of geometric distribution using record values, Es-
timators are proposed under various loss functions. The usual Bayes estimators of the
reliability measures using the original data, over which the record values are defined,

are also abtained.

The estimation of the residual entropy function of the geometric distribution is con-
sidered in Chapter 5. The prablem of estimating the function is carried out under three
outlier models, namely, the identified model, the exchangeable model and the censored
model. This chapter also reports the estimation of the residual entropy function
using record values from the geometric model. In Chapter 6, we obtain semiparamet-
ric estimators of the survival function, hazard function, mean residual life function and

ine residual entropy function of the geometric distribution using uncensored and Type |

c2nsored samples.

llustrative examples and simulation study are included in all chapters. The re-
sults of the same should give the users some guidance in selecting the estimator or
crocedure that is more appropriate to their particular application. The thesis concludes
witn suggestions for future work. Most of the works in the thesis are already communi-

-=led and some of them are published after reviewing.

Key words: Bayesian estimation, Censoring, Credible interval, Geometric distribution,
~2zard function, Kaplan-Meier estimator, Least square method of estimation, Loss
wnction, Maximum likelihood estimation, Mean residual life function, Outliers, Predic-

“on. Fecord values, Residual entropy function, Robustness, Survival function.
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