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. é.
In most studies of s&stemsnfeliability, the failure distributions
of these systems are considered such that the lifetimes of these systems
take_valﬁes from zerc to infinitj. In many applications, we may noté
that these lifetimes have limits which are neither zero nor infinity.
So, it would be more realistic in these applications if these lifetimes
assuﬁed not to be less or greater than a given agé.' It is necessary to
state the_difference between the truncated distributions, the translated‘
distributions and the censored distributions. In truncated distributions,
the random variable is assumed to take values in a specified interval
such that any value is ﬁeasured from the origin. For'example, consider
a system with lifetime ranging froﬁ A to B. This means thét the minimpm
lifetime of the system is.A.(measured from the begining of time which is
taken as zero} and therquimum lifetime is B (meaéured from the beginning
éf time which is taken as zero). In translated distribﬁtions, the random
variable takes values in a specified interval also, but these values are.
nﬁt measured from the origin. They are measured from the:point of trans-
lation. Thus when taking deviations of the random valges from the trans-
iated point we shéll have them as if it were measured from the origin.
In other words, it turns to be a random variable with non translated
distribution. The question of censored distributions arises when.we are
able to know +the individual values of observations below (or above)‘a
given vélue bnly.- Suppose for example, that the distribution pf lifetimes

of an electric lamp is normal. To estimate this distribution we start

~.



an expriment where 10C lamps, say, are kept burning. Afier a certain time,
for example, 1000 hours, we end the experiméfit and our observations now
consist of-twq-groups: _(l) laﬁps-for“which werdosnet know the individﬁal o
lifetimes buf only that they exceed 1000 hours, and {2) 1lampls for which

1o weaknow the- individual lifetimess{which aredle&suthahi1000+hours)ickarraiiv g, bn
distribution of this kind is-called g censored~distribution becsause the
obtainable information in a sehse has been censored [13]. ) o
In our study we shall be concéfned with the reliébility estimation for

truncated lifetime distributions. In chapter I,.we.present the earlier ...

estimation of one-unit system is given when the underliying lifetime dis-
. tribution .is.above or doubly truncated,. .. Thecpeintscof truncation may be-. .:.:.
“known .or. -unkrmown. -In cazhpter*TIT; we establish arminimum variance unbig<
sed estimator of the reliability function of compound systems. The indiv-
idual‘lifetimg distributién is also assumed to be truncated from,the.right
.side or the left side or from~boéth sides. The pdints of truncatibhimay =~ 2.7
alsc be known or unknown. Special cases have readily been proved:to-be - <
deduced from our results.r In chapter IV we present a compaa&isor¥ between
the maximua likeliﬁood and minimum variance.unblased estimetors of. the
reliability function of one-unit systems, wheh'the lifetime distribution °
is assumed to be truncated from above at a known point of trunc;tion.

Main parts of our study have been published (see [20], [21]).
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INTRODUCTION, *’mﬁ__&

In this chapter we present the earlier s£udies of
reliability estimation for truncated exponential distrib-
utions. These studies depends on a result_proved by Tukey
[31] and Smith [28]. Tﬁis chapter is divided into three
sections. In secticon 1.1, we present the studies of both
fukey and Smith. In section 1.2 the work of Tate [30] is
presented. Tate studied the estimation of functioné_of
4runcation parameters. In the third section, we present

the study of Holla [15] and varde and Sathe [25].

1.1, Truncation and sufficient statistics.

Generalizing the earlier remarks by-Fisher and Hotelling, éukey showed
that if a family of distribﬁtions admits a set of sufficien%
statisties, then the family obtained by truncatioﬁ to a
fixed set or by a fixed selection . also admits the same

set of sufficient statistics._Tukey'é_proof assumed the
relé%ant family of probability measures to be dominated by-
a fixed measure function and made use of the factorization

theoren concerning sufficient statistics in this case. He

presented the family of distributions in fhe form

a Flx/8) = c(8) £(x/8) aw (x) o’
where x is a possibly muitidimensional random variable, 0

is a possibly multidimensional parameter, c(B8)-the normalizing



facﬁor of the distribution function-is a positive real
functioﬁ of 8 , £(x/6) - the relative probability density-
is a'non-negatiﬁe real function of x and 6 , and u(x) is
a positive measure function. In this refresentatién the
natural and sufficient condition that {hi(x)} are a set of
sufficient statistics for § is the existence of functions

v

ai(e) such that

log FIx/8) . ¥ 4 (g)n.(x) (1.2)
o i i - '
3 o 1

To prove his result, Tukey supposed that the family F(x/9)

is truncated onto. a Borel set E, this means that te o

Pr {x € E,/F(x/¢)truncated to E } =

Pr {x€ E[\EE/VF(X/B)}.

\

pr {xeE /F(x/0) 1}

If ¢E(x) is the characteristic function of E and if

k() = Pr{ xeE / F(x/8)} = [ 4&F(x/ 8)
- E

then the probability element of P(x/6) truncated to E is,

Q
—
@D
st

£(x/) ¢E(x>au(x5=c'(e)f('x/e)ai}(‘x)
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