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-ABSTRACT

Characterization of Distribution Functions by Conditional Moments and Order
\ Statistics

Abd El.-Baset Abd Allah Ahmad, B.Sc and M.Sc, University of Assiut

The objective of this research is to characterize ; {some known distributions in
statistics, which are of particular importance, based on conditional moments and
properties of order statistics.

Recurrence relations of conditional moments are used to characterize some
distributions, such as, the Pearson family of continuous distributions ( that includes
as special cases the normal, gamma, beta, Lomax, Pareto and finite range
distributions). Also, two families of continuous distributions ( which include as
special cases the Weibull, power function, Pareto of the second kind, beta of the
first kind, Burr type XII and Pearson type I distributions) have been characterized
based on recurrence relations of conditional moments. The geometric, shifted
negative binomial and logarithmic series distribﬁtions have been characterized, as

they are special cases of a new discrete distribution introduced by Kulasekera et al,
based on the kth conditional moments. A family of continuous distributions, 3
introduced by Quyang (1987), has been characterized based on recurrence relations

of conditional moments, conditional variance, product moments of certain functions
of order. statistics or conditional moments of certain functions of order statistics.
This family produces, as special cases, the generalized Weibull, most of the Burr

types, inverted Weibull, Pareto, power function and logistic distributions. A finite
mixture of two components of the family I, has been characterized in section (3.2),

based on recurrence relations of conditional moments, conditional variance or

it



conditional moments of certain functions of order statistics. Finite mixtures of two
power functions, most of the Burr types and inverted Weibull components have

been characterized as they are special cases of this mixture.
Another family, J» introduced by Ouyang (1987) (which includes the
Weibull, power function, Burr type XII and Pareto distributions), has been

characterized in terms of variances of certain functions of order statistics or through

conditional moments of certain functions of order statistics with higher order gap.
A finite mixture of two components of the family 3> has been characterized by
moments of certain functions of order statistics. Finite mixtures of two Weibull,

Burr type XII and Pareto components have been characterized as they are special
cases of this mixture. Characterizations of two cases of finite mixtures: of two

truncated normal distributions, have been obtained. The first is when the

components have (before truncation) the same mean p and distinct variances o+, 63
and the second case is when the components have the same variance ¢* and distinct
means Ly, 2.
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