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Abstract and Keywords

Abstract: The theory and applications of order statistics are largely confined to the
univariate data. The introduction of concomitants of order statistics by David in 1973

removed this restriction and paved the way for extending the results to the multivariate
data. Let(X ,,Yf), i =12,...,n be a random sample from a bivariate distribution with
cumulative distribution function (cdf) F(x,y). If the X-sample values are ordered, the Y-
value paired with the r”order statistic X, is its concomitant, . In this thesis we

22lress four problems related to the distribution theory and some aspects of

concomitants of order statistics and record concomitants.

The first problem is about the distribution of concomitants of order statistics

om the bivariate Generalized Morgenstern family specified by the cdf,
Fyy(x, )= F,()F, () +a{F,0)1-F,®)} {F0)I-FEW]}’.

The constants “m * and * p* involved in this model are real numbers >1and ‘a’

¢ = real constant constrained to lie in an interval about zero. In this work we use

“iouias to obtain expressions for Kendall’s tau and Spearman’s rho for this model. We

“wzin the mean, variance and higher moments of the »” concomitant from this family.
“ ¢ specialize these results to an important member of this family, viz., bivariate -

o torm distribution. We also provide a quick estimator for the parameter of the

“izemsive marginal variable of the bivariate uniform distribution and tabulate the

wmances of this estimator for different values of the parameters.

The second problem we explore is about the distribution theory of concomitants

W orier statistics from bivariate Cambanis system represented by the cdf,
L =FE0O)F(N+a{l-F ()} +a,{1-F ()} +a,{1-F ()} - F, ()},

where the parameters ¢, @, and «, satisfy the conditions

l+a,+a,+a, 20, s, =a, <20,
I~ +o, =6, =0, l—a,—a,+a,20.
. 2. s ; ; g 1
Sese conditions are satisfied by a convex set including the reglon‘f:z1 . a2| : a3| 55 :




The marginal distributions of X and Y will be respectively

Gy(x)= F.(x)[1+adl =F.(x)}],

G,(»)=F(y)l+a,{l-F,(}].

Ifa, = 0, the marginal distribution of X reduces to F, (x) and hence it is easy to
“erive the conditional distribution of Y given X. As a consequence the derivation of the
< <ribution of concomitants is much easier than the case @, #0. Accordingly we
~westigate the distribution theory of concomitants from bivariate Cambanis family
wten a =0 and a, #0 separately. We specialize these results to the members of the
“eilv. viz., bivariate exponential and bivariate two-sided power (TSP) distribution
when o = 0) and Cambanis type Pareto distributions (when a, # 0 ).Using copulas we
“ezin expressions for Kendall’s tau, Spearman’s rho and condition for total positive
Semendence of order two (TP,) for this family. Variances and expected values of ¥,
“ - <elected distributions are tabulated for different values of association parameters and
for different values of ‘r’ and ‘n’.
The n"record value R corresponding to a sequence of independent and
wemtically distributed random variables X, X,,... with common cdf F(x) is that

selue ¥ such thatx, > X, foralli=1, 2...., j-1. When we deal with a bivariate data,
#e Y value paired with the X value R, is the n" record concomitant R, The third

sosiem we investigate is about the distribution theory of record concomitants from
arate Cambanis family (whena, =0). We specialize these results to the members of

“wmilv. viz., bivariate uniform and bivariate gamma distributions. Employing
“omss various dependence measures of concomitants of records from bivariate
wmesis family are derived. Expected values and variances of the record concomitant

& “or the Cambanis type bivariate gamma distribution are tabulated.

\i-tivated from ranked set sampling, the fourth problem we examine is about
emioe the concept of concomitants of order statistics to higher order. Accordingly

we meduce the concept of second order concomitants and their distribution theory is



Wil o denail. An estimation procedure and a selection problem based on second

mier comcomitants are also discussed.

Meywards:  bivariate Cambanis family, bivariate exponential, bivariate gamma,
Woarwe Generalized Morgenstern family, bivariate Pareto, bivariate uniform,
’ : of order statistics, concomitants of records, copula, dependence measures,
“muton theory, estimation, Kendall’s tau, Morgenstern family, order statistics, quasi
manked set sampling, records, second order concomitants, selection problem,

an's rho, total positive dependence of order two (TP, ),two-sided power (TSP)
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