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lbstract and Keywords

Abstract: The theory and applications of order statistics are largely confined to the

ri\ ariate data. The introduction of concomitants of order statistics by David in 1973

:.rno\ed this restriction and paved the way for extending the tesults to the multi\ ariate

-'.a. Let(X,,t), i = 1,2,...,n be a random samplc ftom a bivariate dist bution with

:::rulative distribution function (cdt) F(x,y). Ifthe X-stunple values are ordered, the Y-

.lue paired with the r',order statistic)a,,is its concomitant {,,1. In this thesis we

::;ress four problems related to the distribution theory and some aspects of

:.::aomitants of order statistics and record concomitants.

fhe first problem is about the dist bution of concomitarts of ordcr statistics

:: i the bivariate Generalized Morgenstern family specihed by the cdl,

]'',,, (.r,y) = {(;c){(})+ a {4(ir)t1-,r;(d}'{r,(/)tl -F.,.on}'

The constarts ' m' and' p ' involved in this model fie real numbers )1and'a'
i : =al constant constrained to Iie in an inten al about zero. In this work we use

:.:.'-aj to obtaill expressions for Kendall's tau and Spearman's rho for this model. We

:,,_.'.:rn the mean, variance and higher moments ofthe r'h concomitant fiom this family.

i: ;pecjalize these results 10 an important member of this family, viz., bivariate

ir:::::::1 distribution. We also provide a quick estimator for the parameter of the

3=L:\e marginal variable of the bivadate unilbrm distribution and tabulate the

r!-.:-i.es ofthis estimator lbr dillerent values ofthe parameters.

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

r- :-3: i'laristics fiom biva ate Cambanis system represcnted by the cdt

'' :., = r\ (i)4(txl + a,{l - Fx (ir)}+ d,{l 4O,)}+ a,{1 - F.(x)} {t - 40)}1,

where the parameterc a| d)and.a. satisff the conditions

t

[*

| - a:tt + ctz + ctl>0,

1-ar+a, ar>O,

l+ar-ar-arl0.

l-c\-dl+at>o.
1

:.. -;:tions are satisfied by a convex set including the region a,l . a, | . a,l <- .



i:::r.rginal disrribulions of\ and \'\\ill bc rcspectivell

Gt (jr) =.Et (r.)U + aL{l 4'(')}1,

G, (_r) = f, ())[ +a:{1-4 (r)}].

Iia,= 0. the marginal distribution ofx rcduces to ,t, (x) and hence it is casy to

:::. .3 rh. conditional distribution ofY given X As a consequence the dedvation ofthe

::-::ution oi concomitanls is much easier than the case al +0 Accordingly 1\'e

r::::.r1. lhe distribution theor-v of concomitants from bivadate Cambanis family

- -: -r = 0 and a, * 0 separatel-Y. We specialize these results to the members of thc

--... riz.. bivariale cxponential and bivariatc two-sided power (TSP) distribution

- -.: .r = 0) and Cambanis t-vpe Pareto distributions (when dr + 0 ).Using co|ulas we

--.: :rprcssions lor Kendall's tau, Speaman's rho and condition for total positive

-::'j-:.:;e of order t\r'o ( 12. ) for this family. Variances and expected values of li.,l

- - :.iiil distributions are tabulated for differcnt vaiucs ofassociation parameters and

' : :::iint \ alues of'r' and'n'.

l:: n''' record value R. corresponding to a sequence of independent and

:.- :, 1 .listributed random variables ,f,, -Yr,... with common cdf F(x) is that

.i.h rhat,tr > ,:(, for all i : 1, 2, ", i-l \\'hen we deal with a bivariate data'

.r. : .:-3 paired uith the X value -R,, is the r'l' record concomitant &,r ' The third

:r :::: ;3 inlestigate is about the distribution theory of record concomitants liom

:- -- ::: --:--nt\anis f'amily (when a, = 0 ). We specialize these results to the members of

:c :- r. iiz.. bivariate unilbrm and bivariate gamma distributions Employing

- t-:_ .=ius dependence measures of concomitants of records from bivariate

. rs: --- : :-:-i11 are derived. Expected values and variances ofthe rccord concomitant

i ' j: arrlbanis type bivariate gamn,a dist bution are tabulated'

.l:: .::ed Iiom ranked set sampling. the ibwth problem we examine is about

a:j::! --: :: .onccpt oI concomitants of order statistics to higher order' Accordingly

u: . : ,:-.: lhe concept of second order concomitants and their dist bution theory is



- d.rail. An estimation procedue and a selection problem based on second

ilants are also discussed.

bivariate Cambanis family, bivariate exponential, bivariate gamma,

Caenlized Morgenstem famity, bivariate Pareto, bivariate unifom,

of order statistics, concomitants of records, copula, dependence measures,

i[ lheory, estimation, Kendall's tau, Morgenstem farnily, order statistics, quasi

Erd set sampling, records, second ordel concomitants, selection problem,

ls rho, total positive dependence of order two ( fP, ),two-sided power (TSP)
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