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Abstract. Under the assumption that a (p + q)-dimensional row vector (Y, 
X) is elliptically contoured distributed, the conditional covariance of Y 
given X =x  is characterized in the context of correctly ordering the co- 
ordinates Yt's of Ybased on X. This is an answer to a conjecture implicit in 
Portnoy (1982). Moreover some unified theory is presented for the problem 
of ordering Yk'S based on X. An essential tool is the decreasing in 
transposition (D. T.) function theory of Hollander et al. (1977, Ann. Statist., 
5(4), 722-733). 
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1. I n t roduc t i on  

Let Y=(Y1, }'2,..., Yp) be an unobservablep-dimensional  r andom vector 
with a mean vector/ t  and X=(XI ,  X2,..., Xq) be an observable q-dimensional  
r andom vector with a mean  vector v. If( Y, X) has a joint  elliptically contoured 
distr ibution,  we write (Y, X)=Ep+q((/u, v), Z), and if normal ly  distributed we 
write ( Y, X)=Np+q((it, v), Z). We assume that  Z i s  non-singular th roughout  the 
paper.  Let Zx, Zxy and Zy:x denote the covariance matr ix  of X, and the 
covariance matr ix  between X and Y, and the condi t ional  covariance of Y 
given Xrespectively.  Let e denote  the normal izedp-vec tor  whose all elements 
are equal to l /x/~. Por tnoy  (1982) has treated the problem of ordering or 
ranking Yk's based on X. Assuming that  ( Y, X)=Np+q((I~, v), Z)  and that  the 
condit ional  covariance of Y given X is of the form 

(1.1) Zy:x = aI + fle'e 

with real constants a and fl, he showed 
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