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ASYMPTOTIC LINEARITY OF A RANK STATISTIC IN
REGRESSION PARAMETER

By Jana JureékovA

Charles University, Prague

0. Introduction. Let (X;, Xa, ---, X») be an independent random sample
from a distribution with finite Fisher’s information and let us consider the
statistic

San = 2?;1 Can (R?ri)

where R4, Ry, - - - , Ruw is the vector of ranks for random variables X; + Adi,
X;+ Ady, -+, Xy + Ady; A ciand di, 1 £ 7 < N are real constants. Then
{Say; —» < A < o} forms a random process. We show at first that under
some assumptions the realizations of this process are monotone step-functions of
A and that these realizations are asymptotically linear in A in the sense of the
formula (3.1) of Theorem 3.1. The asymptotic linearity of Say may be proved
also in the case of K—variate regression, when instead of Ry.’s there will occur
the ranks of the values X1 + Aidu + Aeday + -+ - + Axdr1, -+, Xv + Ardav +
.+ 4+ Agdgy ; the statistic Say is then an asymptotically linear function of the
parameters Ay, Az, -+ -, Ax.
Some possibilities of application are mentioned.

1. Notation and basic assumptions. We shall consider for any positive integer
N:
(a) an independent random sample (X1, Xwz2, -+, Xywv) from a distribu-
tion whose distribution function F has finite Fisher’s information, i.e.

Lol @)/F @) (@) de < =,

where f is the density of the distribution;
(b) areal vector (cy1,cw2, - -, cyn) (S0 called regression constants) such that

(1.1) thLl (ewi — c'zv)2 > 0.
(12) limN.m maxici<nz (CNi —_ 5N)2’[Elgy=1 (CN]‘ —_ 5N)2]—-1 =0

where &y = (1/N) 2 i-1cwi.
Condition (1.2) is the so called Noether’s condition.

(¢) a real vector (dwi, dw2, -, dwny) such that
(13) SYi(dvi—dv)) <M for N=1,2,---
where M > 0 is a constant, dy = (1/N) D i=1dyi and
(14) maxy<i<y (dyi — dw)* — 0 for N — o,

~ (d) a real parameter A.
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