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A NOTE ON ROBUST ESTIMATION IN ANALYSIS OF VARIANCE

By Emin SpigrvoLL
Unaversity of Oslo
1. Introduction. Consider the c¢-sample model, in which the observations are
(L.1) Xia = £i + Usa, a=1,2 - ,n;; =12 ---,¢

where the variables U, are independently distributed with cumulative distribu-
tion function F. Let

(1.2) Yij = med (X — Xj)

be the median of the nm; differences X — Xjp(a =1, 2, .-, n;,
B=1,2, ---,n;). It has been shown by Hodges and Lehmann [2] that the esti-
mate Y of £ — £; has more robust efficiency than the standard estimate
Tij = X, — Xj. , where X;. = ZXia/m.

The estimates Y ;; do not satisfy the linear relations satisfied by the differences
they estimate. To remedy this, the raw estimates Y;; were by Lehmann [3] re-
placed by adjusted estimates Z; of the form £; — £; . This was done by minimizing
the sum of squares

(1.3) D (Yij — (8 — £))°
giving (see [3])
(14) Zi=Y,. —Y;

where Yi. = (1/c¢) 2. Y. and where Y; is defined to be zero for all 3.

The purpose of this note is to argue that in the sum of squares (1.3) there
should be used weights according to the number of observations on which the
different Y,; are based.

For purpose of reference we state a theorem of Lehmann. Let the sample sizes
n: tend to infinity in such a way that n; — pN(N = X n:),0 < p; < 1. Then
we have the following theorem (Theorem 2 of [3]).

THEOREM 1. Let the density f of F satisfy the regularity conditions of Lemma 3(a.)
of [1].

(1) The joint distribution of (Vi, Vs, -+, Vo) where

Vi=NNYi — (& — &))

1s asymptotically normal with zero mean and covariance matriz
Var (Vi) = (&) (1/pi + 1/p)/ ([ f*(=) dz)”
Cov (Vi, V) = (dep.)/(J f(2) dz)”.

Received 26 September 1967.
1486

R
‘ J§$
Institute of Mathematical Statistics is collaborating with JSTOR to digitize, preserve, and extend access to [Pz

gk

The Annals of Mathematical Statistics. IIKORS ®

WWw.jstor.org



