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A NOTE ON COMPARISON OF GENETIC EXPERIMENTS!

By C. STEPNIAK

Agricultural University of Lublin

Comparison of some normal experiments involving intraclass and inter-
class correlation is reduced to comparison of one-way random normal exper-
iments. In consequence, the main result in Shaked and Tong is generalized
and completed.

1. Introduction. Shaked and Tong (1992) consider a genetic experiment
involving intraclass and interclass correlation. After reparametrization, the
experiment can be presented as follows.

Let & = (k1,...,k;) be a vector of allocation of n = Yk; individuals in r
nonempty groups. Denote by &(n,r;ky,...,k,) the experiment corresponding
to the allocation and obtained by observing a normal random vector X with
expectation EX = udJ, and covariance matrix

1) CovX = oIy + pdiag(FeJ},, - IuJ},) + o]

where o}, is the column of £ 1’s while u € ®, 0 > 0, p > 0 and A > 0 are param-
eters. We note that by setting A = 0 in (1), one can reduce such an experiment
to the one-way random normal experiment N(udJy,, o[, + pdiag(Jy,J ,’el, oo dp,
J;,))) [cf. Stepniak (1982)]. A subexperiment of E(n,r; k4, ..., k) may also be in-
duced by a prior information that o = gg, p = pp and A = A¢. Let us denote such
an experiment by &, r; &y, . .., k./00, po, Mo). Consider also another experiment
&n*,r*; k3, ...k} /00, po, Ao) corresponding to an allocation k* = (k7,... k)
of n* = Yk} individuals in r* groups. Shaked and Tong (1992) have shown
that if n* = n, r* = r and k* majorizes k& (denoted by £* >~ k), then the exper-
iment &(n,r;kq,. ..,k /00, po, Ao) is at least as informative as the experiment
S(n*,r*;k’{, N ,k:* /Uo,po, /\0) [denoted by 8(n,r;k1, e ,kr/O'(),po, /\0) > E(n*,r*;
k;, o ,k:*/do, Lo, /\0)]

It appears that the condition £* = k is not necessary for the relation &(n, r; k4,
o k00, poy Ao) = E(n* kY, ... kY. /00, po, Ao) and, moreover, some more gen-
eral results in the subject can be proved in a simpler way.

2. The results. The following is a generalization of Shaked and Tong
[(1992), Theorem 3].
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THEOREM 1. The experiment &(n,r;k,...,k,/0q, po, \o) is at least as infor-

mative as the experiment &(n*,r*; k3, ... k}. /00, po, Ao) if and only if
r k. r* *
2 > L—
2 ;1+poki_;1+pok;

PrRoOOF. The smoothing theorem for linear normal experiments with known
covariance matrices [cf. Torgersen (1991), page 420; Stepniak (1987), Theo-
rem 1; or Stepniak, Wang and Wu (1984), Remark following Theorem 1] yields
that N(AB,V) > N(BB, W) if and only if N(AB,V + vAA’) > N(BG,W + yvBB')
for a given but arbitrary v > 0. By taking A = B = J,, and 3 = u, the compari-
son of experiments E(n,r;kyq, ..., k. /00, po, \o) and E(n*,r*; k3, ..., k. /00, po, Ao)
reduces to the same problem for the one-way random normal experiments
NCpdn,00lln + po diagly,Jy , . .., Jk,J; ) and N(udn-, 00lln- + po diag(y: ,’e.,

s dped o )1). Now, for the case n* = n and r* = r, Theorem 1 follows dlrectly by
Stepmak [(1982), Lemma 3.1]. On the other hand, observing the proof of the
lemma one can see that the assumptions n* =n and r* =r are redundant. O

A consequence of the theorem is as follows.

COROLLARY 1 [Shaked and Tong (1992), Theorem 3]. If k* = (k},... ,k})
majorizes k = (kq,...,k;), then the experiment E(n,r;kq,...,k./0q, po, Ao) is at
least as informative as the experiment E(n,r; k3, ...,k /00, po, Ao) for all og > 0,
po > 0and Ny > 0.

For proof we only need to use the fact that function f,(kq,...,k,) = —
Y- 1ki/(1 + pk;) is Schur-convex.

REMARK 1. Whenr > 3the condition 2* > & is not necessary for the relation
&n,ryky,. .., ke /00,p0, Xo) = E(n,rikY, ...k} /00,0, No), @s shown in Stepniak
(1989) by example with & = (2, 8,12) and £* = (1, 10, 11).

Now we return to the initial experiment E(n,r; k4, ..., k,) without any prior
information about o and p (but with possible information about )). The following
theorem is a direct consequence of Stepniak [(1982), Corollary 4.1].

THEOREM 2. The experiment &(n,r;ky,...,k,) is at least as informative as
the experiment E(n*,r*;k;,... k%) if and only if r* = r and k3, ...k} is a per-
mautation of kq, ...,k

Therefore only equivalent experiments are comparable in this case.

REMARK 2. Hauke and Markiewicz (1993) extend the result by Shaked and
Tong (1992) to experiments with more complex covariance matrices.
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