MORE ON VARIANCE ESTIMATE

JAN DE LEEUW

Suppose,,, b,,, andc,, are three sequences of random vectors satisfying

a, —« P 0 Yaa Xab Xac
Vlb,=B|=N||0|.]| Zba Zob Zbe
Ch—vV 0 Yca Zcb Xcc

We want to estimate a functi@tyg), using an estimator of the forr(a, b, c),
with both f andg continuously differentiable.

For F-consistency we neeida, b, c) = g(b) for all a, b, ¢, and thus

Dif(a,b,c) =0,
D f(a,b, )= Dyg(b),
D3f(@ b, c)=0.
This implies
N(F @y, by €) — 9(B) S N (0, w),
with
w = DY(B) TppDg(B)
Now suppose we know. Then it suffices to require thdt(«, b, ¢c) = g(b)
forall bandc. Thus
D2 f(a, b, c) = Dg(b),
D3f(a,b,c)=0.
Date March 2, 2004.

2000Mathematics Subject Classificatio62H25.

Key words and phrasedMultivariate Analysis, Correspondence Analysis.
1



2 JAN DE LEEUW

This shows
YN(f (@, by C,) — 9(B)) = N (0, v),
with

v=2D1f(a, B, y)ZaaD1f (e, B,y) + DIB) ZppDY(B)+
2D1 f(a, B, ¥) ZabDY(B):
Clearly
v > min= DY(B) (Zpp — TbaZaa TaplDI(B),
with equality if and only if
Dif (e B.y) = 223 TapDI(B):
Moreover

Vmin = .

Examplel.l Estimate the second momeu around the origin, using the
first three sample moments;, m, andms around the origin. We find

W= Uy = M%’
and if we knowyu; we find

(g — mypp)?
Vmin://v4—M%_—3 122
Mo — Mg

The minimum is attained for any with

Mg — Mo
Dy f (M1, Mo, M3) = —3—2,
Mo — Hg

D f (e, o, g) = 1,

for instance

mgz — mimp
f(mg, my, mg) =mp — ————— (M1 — pa)

m, — my
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