Week 3
dpring 2000

Leciure 3. FBayes: eziimaiion minimaziiy and Admissibility {comnd.).

Admiszibility
Conditions on priors and admissibility: condiiions on the prior mes:ure

which gusramiees 1hat 1he corresponding generslzed Bayess procedure in admis-
aible.

Define
L= [rE)eE-ga
Let 5= fec B : |z = 1}

Azzumpiion
Growth Condition: )
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Ii can be shown thai _ll'&{ ‘Fg"g_-'gn‘.‘s < oo implies 1he flainess eondition

Theorem. Lsi & be 8 prier saiisfving two condilioms sbove. Then do ia
admisaible.

For ihe normal mean estimeiion preblem with sguared errer less,

Blyth's Method Let 4 be an esiimetor. Lei {&;} be a sequence of f-
nite prior messures such thsi: (i) r(G;, §) — r{Gj, ;) — 0 82 j — oo; (i)
inf; {G; (5;)} = 0. Then 4§ is an admisaible eatimator.

hint : Let & = (& +4)/2. HR(p, &)< R(P 4 for all # and with strict
inequality for seme 4, then R (8, 4" )« R(#, &) for all & For =ll j,

r(G, 4z ] = :-G,-,J-']Ef R{E,.R"]Gj.:dﬂj—f R#, & ; (df)
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81

where s = [ [R{§, §")— R{#, §)] G; (). Coniradiction!
- 5 1 -'!!
Example. Lei X ~ N[8,1). Let g (=] = = €5 [:—gjl, and g =
d; fdy where p i the Lebeague messure. It s essy 1o show
J

r(G, X)= a.,?, (G, de; ) = -.,’.1_-1—1



ihen

Proposition
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FProof :
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Proof of the theorem: Plesse read page 374 of Siein [1961)
Define g;, = ."-:fgr':l.'here
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where ihe second egqualiiy for each eguation follows: fom iniegretion by paria.
Hencs
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b — b | " g7 (z)dr [+ epply DCT, since g7 (x) < g° (z) finite.)
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dhew 4; — 0 by DCT:
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ghow B; — 0 by DCT agaein
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Admiszibility of dg = X for p=1 2
Let g(#)= 1, then

f g(8) = *TF : dr <= oo
sz 181" 08" (18]} rlog'r

Homework ]}ruhlem (you pick one part o workon). Let X; ~ Poisson (A;)
be independent, i = 1, 2, .. ,;u Denole X = (&,,..., X, )Jend A= {Ay,...,A,)

7

Under the loss LA &)= (8. — A, ] Ay show 1hei (i) for p= 1, X 1 an

l—l

admizaible estimaior of A wiing El}‘l]fl- melhm:'l; 2yfor p > 2, X & oot an
admissible eatimaier of A.
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