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ConvexlossFunctions
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If L Qd is convex in d then

it penalizes us for adding extra
noise to an estimate
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RaoBlackwellthem
For estimation with convex loss there

is a very clear reason to adhere to
the sufficiency principle

theorem Rao Blackwell
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BiasVarianceDecomposition
The bias of JCX is Eo cx g O

We say TX is unbiased if
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Bias Variance Decomposition makes

explicit the CMSE price we pay for noise
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Bias s Vards

Next topic is unbiasedestimation
what if we require bias 0 and
do as well as we can on variance



An unbiased estimator doesn't always exist

Defy we say glo is Uestimabley
if Foix with EoJ gCO to

Def 8CX is uniform minimum variance

unbiased UMI if for any unbiased 8

Varo orca e Varo Tca toe

theorem 4 Suppose TX is complete
sufficient for P Po O c Then for

any U estimable glo there is a

unique up to UMVU estimator
of the form JCTCx
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If ECT unbiased ther
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JCT JCT completeness
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R B'ize why
JCT

R Bizing improves the estimator and a

R Bizations are by completeness

Note same proof works for anyTorvex loss JCTCH has uniformly minimu
risk for convex L



Findingtheumvue
2 methods for finding UMVUE

1 Find
any unbiased estimator based ont

2 Find any unbiased estimator at all
then R B'ize it
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T is UMVU

Alternate 2X is unbiased
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Actually T is inadmissible tool
Keener shows 7 T has best MSE
for any estimator c T

Raisesqueslion why do we require 0 bias


