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Completeness

Def TX is complete for D Po oeQ

if Eof Tax 0 to

flt O to

Name comes from a prior notion that

PTI Pot Oe is complete basis

wit inner product Lf Pot Sf e digit
see HW 3

Ey Cont'd Laplace location family has

minimal suff stat S Xen Complete

No Let MCs median X

Ies I Exi

Eat E M 0 by symmetry
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SIX still has a lot of extra fluff
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Can show TCX Xan min suff Complete

Find density of Tx

Pott et Enl E n l
fact If Tet

ntf 1ft EO
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Def Assume D Re ze I has densities

fall er't Ah
ha

If TX satisfies no linear constraint B

and I contains an open set we say

P is fullrant

If P is not full rank we say it is curved

Note If tix satisfies linear constraint then

might still be full rank for a lower dim

sufficient statistic

theorem If P is full rank then

T X is complete sufficient

Proof in Lehmann Romano Thm 4.3.1

oÉÉProofidea wlog Thx x pix er
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Write fix ft x f x for ft f 20

Both MGFs

sieges Setty
Uniqueness of MGR ft f
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theorem If TX complete sufficient

for P ther TX is minimal

Game plan for completeness proofs show two things are

a s equal by showing they have expectation

Proof Assume S X is minimal suff

Let six ELISE sax

Claim F Sixt TIX

We have S x f tax S minimal suff

Let
g t t FCF t

IEolgCTa LEOTA ELF SAD

IOTA ELITIST
O

g x Is O completeness
D



two reasons É É as.at completeness
1 Uniqueness of unbiased estimators using

T

If I s Ct LEO Salt glo Hot

Then Eoff 01 0 5 Sa
We will explore this further next time

2 Basu's theorem neat way to show independente

Def VIX is ancillary for D Po O

if its distribution does not depend
on O V carries no info about O

Conditionality Principlee

If Vex is ancillary then all inferenie

should be conditional on VIX

will return to this in testing CI unit



Basisthearen

Theory Basu

If TX is complete sufficient and

X is ancillary for P then

X I Tex for all Oe

Tiant
que A Te B Molve A Pote B all A B O

Let g
TX PAY IT

Pa Itv e A
V ancillary
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act pa to
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Ancillary are all

properties wit a family P

Independence is a property of a distribution

If you can't verify the thm's hypotheses

for one family try a different family

Ex Xi X dN n o MEIR o o

Elemean I I E Xi
Samplevatiane s I E Xi X

Want to show I 1 S

But neither stat is ancillary or sufficient

in the full family
with M or unknown

To apply Basu use family with o known

P Nlm oD MEIR



In P X is complete sufficient

and S is ancillary since

5 z z for Zi Xi Midnio
not statistics
but doesn't matter

Therefore I 15

Conclusion has nothing to do with known

or unknown parameters


