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1 Completeness
2 Ancillarity
3 Basu's Theorem



Completeness

Def TG is complete for 7 Po oeQ

if Egf Tca O FO

FCT 0 to
no nontrivial unbiased estimates of 0

Name comes from a prior notion of

PT pot Oe being complete

see Hw Prob

For now think minimal

EI cont'd Laplace location family has

minimal suff stat S Xen Complete

No Let Mls median X

XTs I Exi

Eof Eg M 0 by symmetry

Eo Ics Mca O to

SIX still has a lot of fluff



EI X Xn
d

U O O OECo a

Can show TCX Xan min suff Complete

Find density of Tx

Pott et Enl E n l
fact If Tet

ntf 1ft EO

Suppose O Eo f T FO O

In fff e t dt to O

JffCt t dt O VO O

fG th O a e t O



Defy Let D Po O c I be an

exponential family with densities wit n

fo x e
TG Blog

Hx
Assume vlog ArelR PERS with PITCH a

If so replace Tx with a linearly

independent basis

If I zC Syco Oe
contains an open set we say
P is fullranly

Otherwise we say P is d

theorem If P is full rank then

TCX is complete sufficient

Proof in Lehmann Romano Thm 4 3 I
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theorem If TCx complete sufficient

for P then TCX is minimal

Game plan for completeness proofs show two things are

a s equal by showing they have expectation

Proot Assume SCX is minimal suff
Then SCX f Taa since T suff
Note m sad Eo Tex Iscx
does not depend on O

Let g t t m f t

Eo gCTCxD EoTCx Elm sus

EoTCx ELECT IT
O

g 1 x 0 completeness

Tx m SCH



Ancillarity
Det VH is ancillary for F Ipo Oe

if its distribution does not defend
on 0 V carries no info about 0

theorem Basu

If TCX is complete sufficient and

X is ancillary for P then

x I TCx for all Oe

Proof want to show V A B VO

IPO UEA Te B Ipo VEA POCTEB

equiv Ipo Ve Al TE B Poe UEA if PocteB 0

Let qaCTCxD P UEA T suff
no 0

pA IP VEA Canc
no O

Eolqact en Pa Pa O to

qact Pa to



Remajk keep in mind while trying to use Basu

Ancillarity Completeness Sufficiency are all

properties of a statistic

writafamilyP Independence is

a property wrt a particular distribution Po

If T V don't have the desired
properties relative to 3 they might
have them relative to subfamilies

EI X Xn dN n od ne IR
o 0

Let Ono Nlm E MEIR

I In E Xi is complete suff for Q

5 E Xi IT is ancillary
Let Zi Xi n NCO E III sties

Xi I Zi E SEE Eti IT



Therefore I 15 for all MEIR o 0

Note 5 is not ancillary in the full
family D IN moi MEIR i o
so we couldn't have applied Basu
without breaking P up into UQo030


