
 

Theorem

Let Xs Xu rs with PDFs f x QE ER
and T T I sufficient statistic for
Let g the PDF of T X and V V X or

any other statistic for which we suppose that it is
independent of T
Then V V X is an ancillary statistic meaning that
its distribution is independent of

Theorem Basu

Let Xs Xu rs with PDFs f x E EGGERS
and I I I sufficient for
Let g the PDF of TCI and suppose that
G gL 4 0003 is complete
Let V Y a statistic other than I
If the distribution of is independent of
then V x is independent of I I

Example

Let Z Gamma v 01 with fax For z 1.5 0 so

v 030 then T V2
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Example

Let Xy Xv v s of xp 0 with f x e é 0,0
Find sufficient and complete statistic

a
Faffttation

criterion fly fly Ii éFÉ
g TL UE for h x 1 g tc e 0.5037
hence TCI Exi is sufficient for

b We find the PDF of T
It is T Exin Gammalv 01 so flt Fy.tt ett ts

c Let g T a function of T Then
g t Sight f t 21 88941 tv e 0t2t

and g T1 0 Sight e de 0

The Laplace transform of a function f t is defined
as 118C 8 44 ést2t F s for 130

In our case it is 4 g t If
Beause the Laplace transform is unique we have
g t

0 V40 get 0 tso

Hence T Ex is complete



Example
Let X Xu v s of N µ 1 Find sufficient and
complete statistic for µ

We tTwn previously that TCI Eai is sufficient
for H
T Exin N um v1 so felt eexq E

c Let g T a function of T Then
E g 113 0 HUER
T.ESogGlexpE E t up 32t 0VyeB

f g t ee eth.etk2t 0VneR
Light e v

e 24 0 neR
So the Laplace transform of glt EE is zero teR
Hence since the transform is unique we have
gltletter o teR g t 0 KLER and T is

complete

Example

Let Xs Xu ris of N 0,8 Find sufficientand complete
statistic for
Solutions

a From the factorization criterion we derive that TIE
is sufficient for o



b It is Xin NCO ad N 0,1
X1

and Y 15 EEX9soT8 Y and we are looking for its PDF
F t P T t P syst P Y Fy 400
ft t Fy 8 out.ru E 1.5k
centre t 1.5 0

c Let g T function of T g T 0 Vso
fight 8 1.5 821 0 V80

So since the Laplace transform is unique it is
g t tk

d o t so g t 0 tsO
and hence T is complete

Proposition

If X belongs to the EFD exoon familyof distributions
with 1 parameter Q and Xs Yu v s of the same
distribution as X specifically
f x G exp y

o T x 81013.41 1
then the statistic Y Esthi is sufficient and complete
for


