
 

Example

Let Xs Xu 8 s of 0 01,02 01,0 unknown Find
a sufficient statistic for E 01,0s

21
0

5701 0 02 0s x Ge
where Ilogaxate 1 ax 02

0 otherwise
The joint PDF is f 01,02 117 x 01,02

11 oI osaxia e 0 015 1,1101 x e

We demand 11 01 xis 02 1 Xie 01 Ge i s
Q Xa xp Xc 02 01 Xcs Ka you 02

Hence f x E Oe s5I 0 axes a 1 o xu 0s

g ICD E 4 I

where TCI Xa Xa g I x G P it he
so T x is sufficient for E

Completeness

Definition General
5 1

Let X random variable with PDF f x E

and let g B B such that g X is a randomvariable
We suppose that g x ̅ exists OE and define the
family of distributions F f x GE



The v.v or thefamily F is called complete if

g we have g X
0 oe g x 0 for

every except for a set N forwhich P xe̅N 0 OE

Note

For our purposes when we have a v s Ye Xv with
PDF x and a complete statistic T T X with
PDF hilt and F 944 01 GEO family of
distributions then

g 113 0 GE g 1 0 t

Example

Let X Xu v s of Poisson b Find a sufficient and
complete statistic for

t.WSttIT from factorization criterion that T TCI EX
sufficient for 6 We also know that T Poisson vb
Let g T function of T then g T 1 1443 0 V0

EsgT1 Egctle d.CI 0

e g o g a v g t 3 0 V70
We have a series that converges to 0 SO so

all the coefficients must be 0 Hence
g o 0 g 1 v6 0 g 1 0

So g t 0 t 0,1 and hence Icomplete



Example

Let Xs Xu rs of Bernoulli p Find sufficient and complete
statistic

we sTa that T T I Ex sufficient for 9
Also because Xs Xu independent we know T Biulu e
Let g T function of T Then

g T Eng t h t g EEg t Hpt 1 put
on 2 91 9,270

1 g Eight 4 at
so g T 0 V2 Eight 4124 0 V2
So we have a polynomial equal to 0 4270 and hence

g t 4 0 1 0 v g t 0 t 0 v

Finally T is sufficient and complete for p

Example

Examine whether the family F f x 0 G is
complete or not in the following cases

a f x 0 Eaf a x aeB Gela a mola 0

b f x G I 0 x 6 GER Get 0,01 ms 10,8

A f x f E 11 0 x 0 0 10 to no 040,0

a eYg X function of X with PDF in F Wewant
g x 0 0 g x 0 x

It is g x Sig x Eaidx 0 Vosa It
1



g o 0 Vosa 9 01 0 a a

g x 0 xE a

So F is complete

b Same as at
c We will show that F is not complete Suppose g x
Then g X S X 2x E 0

and it is not true that g x 0 x so F is incomple


