

















































































Example

Let X Xv ris of N p 8 where no are unknown
Let s Is lxi x ̅ a e of oe Find the value of
the constant c so that c s is a minimal MSS estimator
of

The o an estimator Y of is

MSE Y V Y b 0 where b o f Y
We are looking for c so that as 09 is minimal
It is Css 8 V Cse 1s o

C V 5 co 092 0V64 04 c 118 1
We know that 1 XI
So V1 2 v 1 4 5 v 1

V s 1
Hence 1 59 0 c 91 to c 1

To find the minimum we set the derivative with respect
to c equal to zero Ec i 204 c 1 0

2C c 1 Lv 1 0 C Yts
The 2nd derivative is 0 hence the statistic YI.sk
Is Ishi x ̅ is the minimal USE estimator of

Reminder
R B Theorem Let U U X a e of and T TCX sufficien

then W ÉSUIT use of and Vcw V U




















































































Generalization of R B
Let Xs Xu ns of f x 01 If U U X use ofglo
and T I sufficient statistic for then the statistic
8 81.1 4 T X ESU T is an a e of g o and V8 V

Theorem Lehmann Scheffel
With the same assumptions as the R B Theorem and
the assumption that T T X is also complete we have
that 8 x 41T I UIT is m.v.ae of g o

Let ct and 414 functions of the sufficient and complet
statistic T and Yo T 4 T a e of g o Then
14041 glt 14171 5401T 41413 0 OE

Flete40 t 41 t 0 t 40 t 41 t t

Progosition

If T TCX sufficient and completestatistic for and
4 T a e of g o then 4 T is m.v.u.ee of

From Theorem we get a function 4 T EIU T that
is an a e of g o and has minimal variance among the
estimators of g o Then
145T 4s T 0 and since T is complete 4 T 41 T
hence 41 T is m.v.ae of g o



Example

Let Xs Xu vs of N 0 1
a Find miv.ae of
b Prove that x ̅ is m.v.ae of 0

We aÑ_o king for a sufficient and complete statistic for
We have previously proven that T T I Exi is sufficient
and complete for 0 We have also proven that x ̅ EX
Hence Lx ̅ 5 E so from L S theorem
4 T E is m.v.ae of as it is an a e of and a

function of the sufficient and complete T

b T Ex is sufficient andcomplete for so we just have
to prove that x ̅ is an ue of g o because it is
a function of T

x ̅ E x ̅ E V x ̅ ESx3̅ E V X 09
1 02 09

Finally x ̅ is m.v.ae of 02

After.uaiely Xi N 0,1 x ̅ N o n
5 N 0,11 v x ̅ XI

ELv x ̅ 019 1 1 x ̅ 018 E
E x ̅ 02 20 x ̅ Lx9̅ 02 20 x ̅

x ̅ 0 20.0 x ̅ 13 02



Example
Let X Xu 8 s of 0,0
a Find m.v.ie of g01 0
b Find m.v.ae of Efx and V X

E sloaxel where I 0 x 1 Oaxco
We have proven that T Xcn max Xi 0 other
is a sufficient statistic for For completeness we need

Sg113 0 VOSO g t 0 t for all functions g T
F t PCT P Xa t P Xs Xu Et IFP Xist 741
but X 00,0 so FxCH E2x
Hence F t E É felt É teco of
Them g t 0 V00 Sight e 21 0 Vaso

Sigot f at 0 too fight 1 0 V00
É
g o eu

1 0 V00 g G
0 Vaso 941 0 teo

Finally T Xcu is complete

To find a m.v.ae of g 01 0 we just need to find
a function 4 T 14 T GO
144T 0 84 4 felt de on 844VE 2t on
84411 0

go 410 nov
1 v11 out veto

4 01 11.04
Hence the m.v.ae of is 4 T 0

b Since X 0 0,0 it is fX E and V X
We just proved that 4 T m.v.ae of on



For K 1 5 T LET so Yet YET
m.v.ae of ESX

For k e 1 781 02 118T Ee
so 43 T YET m.v.ae of V X


