

















































































M V V E Minimum Variance Unbiased Estimator

Reminder Let Xs Xu v s with PDFs f x and
we want to estimate or g o An estimator 8 8 X
is called unbiased estimator of or g o if 58 0
or 83 9 01

Among all unbiased estimators we seek for the
one with the minimum variance

Definition
An estimator 8 8 x is called m.v.u.ee of or g o
o V Ss for all unbiased estimators se of 0 or glt

Reminder MSE 8 0 8 b É

Unbias Sufficiency Relation
Let T1 T1 X and Te Te X unbiased estimators of 0
such that LTs fT2 Let T T X sufficient
statistic for We suppose that T1 T for some
function f If sufficiency has any value then
we expect V Ts V Te

Lemma

Let U U X and Y Y X suchthat 03 0 and o VUko




















































































Let U Y y W y W then W and V W VC

c
Suppostffhat

U Y are continuous random variables glum is

their joint PDF and h u ly the J PDF of UlY y
We have FLU Y y f uhluly du so

W 8 wly galy by 5 10 Y y go.lydy
SIsuhCuly2u3gacJy ffu911 gyCyl2y
Suffgluyldy32 Sugelu 2u Lu

So ESU fW
We have V U U 4T O w w

flu w fw 0 2 U w W 0

and it is o w W 01 88 a w w o glu y duty
Sf a w w 014 aly duty f w o glyl Sca w hlulyduty

but flu w y h aly 2 Sahluly du Julyblulydu
10 Y y W y Shluly du 501k Why 0

So VCU U W W 0

and f w o WI since W 0

Finally V U o w v w V W since 510wt

Alternatively VCU V 50143 VCU14 V W ENGY

Note W W y 10 Y y is a statistic because
U is unbiased



Rao Blackwell Theorem

Let Xs Xu v s withPDE f x discrete or continuous

Let Y Y X sufficient statistic for and 0 0 I
unbiased estimator of Then the statistic W W Y EU Y
is an unbiased estimator of so w 0 and VCW EVEY

quotiform
above

Example

Let Xs Xv ns of Bernoulli G with PDF f x f

0 1 0 9,1 E 0,1
We know that Xi and that T TCI Exi is sufficient
for According to the R B theorem the v.v WeELX It
is an unbiasedestimator of and VCW EV G

For 1 t v 1 1 7 1 AP Xs Xs Ft
O P X 0 T t 1 P Xs 1 T t P Xs 1 Tet

P Xs sExist s PLT el

PK PCE.xi typceixi.es t i E
For 1 0 141 To IEPXs 7 0 0
Hence ESX 7 4 Exi v x ̅ te 0 v

Obviously ELW Efx ̅ and V w V 3 0ᵗʰ 2011 0
VLX



The statistic Ta XuiÉ i is also sufficient for
Exalts to DCXs x.IT e T.EEi i
P Xs xsl P xv xu1PFETxi ty x1 GEY 041111 0104 1
P Xv xu P Fixity 41101 1 Gu te e

1 so We Exalts a e of

an w Exiles E e v s 1 0

111s VCW


