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Estimators.

Defin . The bias of an estimator 8 of the parameter O
is defined as :

bias() : = 18-0
Il

Notationfrom book : Ep) . ) , #%C . ) , ET .... Of
"

We say that an estimator is
unbiased for the parameter o of

#[] =0() bias() =o

for all possible values of 0.

Example . Consider a random sample Y ,2, ..., Yn from N(M , 0)
wI both MERR and 030 unknown

↑ = 5 :=
Y+Y + .... + Ym

M
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El = M ,: .2,u= is unbiased for M.

Example . Let Y, ...,Yu be a random sample from N(Mo ,o
w/Moknown and 878 unknown

We propose this estimator for the variance of :

Then
,SM] =2 202 - 02

=> S is unbiased for or



Example . Let Y,Yz,...., In be a random sample from N(M ,
o

with both u and o unknown.

Goal : Find a "good" estimator for24
Propose :

(51=1 -
Q : Is S' unbiased for oz ?

# [(Si2] =1 EICY:-52]
#[Y2 -245 +=2]

=EE)-2EF+ELI)
- In . Ely) 2E] +nE]
= Ely? ] - 2 .El=S2] + E[E(2]

=] - ET(527

VarE?] + (E[Y])2 "Var[5] + (ELY])2

ga+,2 on p
E[(s(2] = 02 m-(2) - 1 - 2)02 = n1

=is(1s"2) =Elis-or] =-
↳ [(gij.=

So
,
the UNBIASED estimator for or is :
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