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An estimator for 0 is unbiased if
E O

we saw that the sample mean IT is

an unbiased estimator

Houener I is not the only unbruised
estimator of the mean

Forexample the following are unbrusedestimated

for u
the medium of a random sample

the 10 trimmed mean

Iwao the average not including
the top10 andbottom 10 of
the data

How do we decide what estimator to use

Smee an estimator is a RV the variance



is a measure of how spread out the sampling
dosimbution of OAF is qubrased
Therefore if and 072 are two estimators

for 0 and U DEV d then pointestimates

of 0 by will on average be more labels
to

be close to 0 than pontestmrats for aura

This suggests a common meatheadfor choosing
our estimator unhinge the variance a

Befni Let 0 be a parameter Of all estimatorsfor
0 the unbiased estimator OF

women mourned

var race is called the Minimum variance unbiased

estimator MOUE

E xanple If X is a RV with mean u advarrace

02 and X Xu is a random sampleofX

then X and I are both unbiased estimators

for u but V 4 or ad VCI E

There are general techniques for deterring MUUE's
for parameters but these are beyond the scope of
the course



e

onemportatfactisuppose
that X Xn as a random sample

from a normal distribution with mean had

variance on Then IT is the MUMME for u

Another way we can choose good estimators
oB by mohingingerroe
Eryor is a measurement of how precise an estimators

Guen an estimator the standard error

is MUCH
of

One issue with this B that the standard error

may contain unknown parameters

if these parameters can be estimated we can

substitute them on to get the estimatedstandard
terror denoted by Sio SE E or FE



E Suppose that we are sampling Nfa or X

with a couple size N The sample wants is
an unbiased estimator of u and IT is again
normal worth mean u and u unrece 07h Therefore

the standard error of IT is

of TE IT

Now if r is also an unknown parameter we
can

substitute an estimator for or to get the1a

estimated standard Error of Oz

E if s Bongoestfghor

mm
BiasedEstimators
sometimes we have no choice but to a biased

estimator forex often use 5 as an estimator for o

when using brased estimators
it is oftenuseful

to consider the weave squad errror LMSE

If is an estimator for Q then wedefine

MSE FILE 05

second moment of E O



Note that we can write

MSE E ELLE EE D t O ELEN
V t f LEE 003T
V E t ELOI OT

bi as

Notre that this generalizes the square of the
standard error on the case of untrained estimators
Smee if Effi 0 0 then

MSE V off

The MSE gnies a good way of comparing two estuary

If 0 rsa parameter and and de are estimators

then the relativeefficiency of n
to is

defined to be
msE O

M SE C e

If the rel efficiency is 1 me say that

Ba more efficient estimator of 0 than

Ott m the sense that it has smaller MSE



An estimator for 0 such that

msE

MSE
1

for aye estimator f is called optimal

but such estimators rarely exist


