
Comparing estimators
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Example

Suppose . Some possible
estimates:

What properties might I want an estimator  to possess?
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NLE: E =

Xans -x)= more:8 =2X

E[X] =8Iterrs
to

(n +1) (n +2) I E[2x]
=2E[x] =2 =0

underestimate) var(2X)= 4Var(X) =IVar(Xi)
var(Xan) =N-

=Y =E
P(1X(n -0k() =P(X(n) =0

- 2) ⑦
-(*) - 0 (x= =2x5)

E28] =0 Var(E) is small

loentifiability 8
8 *Normal?



Bias, Variance and MSE
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Mean Squared error (MSE): Let be an estimator of0.
-

The MSEof8is Eg[(8-82]

E-Cl-8] =Eo(l-E] +Er8 -8)

= E(l8-ESY + Eg[(IS - 8"]-(E] -d]
-
Var() +(Eo[8]-E)2 O

e

Bis

Bics:Ee[] -O

MSE (8) =VarLE) +Bias(E)

One approach is to try and minimize MSE



X:is Uniform [0,0]

Bias (Xca) -E[x] - G =EY - 0 --E
var(X(n) =r

(n+1)2(n+2)

MSELX(m) = = En - u(n+1)"(n+2)

MSE (2x) - ⑧ I E =E > MSE(X(n)
↑

Bias

Try unbiasing Xcu) :8 =(*) Xun =>E[8] =0

VarIE) =()" Var(Xca)
- unz =MSE(X(n)



Example

Suppose . On homework, we considered

and we showed that , , and

.

Calculate the MSE of both  and . It may help that if
, then  and .
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#I[iLXi-a)] =o2

E(E: (Xi-x]
=(EE) o"

intuition:I minimizes Eilxiral



E(s) =02 Var(s) =Var(st
=>Bias(S) =0 -0 =0

zo =()" verst
MSECS] = -

n -1 = 2(n-1) -

EataBisat or-e
M

msE(82) =(=Y*2 - wo" tot
n

MSE(EY (MSECSY



MSE and consistency
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Best unbiased estimators
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Cramer-Rao lower bound
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