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Var[ ,] = Var[] = E independent
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Remark : When we want to estimate the mean,

E[[] = population mean
,
i. .

e
.,
unbiased,

Var[Y1]
MSE [[)] =Var[=j] =

n
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Problem 15.2. Suppose that the two estimators ω̂1 and ω̂2 are unbiased. We know thatVar[ω̂1] = ε2
1

and Var[ω̂2] = ε2
2 .

Consider the estimator all the estimators that can be obtained as convex combinations of ω̂1 and
ω̂2, i.e., all the estimators of the form

ω̂ = ϑω̂1 + (1→ ϑ)ω̂2.

What can you say about the bias of estimators ω̂ of the form above? Assuming that ω̂1 and ω̂2 are
independent, for which weight ϑ is the variance minimal?
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: □ [O] - E[α' + (r-α)]Ʃα E [、n- α).0
Linearityof #

=> ② is unbiased
for all L
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"min

2a0? +R(1-2) (-1) .0 = 0

α (σ,
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) - 2
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2
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Defin . An estimator 8 of O is said to be linear if it's
of the form & = d% +&2 +... + InY

where Li
,
i= 1 .. n

,
are all constants.

e .g .

,
5 ;

counterexample : sample variance , .Y()

Defin .
An estimator 8 of O is said to be

uniformlyminimumvariance unbiased estimator (UMVUE)
if · O is unbiased
and
·

MSE(E) MSE(E') for all other unbiased estimators
of θ

Example . These are UMVUE :

·I form where (Y, . .

.,
Yn) is a random sample

from N (µ ,
σ)

· I for p where (Y1,. . .,
Yu) is a random sample

θ
from B(p).

品惑感 (Yi -s-

for of where (Y, ...,
Ym) is a random sample
from N/M ,

o w/
both parameters unknown



Problem 15.3. Let Y1, Y2, . . . , Yn be a random sample from a continuous distribution with proba-
bility density function

fY (y) =
ωyω→1

εω
1[0,ε](y)

with a known parameter ω > 0 and an unknown parameter ε > 0. We propose the estimator ε̂ =
max(Y1, . . . , Yn). Is this estimator unbiased? If not, how would you modify it to create an unbiased
estimator? What is themean-squared error of the unbiased estimator you obtained?
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=の 26 ∞
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0
gn

のdynの率
E[YCn' ]⼀がθ

Not unbiased

Let be the unbiased "modification" of 8.
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