數理統計(二) 作業2         Due: Oct. 7, 2014
1. Let 
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(a)  Find the MLE of 
[image: image6.wmf]q

.
(b)  Find the Fisher information and the Cramer-Rao lower bound (CRLB).
(c)  Is the MLE an efficient estimator of 
[image: image7.wmf]q

?  Why or why not?
(d)  Is the MLE an UMVUE?  Why or why not?
2. Let 
[image: image8.wmf]X

X

X

n

1

2

,

,

,

L

 be a RS from 
[image: image9.wmf])

 

,

2

(

q

b

a

=

=

Gamma

, 
[image: image10.wmf]¥

<

<

q

0

 with pdf

         
[image: image11.wmf]b

a

a

b

a

x

e

x

x

f

 

1

)

(

1

)

(

-

-

G

=

, 
[image: image12.wmf]¥

<

<

x

0

  
[image: image13.wmf]2

 

)

(

 

)

(

b

a

b

a

=

=

X

Var

X

E


(a) Find the MLE of 
[image: image14.wmf]q

.
(b) Find the Fisher information and the Cramer-Rao lower bound (CRLB).
(c) Is the MLE an efficient estimator of 
[image: image15.wmf]q

?  Why or why not?
(d) Is the MLE an UMVUE?  Why or why not?
3. Let 
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(a) Show that 
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 is the MLE of 
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.

(b) Find the Fisher information and the Cramer-Rao lower bound (CRLB).
(c) Is the MLE an efficient estimator of 
[image: image22.wmf]q

?  Why or why not?
(d) Is the MLE an UMVUE?  Why or why not?

4. Given the pdf 
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Show that the Rao-Cramer lower bound is 
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, where 
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 is the size of a random sample from this Cauchy distribution.
(Hint: let 
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 when you compute 
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