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Statistical inference I, 2012 Fall, Homework#3 

 

1. ),(~,.., 2

1 NXX
iid

n , ),( 2  . Let 2   and 2XTn   be an estimator 

of  . Find 2)()(   nT TEmse
n

 and compare it with the asymptotic MSE. 

 

 

2. )1,(~),..,( 1 NXXX
iid

n , where  ],[ dc  and let 

)()()()(1 dXdIdXcIXcXcIXT   be an estimator of  .  

a) Calculate ))(()( 11
xXTPxFT   using the standard normal c.d.f. )(x . 

b) If c >0, show that 



0

1 )](1[)]([
1

dxxFXTE T . 

c) Obtain )]([ 1 XTE  in terms of an integration of )(x . 

 

 

3. )1,(~),..,( 1 NXXX
iid

n , where R . Let )()( 1   ccXP , where 

  is the c.d.f. of )1,0(N  and c  is a fixed constant. Let )(1 cFT nn  , where nF  

is the empirical c.d.f., and )(2 XcT n  . 

a) Find the asymptotic MSE’s of nT1  ad nT2 . 

b) Which estimator is asymptotically more efficient? 

 

 

3.  Exercise 122(2
nd

 ed., J. Shao, p.159): 

),1(~,.., 11 pnBinXX
iid

 . Let a and b be positive constants. Find the asymptotic 

relative efficiency of )/()( nbaXna   w.r.t. X . 
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This is a simplified answer. In the exam, you need to write more detailed 

calculations. 

Answer 1 

Note that 2

12

2

~
)(




df

Xn





. This leads to 

nXE /}){( 22    and 242 /2}){( nXVar   . Hence, 

242224 /3})({}){()( nXEXVarXE   . 

Therefore, 
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
 

i)If 0 , By delta method, )4,0()( 2222  NXn d .  

namse
nT /4)( 22  . 

ii) If 0 , )1,0(/ NXn  , and 2

1

22 /  dfXn  . Hence, 

3])[(/][ 22

1

442  dfEXEn  , and 244 /3][)( nXEamse
nT   . 

Answer. 

 nnmse
nT /4/3)( 2224    

 
)0(

)0(            

/3

/4
)(

24

22



















n

n
amse

nT   

 

Answer 2 

a) 

)(

)(

)(

         

0

)}({

1

)(
1

cx

dxc

dx

xnxFT















  . 

b)  

)].([)()(

)())(()](1[
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c)   








)(

)(0
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1

)()](1[)]([
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
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dn

cn

d

c

T dtt
n

ddxxnddxxFXTE . 
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Answer 3 

Since ))1(,0()( 1   NTn dn , 

namse
nT /)1()(

1
  . 

By )1,0()( NXn d  and the delta method for )()( xcxg  , 

))(,0()( 2

2   cNTn dn .  

Hence, the asymptotic relative efficiency of nT1  w.r.t. nT2  is 

 

ncamse
nT /)()( 2

2
  . 

1
)}(1){(

)(
)(

2

, 21







xcc

c
e

nn TT



 . (see Figure) 

Hence, nT2  is asymptotically more efficient than nT1 . 
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func=function(u){ 

dnorm(u)^2/pnorm(u)/(1-pnorm(u)) 

} 

curve(func,-2,2,xlab="c-mu",ylab="e_T1,T2") 
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Answer 4 

By CLT, ))1(,0()( ppNYpXn d  . 

Let )/()()( nbaXnaXT  . Then,  
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d
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npppamsepamse
XT /)1()()(  . 

Hence, ARE is 1.□ 

 

 


