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Statistical Inference II 

 

Mid-term exam: 2013/4/16 (Tue) 
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NOTE1: Please write down the derivation of your answer very clearly for all 

questions. The score will be reduced when you only write answer. Also, the score 

will be reduced if the derivation is not clear. The score will be added even when 

your answer is incorrect but the derivation is correct. 
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1. Let )(~,..., 2,1 xfXX
iid

n 
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is a left-truncated normal distribution, truncated at unknown value R .  

1) Find the MLE under 0:0 H . 

2) Find the MLE )ˆ,ˆ(ˆ 2  . 

3) Find the likelihood ratio )(X  for 0:    vs.0: 00   HH . 

4) Find the form of the likelihood ratio test using some cut off value c. 
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2. Let )4,2,7,6,5(),...,( 51 XX  be a realization from iid discrete uniform 

distribution on },...,2,1{   where 2  is an integer. 

(a) Write down the likelihood function and then find the MLE ̂ . 

(b) Find the likelihood ratio (LR) test for 00 :  H  vs. 01 :  H  and show 

that the size is zero (i.e., ) Reject   (sup 0

0

HP


=0). 

(c) Find the LR test for 00 :  H  vs. 01 :  H  with Type I error  .  

(d) Test 8:0 H  vs. 8:1 H  with  =1/32. 

(e) In this example, neither the Wald test nor Score test for 00 :  H  is 

applicable. Give a reason. 
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3. Let },,1{),,( 21 njXX jj   be a realization from iid bivariate normal 

distribution 
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be the estimator of the correlation coefficient. Consider testing 

0:        vs.0:
2211

12
1

2211

12
0 








HH . 

1) Find the MLEs under 10 HH   and under 0H , respectively (only answer). 

2) Find the maximized likelihoods under 10 HH   and 0H , respectively. 

3) Write the likelihood ratio statistic in terms of W . 

4) According to the LR test, we reject 0H  when cW || . Find the critical value 

based on the asymptotic approximation. 
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Answers: This is a simplified answer. In the exam, you need to write more 

detailed calculations. 

Answer 1 

1) 0ˆ
0  , 




n

i
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n 1

22

0

1
̂ . 

∵) Under 0:0 H , 
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Solving 0
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


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∵)  Let 












n

i

iX
n

1

2

2

22 )(
2

1
log

2

2
log

2

1
),( 


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ˆ
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 XccX



  for some c_1. 

 

Answer 2 

a) )()( )5(

5    XI , hence 7ˆ
)5(  X . 

b) Since 
5

)5(....3,2 )(max


  X   and )()(max 0)5(

5

)5(....3,2 0
 



 XIX , 

)(
)(max

)(max
0)5(

....3,2

....3,2 0 












XILR




. We reject 00 :  H  when 0)5( X , 

which has the size 00)5( 0)(  XP . 
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c) cXIXLR 


)()/(
)(max

)(
0)5(

5

0)5(

....3,2

0 




 


 iff 0)5()5( or    ~  XcX . 

Solving 5

0)5(0)5()5( )/~()~()or    ~(
00

  ccXPXcXP  , 5/1

0
~ c . 

We reject 00 :  H  when 0)5(

5/1

0)5( or      XX . 

d) 7)5( X > 8*(1/32)^(1/5)=4. Accept the null hypothesis. 

e) The likelihood function is not differentiable. Hence, the score function and 

Fisher information matrix are not obtained. 
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1) 
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we have 
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
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4) }/)1(exp{1 2

1 nc df    . 

 

 


