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1. Let 
1, , nX X  be i.i.d. random samples from a two-parameter exponential distribution with 

1 ( )
exp ,  

( )

0,  otherwise                   

x
x

f x
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(1) Write down the likelihood function of ( , )   given the samples 
1, , nx x .  (5%) 

(2) For a fixed  , please draw a graph for the likelihood function of  . Then find the maximum 

likelihood estimator (MLE) of  .  (10%) 

(3) If both two parameters are unknown, please find the MLE of ( , )  .  (10%) 

2. Let 1, , nX X  be i.i.d. random samples from a normal distribution 2( , )N   , where   and 2  

are unknown. Please find an unbiased estimator of  

(1)      (5%) 

(2) 2    (10%) 

(3)      (10%) 

 

3. Let 1, , nX X  be i.i.d. random samples from a uniform (0, )  with 0  .  

  (1) Please show that the maximum order statistic ( ) 1max{ ,..., }n nX X X  is sufficient for  .  (6%) 

  (2) Please find the probability density function of 
( )nX

T


 .  (7%) 

  (3) Based on the result of (2), please construct a 100(1  )% confidence interval for  .  (7%) 

 

 

4. Given the following definitions:  

  (1) Type I error and Type II error  (4%) 

  (2) Significant level of a test  (4%) 

  (3) Power function of a test  (4%) 

 
5. Let 1 2 3, ,X X X  be i.i.d. random samples from a uniform ( ,12)  and let (1) 1 2 3min{ , , }X X X X  be  

the smallest order statistic. Consider testing 0 1: 0 versus : 0H H   , and 0H  is rejected if  

(1) 4.X   

(1) Please find the size of the test.  (6%) 

  (2) Please find the power function of the test.  (6%) 

  (3) What is the probability of type II error when 3  .  (6%) 

 


