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1. Suppose X and Y have the joint p.d.f. (30%) 

   

(a) Find c. 
(b) Compute )1 . 
(c) Compute )1| . 
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2. Let X and Y be independent random variables taking values in }3 ,2 ,1{=S . Let YXZ += and 

suppose 
9
1)6()2( ==== ZPZP , 

9
2)5()3( ==== ZPZP  and 

9
3)4 == . Prove that (ZP

3
1)()( ==== kYPkXP  for 3 ,2 ,1= . (20%) k

 

3. Consider the following regression model 

1 ,1 2 ,2 ,i i i k i kY a b X b X b X iσε= + + + + +L , 

where σ  is a positive constant, , are responses, , , 1,2, ,iY i n= L ,i jX 1, ,i n= L ,  are 

covariates and 

1, ,j k= L

iε , 1 , are i.i.d. random variables with standard normal distribution. Do the 
maximum likelihood estim nd least square estimators of , ,a b b bL  have the same form? 
Why? (15%) 

Does music really help increasing the effici

,2, ,i n= L

ators a 1 2, , k

 

4. ency of doing homework for elementary schoolboys? 
elow is a data recording the time spent in homework for ten schoolboys exposed to classical music 

 
B
and other ten schoolboys not exposed to classical music. Please conduct a hypothesis testing using

0.05α = , to test if listening to classical music did help reducing the time (in minutes) doing 
homework. (Provided that the two groups have the same variance) (20%) 

                                   
 Time spent 

    

_______________________ 
    Boys with music     20  19  15  25  30  14  16  17  15  17  
                      __________________

    Boys without music  22  21  18  28  33  13  15   28  32  15 
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5. We would like to compare the effectiveness of two teaching methods. A number of schoolboys are to 

be divided into two groups: group 1 and group 2. Suppose that we recruit the schoolboys in some area 
with the same variance 2σ =  of scores (scaled from 1 to 10), and randomly allocate the same 
number n  of schoolboys into each group. For a confidence level of 95%, how large the number n  
of schoolboys in each group is necessary? (15%)              

  

 


