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Problem 1 (20 points)  
 
Suppose fX,Y(x,y) = ¼  for 1 < x < 3 and 1 < y < 3, and fX,Y(x,y) = 0 elsewhere. 
 
(a) (7 points) Derive the marginal densities of X and Y. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) (4 points) Find E(Y | X = 2.3) 
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(c) (4 points) Find P[ (X < 2.5) ∪  (Y < 1.5) ] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(d) (5 points) Let W = X + Y.  Derive the moment generating function of W. 
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Problem 2 (20 points)  

Xi are i.i.d. N(0, σ2).  Let s2 = 2

1

1 n

i
i

X
n =
∑ .  I am interested in the competing hypotheses  

Ho: σ2 = 1 versus Ha: σ2 > 1.  Suppose n = 15 and I decide to reject the null hypothesis if 
s2 > 5/3. 
 
(a) (5 points) What is the size of the test? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) (5 points) Suppose that the true value of σ2 is 1.5.  What is the power of the test?  (If 
you can’t provide a numerical answer, just tell me how I can calculate the power.) 
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 (c) (10 points) Is this the most powerful test?  (Should I use another test instead?)  
Explain. 
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Problem 3 (10 points) 

Suppose X is distributed with CDF F(x) and density f(x). Show that E(X) = 
1

1

0

( )F t dt−∫  . 
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Problem 4 (5 points) 
 

 Consider the stationary AR(1) model yt = α + φyt–1 + εt .  Show that the mean of yt = 
α/(1–φ). 

 

 

 

 

 

 

 

 

 

 



 7 

Problem 5 (5 points)   
 

 Consider the AR(2) model (1–φ1L–φ2L2) yt = εt.   Show that the roots of the AR 
polynomial are the reciprocals on the eigenvalues of the companion matrix. 
 




















