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There are 120 points on this 120-minute exam. The number of possible points for each 
question is shown in parentheses preceding the question. Please answer all questions on 
the exam sheet. If you need additional space use the back of the exam sheet. Feel free to 
use your notes and any textbooks that you may find useful. 
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(20) (1) X and Y have joint density function fX,Y(x,y) = 
1

( )
8

x y+  for 0 � x � 2 and  

0 � y �2, and fX,Y(x,y) = 0 elsewhere. 

 
(7) (a) What is the density of X? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(5) (b) Let Z = 3 + X2. What is the probability density of Z?  
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(8) (c) Suppose X = 1. What is your best guess of the value of  Y? (Explain what “best 
guess” means and provide a numerical answer.) 
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(30) 2. Let Yi, i = 1, … , n denote an i.i.d. sample of Bernoulli random variables with   
Pr(Yi = 1) = p.  I am interested in a parameter θ  that is given by θ  = ep. 
 
(7) (a) Construct the likelihood function for θ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(7) (c) Show that ˆ Y

MLE eθ = , where Y  is the sample mean of the Yi’s. 
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(8) (d) Show that ˆ
MLEθ  is consistent 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(8) (e) Show that ˆ( ) (0, )
d

MLEn N Vθ θ− → , and derive an expression for V.  
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(10) (3)  Yi, i = 1, … , 100  are i.i.d. Poisson  random variables with mean m.  I am 
interested in the competing hypotheses  Ho:  m = 4 versus Ha: m > 4.   I decide to reject 
the null hypothesis if Y > 4.2.   Use an appropriate large-sample approximation to 
compute the size of my test.  (Hint, recall that the variance is equal to the mean for a 
Poisson random variable.) 
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