
 1 

METU  

Department of Economics 

2025-2026 

ECON 205 

 

Problem Set 6 Answers 

 

1) A large lot of manufactured items contains 10% with exactly one defect, 5% with more 
than one defect, and the remainder with no defects. Ten items are randomly selected from 
this lot for sale. If Y1 denotes the number of items with one defect and Y2, the number 
with more than one defect, the repair costs are Y1 + 3Y2. Find the mean and variance of 
the repair costs. 
 

SOLUTION 

 

2)  
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SOLUTION 
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SOLUTION 
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4)  

 

 

 

 

 

 

SOLUTION 
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5)  The bivariate density function is defined as; 

 

𝑓(𝑥, 𝑦) = (𝑐(𝑥
! + 𝑥𝑦)	𝑖𝑓	0 ≤ 𝑥 ≤ 1, 0 ≤ 𝑦 ≤ 1

0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒
 

 

a) Find c and P(X>Y). 
b) Find marginal densities of X and Y. 
c) Are X and Y independent? 

 

SOLUTION 
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𝑓𝑜𝑟	0 ≤ 𝑥 ≤ 1	.	  

 

𝑓𝑜𝑟	0 ≤ 𝑦 ≤ 1. 
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𝑓𝑜𝑟	0 ≤ 𝑥 ≤ 1.  

 

𝑓𝑜𝑟	0 ≤ 𝑦 ≤ 1. 

 

𝑓𝑜𝑟	0 ≤ 𝑥 ≤ 1 and 	0 ≤ 𝑦 ≤ 1. Then 

 

 

6) A valid joint probability density function is given by  

  

𝑓(𝑦", 𝑦!) = (4𝑦"𝑦!, 0 ≤ 𝑦" ≤ 1, 0 ≤ 𝑦! ≤ 1
0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒  

 

     f) Are Y1 and Y2 are independent? 

 

SOLUTION 
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f(y1|y2) is defined for 0 < 𝑦! ≤ 1 

 

f(y2|y1) is defined for 0 < 𝑦" ≤ 1 

 

=  ∫ 2𝑦"
$/%
# 𝑑𝑦" = 9/16 

 

f)  𝑓"(𝑦") = 2𝑦"	𝑓𝑜𝑟	0 ≤ 𝑦" ≤ 1	𝑎𝑛𝑑	𝑓!(𝑦!) = 2𝑦!		𝑓𝑜𝑟		0 ≤ 𝑦! ≤ 1. 𝑇ℎ𝑒𝑛	𝑓𝑜𝑟		0 ≤ 𝑦" ≤
1	𝑎𝑛𝑑	0 ≤ 𝑦! ≤ 1, 𝑓"(𝑦") ∗ 𝑓!(𝑦!) = 4𝑦"𝑦! = 	𝑓(𝑦", 𝑦!).	 Thus, Y1 and Y2 are independent.  
 
 
 

7) For the given joint density function 
 

 
a) Are Y1 and Y2 are independent? 
b) Find E(Y1) and V(Y1). 
c) Find Cov(Y1,Y2). 

 

SOLUTION 

a)  

 
 
b)  
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c) 
 

 

 

 

Cov(Y1,Y2)=E(Y1Y2)-E(Y1)E(Y2)=3/20-1/2*1/4=1/40. As Cov(Y1,Y2) is different from 0, Y1 
and Y2 cannot be independent. 

 

8) For the following joint density function 

𝑓(𝑦", 𝑦!) = (𝑒
$%! , 0 ≤ 𝑦! ≤ 𝑦" < ∞

0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒  

a) 𝑃(𝑌" < 2, 𝑌! > 1). 
b) 𝑃(𝑌" ≥ 2𝑌!). 
c) 𝑃(𝑌" − 𝑌! ≥ 1). 
d) Find the marginal density functions for Y1 and Y2.  
e) What is the conditional density function of Y1 given that Y2=y2? Be sure to specify the 

values of y2 for which this conditional density is defined. 
f) What is the conditional density function of Y2 given that Y1=y1? Be sure to specify the 

values of y1 for which this conditional density is defined. 
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SOLUTION 

 

 

                 d) 

 

    e)  f(y1│y2) is defined for  0≤ y2 :  

 

    f)   f(y2│y1) is defined for 0 < y1 :  
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9) A health-food store stocks two different brands of a type of grain. Let X = the amount 
(lb) of brand A on hand and Y = the amount of brand B on hand. Suppose the joint pdf of 
X and Y is 

                               

 

a. Draw the region of positive density and determine the value of k. 

b. Are X and Y independent? Answer by first deriving the marginal pdf of each variable. 

c. Compute P(X + Y £ 25). 

d. What is the expected total amount of this grain on hand? 

e. Compute Cov(X, Y) and Corr(X, Y). 

f. What is the variance of the total amount of grain on hand? 

 

SOLUTION 
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