Economics 212

Midterm Exam

May 20, 2004
Please answer all questions in this exam booklet.

Student Number:
Section A: Three questions @ 15 marks each
Question One
Consider a lottery with four possible outcomes, 
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.  If 
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 occurs, the payoff is 100; if 
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 occurs, the payoff is 196; if 
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 occurs, the payoff is 49; and if 
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occurs, the payoff is 0.  The probabilities for 
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 are 0.3, 0.2, 0.1, and 0.4.

a) [3 marks] Compute the expected value of this lottery.

Answer:

EV = 100 * 0.3 + 196 * 0.2 + 49 * 0.1 + 0 * 0.4

      = 74.1

b) [3 marks] Calculate the variance of this lottery.

Answer:


           Var = 0.3*(100-74.1)2 + 0.2*(196-74.1)2 + 0.1*(49-74.1)2 + 0.4*(0-74.1)2
                                = 5432.48

c) [3 marks] If the decision maker’s utility function is 
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, what is the expected utility associated with this lottery.
Answer:

EU = 0.3*(1/100)*( 100) 2 + 0.2*(1/100)*( 196)2 + 0.1*(1/100)*(49)2 +  

          0.4*(1/100)*(0)2
       = 109.23

d) [3 marks] If the decision maker had a choice between this lottery and a guaranteed payoff of 400, which should she choose given her utility function from part c)?
Answer:

U(400) = (1/100)*(4002) = 1600

EU=109.23<U(400)=1600

Choose the guaranteed payoff

e)  [3 marks] If this decision maker’s utility function is not 
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 but U = 3(I1/2), what is the risk premium associated with this lottery? 
Answer:


     EU = U (EV -RP)

                  EU = 0.3*3(100)1/2 + 0.2*3(196)1/2 + 0.1*3(49)1/2 + 0.4*3(0)1/2 + 19.50 

                  U(EV - RP) = 3 (74.1 -RP)1/2
                   EU = U (EV -RP) => 19.5 = 3 (74.1 -RP)1/2

                                                                                          RP=31.85

Question Two
Charlie consumes two goods, professional baseball games 
[image: image15.wmf](

)

B

 and mystery novels 
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.  The price of baseball games is 
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; the price of mystery novels is 
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.  Charlie has an income of 
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to spend on these two goods.  Charlie’s utility function can be represented as 
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a) [4 marks] What is the equation for the demand curve for mystery novels? The equation for the demand curve for basket games?
Answer

Setting up the tangency condition implies



[image: image23.wmf]2

2

2

2

BB

NN

B

N

B

N

NB

MUP

MUP

BNP

BP

NP

BP

NPBP

=

=

=

=


Substituting this result into the budget line implies
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b) [3 marks] What is the equation for the Engel curve for mystery novels? Are mystery novels a normal good?
Answer
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Yes, because 
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increases as 
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increases (or yes, because the Engel curve is upward sloping).

c)  [4 marks] Suppose the PN = $2, PB = $5, I = $200 initially. Now PN increases to $4. What is the decomposition bundle?
Answer


Initial bundle: 2N+5B=200

                                     2BN/B2 = 5/2

· B=80/3; N = 100/3

· Initial Utility = B2N = (80/3)2(100/3) = 640000/27

Decomposition bundle: 2BN/B2 = 5/4 => B = 8N/5

                                       (8N/5)2N = 640000/27 

· N = 21

· B=  34

d) [4 marks] Find the substitution effect and income effect.


Answer:

Final Bundle: (N, B) = (50/3, 80/3)

Substitution effect: 21  - 100/3 = -12.33

Income effect       : 50/3 - 21    = -4.33

Question Three

Lee has a utility of income function given by U(I) = 2I1/2, where I is Lee’s income, initially equal to $100.  She is offered a bet whereby she has a final wealth of $256 with probability equal to 1/3 and a final wealth of $36 with probability 2/3.

a) [5 marks] Calculate the expected value of the bet.  Will Lee accept the bet or keep her initial $100?  Explain.

Answer:

EU = (1/3) * 2*(256)1/2 + (2/3) * 2*(36)1/2
      = 56/3

U(100) = 2(100)1/2 = 20

56/3 < 20

Not accept the bet.

b) [5 marks] In the bet described above, Lee currently has a final wealth of $256 if she wins the bet.  What amount of final wealth if Lee wins the bet (not $256 but some other amount) would leave Lee indifferent between accepting the bet and refusing the bet? 

Answer:

Suppose the final wealth we want to find out is x, it must satisfy the following equation:

U (100) = (1/3) * 2*(x)1/2 + (2/3) * 2*(36)1/2

20 = (2/3)*(x)1/2 + 24/3

                 x= 324
c) [5 marks]  Lee’s friend Kim states that under the same circumstances she would be indifferent to accepting the bet if her winnings were $240 with probability 1/3.  What can we say about Kim’s preferences towards risk?  Use a diagram to explain Kim’s indifference to the bet.

Answer:


She is risk – neutral.

EV for the lottery Kim faces is: EV= 228*(1/3) + 36*(2/3) = 100, which is her initial wealth. She is indifferent between the lottery and the initial wealth => U(EV=100) = EU.

This is true only when her utility function is a straight line, i.e., she is risk-neutral.
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Section B: Three questions @ 5 marks each.
Question One

Walter consumes two goods, 
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and
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.  Walter’s utility function can be represented by 
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is $2, and the price of good 
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is $1.  Walter has $30 to spend on the purchases of goods 
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.  If Walter is maximizing his utility subject to his budget constraint, how many units of goods 
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Answer

Walter should choose 
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at the point where the slope of the indifference curve equals the slope of the budget constraint.  Thus, 
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Substituting this equation into the budget constraint yields the solution.



[image: image44.wmf]230

230

330

10

10

XY

XX

X

X

Y

+=

+=

=

=

=


Question Two
Suppose demand for good 
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 is given by 
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 where 
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 is the price of good 
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 is the price of some other good 
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 is income.  Assume that 
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 is currently $100.
a)
[2 marks] What is the elasticity of demand for good 
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 with respect to the price of good 
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 at the current situation?

Answer
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b)
[1.5 marks] What is the cross-price elasticity of the demand for good 
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 with respect to the price of good 
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 at the current situation?

Answer
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c)
[1.5 marks] What is the income elasticity of demand for good 
[image: image61.wmf]A

 at the current situation?

Answer
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Question Three
Consider two goods, 
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 and 
[image: image64.wmf]B

.  For each of the following scenarios, develop the utility function 
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a)
[2.5 marks] The consumer believes that goods 
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 and 
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 are perfect substitutes with one unit of 
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Answer
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b)
[2.5 marks] The consumer believes that goods 
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 and 
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 are perfect complements and always uses three units of 
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 for every unit of 
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Answer
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