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Economics 212

Section C

Midterm Exam

March 4, 2003

Please answer all questions in this exam booklet.

Student Number:

Section A: Three questions @ 15 marks each
Question One

Andrea earns $3,000,000 during her working life and nothing when she is retired.  The interest rate is 10% between these two periods.

a) [5 marks] Write an equation that describes the present value form of Andrea’s budget constraint.  Draw and appropriately label her budget constraint.

Answer:
3,000,000 = c1 + c2/1.1

The budget line is a straight-line in the c1-c2 space with a slope equal to –1.1. The vertical intercept is 3.3m and the horizontal intercept is 3m.

b) [5 marks] Andrea’s utility function between consumption when working, C1, and consumption when retired, C2, is given by U(C1, C2) = Min {C1 ; 5C2}.  Derive Andrea's optimal consumption bundle and her level of savings.

Answer:

Optimal where c1 = 5c2
so, 3,000,000 = 5c2 + c2/1.1

5.9091c2 = 3,000,000

c2* = 507,691.53

c1* = 5c2* = 2,538,457.63

Savings = 3,000,000 – c1 = 461,542.37

c) [5 marks] Now suppose that Andrea will receive a gift of $1,000,000 when she retires.  Calculate her new optimal consumption bundle and level of savings.  Is C2 a normal good? Why?

Answer:
New budget constraint:

3,000,000 + 1,000,000/1.1 = c1 + c2/1.1

3,909,090.91 = 5.9091c2
c2* = 661,537.44

c1* = 5c2* = 3,307,687.22

Savings = -307,687.22

c2 is a normal good because (c2 / (m > 0.

Question Two

Kim consumes two goods, X and Y, with prices given by Px and Py.  Kim has an income given by M.  Kim’s utility function is defined by U(X, Y) =  X.25Y.75.

a) [5 marks] Derive Kim’s demand functions for the two goods.

Answer:

|MRS| = MUX/MUY = [.25X-.75Y.75] / [.75X.25Y-.25] = Y/3X

Optimal where Y/3X = PX / PY 

Y = 3X*( PX / PY) or X = (Y/3)*( PY / PX)

Substituting this into the budget constraint:

PXX + PYY = M

and solving for X and Y, we get:

X* = M/4PX AND Y* = 3M/4PY
b) [5 marks] Suppose Kim’s income is $300, the price of good X is $5, and the price of good Y is $1.  How much of each good will Kim consume?

Answer:
X = 300 / (4)*(5) = 300/20 = 15

Y = (3)*(300) / (4)*(1) = 900/4 = 225

c) [5 marks] Suppose the price of good Y rises to $2.  Calculate Kim’s new consumption level for good Y and the income and substitution effects of the price change.

Answer: 

Final demand = (3)*(300) / (4)*(2) = 900/8 = 112.5

(M = Y*(PY = (225)*(1) = 225

New income = M( = M + (M = 300 + 225 = 525

Ysub = (3)*(525) / (4)*(2) = 1575/8 = 196.87

(Ysub = 196.87 – 225 = -28.13

(Yinc = 112.5 – 196.87 = -84.37

(Total demand = -112.5

Question Three

The market for tomatoes is competitive and characterized by a demand function of the form D(P) = 10,000 – 1,250P and a supply function of the form S(P) = 1,250P, where P is the price of a kilogram of tomatoes and quantity is measured in kilograms.

a) Calculate the equilibrium price and quantity of tomatoes.  Calculate the elasticity of demand at the equilibrium.

Answer:

Set D(P) = S(P). 

10,000 – 1,250P = 1,250P

Solve for P* = 4 and Q* = 5000.

Elasticity of demand = -((Q/(P)* (P/Q) = (-1250)* (4/5000) = -1

b) The government wishes to encourage the consumption of tomatoes and has offered a subsidy to producers equal to $1 per kilogram.  Calculate the new equilibrium price and quantity in the market and the cost to the government of the subsidy.

Answer:

Now 

D(P) = 10,000 – 1,250PD
 S(P) = 1,250PS
where PS = PD + 1

Rewrite S(P) = 1250(PD + 1) = 1250PD + 1250

Set 1250PD + 1250 = 10,000 – 1,250PD
2500PD = 8750

PD* = $3.50

PS* = $4.50

Q* = 5625

Cost = (5625)*(1) = $5625

c) Return to the original equilibrium found in part (a) of the question.  Suppose a foreign producer enters the market and offers to sell tomatoes at a fixed price of $3.50 per kilogram.  Calculate the equilibrium price and quantity in the market.  Would consumers prefer the producer subsidy or the entry of foreign producers?  Briefly explain.

Answer: 

In effect, the supply curve becomes the original supply curve up to price p=$3.5 and then a straight horizontal line at p=$3.5. With this new supply curve equilibrium occurs at p=$3.5, D(P) = 10,000 – (1250)*(3.5) = 5625 which is the same quantity at the same price as in part (b). Therefore, it is the same outcome for consumers. 

Section B: Three questions @ 5 marks each.

Question One

Katherine has a utility function of the form U(X, Y) = X2 + 2Y, where X and Y are two goods.  Calculate Katherine’s marginal rate of substitution between the two goods.  Draw and appropriately label several of her indifference curves.

MRS = - MUX/MUY = - 2X/2 = - X 

The indifference curves look like the following with Y on the vertical axis and X on the horizontal axis.






Question Two

Jones has a utility of wealth function given by U(W) = W1/2, where W is his level of wealth.  Initially, Jones has a wealth level of $500.  Jones is offered a bet that costs him $100.  If he accepts the bet, Jones will win $500 with probability ½ and lose $100 with probability ½.  Calculate Jones expected wealth level if he accepts the bet. Even though he is risk averse, is it possible that Jones might accept the bet?  Briefly explain.

Answer: 
Expected wealth = (1/2)*(400) + (1/2)*(900) = 200 + 450 = 650

Yes. A risk averse person will refuse a fair bet, but since this bet is biased in Jones favour he may well accept the bet. We could determine this by calculating U(500) and comparing it to EU(bet). 

Question Three

Roger has $200 to spend on internet service, I, and a composite good, G.  the price of the composite good is one.  Roger must choose between two internet service plans.  The first allows Roger to buy as much service as he wishes at a price of $.50 per unit.  The second offers Roger up to 200 units of service at a flat fee of $50, with any service beyond 200 units being delivered at a price of $1 per unit.  If Roger’s utility function is given by U(I, G) = I + G, which internet service plan will Roger choose?  Explain and illustrate your answer.

Answer:

Under plan 1, Roger’s budget line is a straight line in I-G space with a slope of –1/2. The vertical intercept is at point (I, G) = (0, 200) and the horizontal intercept is at point (I, G) = (400, 0). Under plan 2, his budget line consist of a flat straight line with end points (0, 150) and (200, 150) and a downward sloping straight line with the end points (200, 150) and (350, 0) and a slope of –1. If U = I + G, Roger’s indifference curves will have a slope of –1. He will maximize his utility at ( I, G ) = (400, 0). Therefore, he will choose plan 1. 

