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ECONOMICS 212

SECTION B

MIDTERM EXAM

OCTOBER 23, 2001

Please answer all questions in this exam booklet.

NAME:

STUDENT #:

Section A: Problems [3@25 marks]

1. (a) [8 marks] Nikola likes to consume french fries, F, and newspapers, N, according to the utility function U = F.4N.6.  His income is given by M and the prices of the two goods are PF and PN respectively.  Derive Nikola’s demand functions for each of the goods.
Answer: 

MRS=- MUF/MUN=-2N/3F. 

Optimality condition: MRS=- pF/pN.  --> -2N/3F=pF/pN. 

Substituting this expression into the budget constraint pFF+pNN=M, you will find:

F=2/5*M/pF, N=3/5*M/pN. 

(b) [4 marks] Calculate Nikola’s demands for the goods when the price of French fries is 2, the price of newspapers is 1, and Nikola’s income is 30.

Answer:

F = 6, N = 18

(c) [8 marks] Suppose that the price of newspapers rises to 2.  Calculate the new demand for newspapers and the income and substitution effects of the price change.

Answer:
N = 9

(M = 18*(2 - 1) = 18*(1) = 18

M( = M + (M

M( = 30 + 18 = 48

M( denotes the income level at which Nikola’s purchasing power remains the same under new price.

We can now calculate the substitution effect  (qs as follows:

(qs = q(M(, pN() – q(M, pN)

       = -3.6

Income effect can be calculated as follows:

(qm = q(M, pN() - q(M(, pN)

 (qm = -5.4

(d) [5 marks] Draw Nikola’s Engel curve for newspapers.  Describe how the slope of the curve changes as the quantity of newspapers increases?

Answer: The Engel curve is a graph of the demand for newspapers as a function of income, with all prices being held constant. It is an upward sloping curve and the slope remains the same as quantity of newspapers increase.

2.
(a) [6 marks] Arugula has 100 hours to divide between work and leisure.  If she works, she earns $20 per hour, which is spent on a composite consumption good, with price equal to 1.  Her preferences between leisure, r, and consumption, c, are given by U = min {20r, c}.  Draw and appropriately label several of Arugula’s indifference curves.  Draw Arugula’s budget constraint, appropriately labelled.

Answer:

Endowment is 100 hours of leisure, and its value=100*20=2000. 

Let c=consumption of composite good, r=leisure

Budget constraint: 1c+20r=2000

Graph for the budget constraint is a straight line on consumption-leisure space, whose slope is –20(=-20/1), the intercept on the horizontal axis is 100, and that of the vertical axis is 2000. 

Indifference curves are L-shaped and the corners will occur on the line 20r=c.

(b) [6 marks] Derive Arugula’s optimal consumption bundle.

Answer:
c = 1000, r = 50 

(c) [7 marks] Suppose that Arugula is offered an incentive to increase her hours of work.  The incentive is a wage of $30 per hour for all work beyond her current hours of work.  Use a diagram to illustrate and explain the impact of the incentive on Arugula’s optimal choice.

Answer: 
With this incentive Aragula’s budget constraint will have a kink at (c,r) = (50,1000). Therefore, her budget constraint consists of two parts:

(1) A straight line on consumption-leisure space, whose slope is -30, and the endpoints are (0,2500) and (50,1000).

(2) A straight line on consumption-leisure space, whose slope is -20, and the endpoints are (50,1000) and (100,0).

            The optimal choice doesn’t change.

(d) [6 marks] instead of the incentive offered in part (b), suppose that the government offers Arugula an income support scheme that pays $1000 when Arugula does no work, but that decreases her income support benefits by $1 for every $1 that she earns.  Explain and illustrate how this income support scheme affects Arugula’s optimal choice. 

Answer:
First, the lump-sum grant $1000 is given. The government charges his labor income by 100% up to $1000, i.e., 50 hours of his work. Afterwards she is free to earn. Therefore, his budget consists of two-parts:

(1) A straight line on consumption-leisure space, whose slope is 0, and the endpoints are (50,1000) and (100,1000).

(2) A straight line on consumption-leisure space, whose slope is -20, and the endpoints are (50,1000) and (2000,0).

The optimal choice doesn’t change.

2. Ella and Sarah have been stranded on a desert island.  Ella has found 20 coconuts, c, and 20 bananas, b.  Her preferences for the two goods are given by UE = cb2.  Sarah has found 10 coconuts and 40 bananas.  Her preferences for the two goods are given by US = c2b.  They have agreed to trade 2 bananas for 1 coconut. 

(a) [10 marks]  Derive Ella’s optimal consumption bundle.  Describe the trade she must make to move from her endowment to her optimal consumption bundle.

Answer:
MRS=- MUc/MUb=-b/2c. 

Optimality condition: MRS=- pc/pb.  --> -b/2c=2. 

Substituting this expression into the budget constraint pcc+pbb=M, you will find:

c=10, b=40. 

(b) [10 marks] Derive Sarah’s optimal consumption bundle.  Describe the trade she must make to move from her endowment to her optimal consumption bundle. 

Answer:

MRS=- MUc/MUb=-2b/c. 

Optimality condition: MRS=- pc/pb.  --> -2b/c=2. 

Substituting this expression into the budget constraint pcc+pbb=M, you will find:

c=20, b=20. 

(c) [5 marks]  Will Sarah and Ella be able to arrange a trade that leaves each consuming her optimal consumption bundle?  Explain.

Answer:

Yes. Sarah will give Ella 20 bananas in exchange for 10 coconuts.

Section B: Short Answers [25 marks]
1. [6 marks] Joe earns $300,000 this period and $400,000 next period.  The interest rate is 5%.  Draw and appropriately label Joe’s intertemporal budget constraint, including both intercepts and the slope.  What does each intercept represent?

Answer:
Graph is a straight line on consumption next period-consumption this period space, whose slope is –1.05(=1+r), the intercept on the horizontal axis is $680,952 which represents the maximum amount you can consume this period (his income this period plus the present value of your income next period), and that of the vertical axis is $715,000 which represents the maximum amount you can consume in the next period (his income next period plus the future value of the income this period).

2. [6 marks]  George’s utility function between lemons and apples, U=U (L, A) is such that his indifference curves between lemons and apples are vertical.  Explain what this means in terms of his preferences for the two goods.  (Put lemons on the horizontal axis.)

Answer: 

George likes lemons but he is neutral about apples.

3. [6 marks]  Michael likes windsurfing, w, and golf, g, according to the utility function U = w + 3g.  Calculate Michael’s marginal rate of substitution between windsurfing and golf and explain how his optimal consumption bundle depends on the relative price of the two goods.

Answer: 

MRS=- MUw/MUg=-1/3 

If pw/pg > 1/3 then he consumes only golf

    pw/pg = 1/3 he consumes any bundle

          pw/pg < 1/3 he consumes only windsurfing

4. [7 marks] Ichiro is paid $5,000,000 per season if he plays more than 120 baseball games, but only $1,000,000 per season if he is injured and plays less than 120 games.  The probability of Ichiro suffering an injury that results in him playing less than 120 games is 10%.  Calculate Ichiro’s expected income for the season.  Ichiro is offered insurance to protect against the income loss due to injury.  If Ichiro is risk averse and the insurance offered is fair, how much insurance will Ichiro buy?  Explain. 

Answer:
Expected Income = $4,600,000

A risk-averse consumer like Ichiro will always choose to fully insure if given a chance to buy insurance at a fair premium.

