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Economics 212 Section B

Midterm Exam

October 24, 2000
Instructions: You have 75 minutes to complete the exam.  Please ensure that your name and student number are recorded in the space provided below.  Write your answers in the space provided following each question.  Use diagrams to illustrate where appropriate.  Please answer all questions.  You may use the back of each sheet for rough work or to continue your answer if required.  In the latter case, please indicate that the answer is continued on the back of the sheet.

Student Name: ______________________________

Student Number: ____________________________

Question One (25 marks)
Dolly consumes only apples, a, and grain, g, with prices given by pa and pg.  Dolly’s income is m and her utility function is described by U (a, g) = ag.

(a) (5 marks) Calculate Dolly’s marginal rate of substitution, MRS, between apples and grain and derive her demand function for each.

Answer: 

MRS=- MUa/MUg=-g/a. (2 marks)

Optimality condition: MRS=- pa/pg.  --> -g/a=pa/pg. (1 mark)

Substituting this expression into the budget constraint paa+pgg=m, you will find:

a=m/2pa, g=m/2pg. (2 marks)

(b) (5 marks) Calculate Dolly’s demand for apples and grain when her income is $100, the price of apples is $5 and the price of grain is $2.

Answer: 

a=10, g=25.

(c) (10 marks) Suppose the price of grain increases to $5.  Calculate the total change in demand for grain and the income and substitution effects associated with the price increase.

Answer: 

g=m/2pg=10. (1 mark)

So total effect=-15.       

Calculating substitution effect: (5 marks)

He needs income adjustment by (previous demand)*(price change)=25*3=75. 

So adjusted income=100+75=175.

gs= (adjusted income)/2pg=175/10=17.5.

Substitution effect=17.5-25=-7.5.
Calculating income effect: (4 marks)

Income effect=10-17.5=-7.5.

(d) (5 marks) Now suppose we clone Dolly so that the market has 100 identical individuals, each as described in part (b).  Write the market demand function for apples.  What is the elasticity of demand if market equilibrium occurs when the price of apples is $10.  Bonus (2 marks) If the price rose to $20 would the elasticity increase, decrease or stay the same?  Why? 

Answer: 
Aggregate demand=100* m/2pa(=D) (2 marks)

Elasticity=-
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D/ 
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pa* pa/D (note: do not be too keen about the minus sign) (2 marks)
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pa=-100*m/2pa 2=-D/ pa.

Therefore, the elasticity=1 regardless of the price. (1 mark+bonus)

Question Two (25 marks)
Zelda has 112 hours per week to divide between work and leisure.  She earns $10 per hour regardless of how much she works.  Zelda has no other source of income.  Her preferences for leisure and consumption are given by U (r,c) = cr2, where c is her consumption spending and r is the number of hours of leisure.  Zelda can freely choose to work as many or as few hours as she wishes.

(a) (5 marks) Calculate the value of Zelda’s endowment and draw her budget constraint.  Please label the intercepts and the slope.

Answer:

Endowment is 112 hours of leisure, and its value=112*10=1120. (3 marks)

Budget constraint: c+10r=1120 (notice that the price of consumption good is normalized to unity)

Graph is a straight line on consumption-leisure space, whose slope is –10, the intercept on the horizontal axis is 112, and that of the vertical axis is 1120. (2 marks)

(b) (5 marks) Calculate Zelda’s marginal rate of substitution, MRS, between leisure and consumption.  Derive her optimal consumption bundle.

Answer:
MRS= -MUr/MUc=2cr/r2=2c/r. (2 marks)

Applying the optimality formula: MRS=relative price=10, c=5r. (1 mark)

Substituting this expression into budget constraint, r=1120/15=74.66666666

And c=10*(112-r)=10*112*14/15=373.33333333 (2 marks)

(c) (5 marks) Suppose the government introduces an income support scheme whereby they send Zelda a lump sum amount equal to $80.  Draw her new budget constraint, appropriately labeled, and calculate the value of Zelda’s new endowment.

Answer: 
Now, his endowment is 112 hours of leisure and $ 80. Its market value=1120+80=1200. (3 marks)

The new budget constraint is c+10r=1200.

Graph is a straight line on consumption-leisure space, whose slope is –10, and the endpoints are (0,1200) and (112,80). (2 marks)

(d) (5 marks) Now suppose that the government alters the income support scheme.  They now offer $200 per week, but reduce the amount by $1 for every $1 that Zelda earns.  Calculate the value of Zelda’s endowment and draw her new budget constraint, appropriately labeled.

Answer:

First, the lump-sum grant $200 is given. The government charges his labor income by 100% up to $200, i.e., 10 hours of his work. Afterwards he 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 (92,200) and (112,200).

(2) A straight line on consumption-leisure space, whose slope is -10, and the endpoints are (92,200) and (1120,0).

(e) (5 marks) Would Zelda continue to work under the conditions presented in part (d)? Explain.

Answer:

When he chooses to work, the maximal utility he can achieve is one chosen at part (a). His utility is (74.6666666) 2*(373.33333333)=around 2,070,000. 

When chooses not to work, he obtains $200 and 112 hours of leisure, and his utility is (112) 2*200=around 2,500,000.

Comparing these utilities, he chooses not to work.

Question Three (15 marks)
Vince lives for two periods.  In the first period, Vince works and earns $10,000,000.  In the second period, Vince is retired and earns nothing.  Vince has preferences over consumption now, C1, and consumption in retirement, C2, given by the utility function     U (C1, C2) = min {C1; 2C2}.  Vince can borrow or lend at the interest rate, r = 10%.

(a) (5 marks) Draw Vince’s budget constraint.  Label his endowment point, the two intercepts and the slope of the budget line.

Answer:

Applying the formula C1+C2/(1+r)=m1+m2/(1+r),

C1+C2/(1+r)=10,000,000.

The slope of the budget is –1.1, the intercepts on C1-axis is 10,000,000, and that on C2-axis is 11,000,000.

(b) (5 marks) Determine Vince’s optimal consumption bundle.

Answer:
U (C1, C2) = C1 when C1<2C2, U (C1, C2) = 2C2 when C1>2C2.

If C1>2C2 or C1<2C2, the consumption plan is suboptimal. Hence C1=2C2. (4 marks)

Substituting this to the budget constraint, you will obtain C1=6,875,000 and C2=3,437,500. (1 mark)

(c) (5 marks) Suppose the government introduces a mandatory public pension plan and requires Vince to save $1,000,000 in the first period to be used for retirement consumption in the second period.  The pension plan also pays Vince interest at the rate of 10%.  Explain how the mandatory public pension plan affects Vince’s consumption and savings choices.

Answer:

Let q1 be the amount of pension one has to pay at the first period. The return of the pension at the next period is (1+r)*q1. His net income at period 1 is m1-q1, and that of period 2 is m2+(1+r)*q1. Now the budget constraint changes to:

C1+C2/(1+r)= m1-q1+(m2+(1+r)*q1)/(1+r)= m1+m2/(1+r). (2 marks)

Hence we go back to the original budget constraint: the present value of net income does not change through the mandatory pension plan, and thus the optimal consumption does not change (2 marks). However, it changes saving.

Saving in period 1= m1-q1-C1, which becomes lower (1 mark).

Question Four (10 marks)
Consider a project with a life of three periods.  Project benefits in year t are denoted by Bt and project costs in year t are denoted by Ct. The interest rate is fixed for the life of the project at 10%.  There is complete certainty about the value of costs and benefits in the first period, but future costs and benefits are uncertain.  The uncertainty is described by attaching a probability to each possible level of costs and benefits in each year t, beyond the first year.  The relevant probability distribution is given in the table below.

Period
Prob. Of Bt
Bt
Prob. Of Ct
Ct

1
1.0
0
1.0
7,000

2
0.8
5,000
0.8
1,000


0.2
8,000
0.2
3,000

3
0.8
6,000
0.8
1,000


0.2
10,000
0.2
3,000

Calculate the expected net present value of the project.  Should the project be undertaken?  Please use this page and the next page (if required) for your calculations and answer.

Answer:

The present value of benefits:

period 1=0, 

Expected benefit of period 2=.8*5000+.2*8000=5600, whose present value is 5600/1.1.

Expected benefit of period 3=.8*6000+.2*10000=6800, whose present value is 6800/1.1/1.1. (3 marks)

Therefore,

PV(B)=0+5600/1.1+6800/1.21=10,711. (1 mark)

The present value of costs:

period 1=7000,

Expected cost of period 2=.8*1000+.2*3000=1400, whose present value is 1400/1.1.

Expected cost of period 3=.8*1000+.2*3000=1400, whose present value is 1400/1.1/1.1. (3 marks)

Therefore,

PV(C)=7000+1400/1.1+1400/1.21=9420. (1 mark)

NPV=10711-9420>0, so that the project is undertaken. (2 marks)
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