
ECON 101: Principles of Microeconomics Spring 2015

Discussion Section 12 - Solutions

QUESTION 1 (Labor demand)

Mehmet’s fancy button factory must hire labor in a perfectly competitive labor market.

The labor demand and labor supply curves are described by the following equations, where L

is the quantity of labor in hours and W is the hourly wage rate:

Labor Demand: L = 1000 − 20W Labor Supply: L = 30W

The competitive market price for fancy buttons is $4 per unit. Mehmet is looking for advice

about how many hours of labor to hire.

(a) What would you suggest Mehmet given that you have the following information about

the relationship between the number of hours of labor hired and the marginal product of

labor:

To hire 3 hours of labor, since the value of the marginal product of labor

(VMPL) for the first 3 hours is greater than or equal to their marginal cost:

the wage he has to pay. To see the VMPL calculations see the table below.

To find the wage rate, one must find the intersection between labor demand

and labor supply given above. This gives W ∗ = 20.

(b) b) After your successful advice and earning a great amount of profits, Mehmet wonders

your opinion about how many workers to hire next year. Mehmet expects the price of

fancy buttons to be $5 next year, and this is the only expected change in the market

structure.

I would recommend to hire, now, 4 hours of labor. The increase in the price

of buttons increases the VMPL, so it is now true that the VMPL of the

first 4 hours is greater than or equal to the wage rate, W ∗ = 20. To see the

calculations of the new VMPL, look at the table below.

QUESTION 2 (Labor supply)

Sam earns $10/hour. He can choose to work at most 16 hours a day. First he optimally

chooses to provide 8 hours of labor a day given the wage he is receiving.

(a) Draw Sam’s time allocation budget line. Mark his labor supply decision on your graph.
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Then, the government decides to impose a 30% tax on Sam’s wage rate. After the new

law, Sam increases his labor supply to 10 hours/day.

(b) What is Sam’s effective wage rate after the tax?

W = 10 − 0.3(10) = 7

(c) Draw Sam’s new time allocation budget line, and mark his new labor supply decision.

(d) Is the substitution effect of the tax positive or negative (for each good)?

Since the price of leisure went down (now to spend an extra hour on leisure

you don’t have to give up $10, but only $7), the relative price of leisure,

Pl/Px went down as well (x is the other good, or numeraire, marked as “$” in

the graphs). Therefore, the substitution effect for leisure is positive (i.e. to

increase consumption of leisure) since it is relatively cheaper and the substi-

tution effect for x in negative.

TA: Gabriel Martinez 2 5/1/2015



ECON 101: Principles of Microeconomics Spring 2015

(e) Is the income effect of the tax positive or negative (for each good)?

To determine the income effect, one must now if the goods are normal or infe-

rior, we don’t know that, but since we know his decisions, it can be inferred.

For example, we knos that the optimal leisure decreased from 16 to 14, so the

total effect was negative. We have that the total effect is equal to the sum of

the substitution and income effects:

TE = SE + IE.

Therefore, the wealth effect is negative and dominates the substitution effect

for leisure.

For the good x, we had that the substitutions effect was negative, and that

the total effect is also negative (since it went from 80 to 70), then the income

effect could be negative, or positive but not too big.

(f) Which type of effect dominates Sam’s labor supply decision after 30% tax on wage rate?

The income effect dominates the substitution effect for leisure, but the for x

we cannot be sure.

QUESTION 3 (Price discrimination)

Suppose the market for electricity has two types of buyers, residential and industrial.

Demand from industrial is given by: P = 40–Q1

Demand from residentials is given by: P = 20–4Q2

Suppose MGE, as a monopolist, has costs given by: TC = 4Q+ 1 so MC = 4

Assume the monopolist cannot distinguish these classes of consumers for a-c. That is, the

monopolist sets a single price for both classes. While the monopolist can distinguish these

classes of consumers for d-g.

(a) Find the equations for the market demand curve and Marginal Revenue. To do so,

first obtain the individual demand (solved for quantity), and add them on the

relevant price ranges, noting that for a price between 20 and 40 only industrial

consumers demand electricity. Then get the inverse agregated demand (solved

for the price) in the relevant quantity ranges. Noting that when industrial

consumers are the only ones consuming, the most they demand is 20. Finally

get the MR by doubling the slope in each of the quantity ranges of the inverse

demand just obtained before. The equations are the following:

Qd(P ) =

{
40 − P ; 20 ≤ P ≤ 40

45 − 5
4
P ; 0 ≤ P ≤ 10

P d(Q) =

{
40 −Q; 0 ≤ Q ≤ 20

36 − 4
5
Q; 20 ≤ Q ≤ 45

MR(Q) =

{
40 − 2Q; 0 ≤ Q ≤ 20

36 − 8
5
Q; 20 ≤ Q ≤ 45

TA: Gabriel Martinez 3 5/1/2015



ECON 101: Principles of Microeconomics Spring 2015

(b) What is the quantity the monopolist will produce? What is the monopolistic price?

by making MR=MC for each of the ranges you get two possible candidates

for optimal quantity: Q = 20,P = 20, andQ = 18,P = 22 However, the first has

profits π = (20)(20) − (4(20) + 1) = 319 while the second: π′ = (18)(22) − (4(18) + 1) = 323.

So the quantity produced by the monopolist is Q∗ = 18 and the price is

P∗ = 22.

(c) What is the profit the monopolist would make?

mathbfπ∗ = 323

(d) What is the equation for Marginal Revenue for each type of consumers?

Once the monopolist can use price discrimination, the two consumers are

analized separately, and there is a MR curve for each type of consumers, which

is obtained by doubling the slope of each of their inverse demand curves:

MRi(Q) = 40 − 2Q MRr(Q) = 20 − 8Q

(e) What quantities will the monopolist sell in the two markets?

By setting each MR equation equal to the MC, you get: Q∗i = 18,Q∗r = 2

(f) What price will the monopolist charge in each market?

P∗i = 22,P∗r = 12 Note how with price discrimination, industrial consumers still

pay the same price and buy the same quantity in this example. The only

difference is that now the consumers also buy some electricity at a relatively

low price.

(g) Compute the profit of the monopolist?

π∗ = (18)(22) + (2)(12) − (4(18 + 2) + 1) = 339. Note how the quantity you plug

into the total cost function is the sum of the two quantities produced. Also

note how with price discrimination, no one is worsed off, and both the mo-

nopolist and residential consumers are better off.
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