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Only approved calculators as approved by the Examinations Secretary can be used in

this examination. It is the candidate’s responsibility to ensure that his calculator operates

satisfactorily, and candidates must record the name and type of their calculators on the

front page of their examination scripts.

Start a new page on your answer book to answer each of the following questions. Each

question carries equal weight. You must explain your answers in order to get full credit.

1. Suppose there are 100 workers in an economy with two firms. All workers are worth

$35 per hour to firm A but differ in their productivity at firm B. Worker 1 has a

value of marginal product of $1 per hour at firm B, worker 2 has a value of marginal

product of $2 per hour at firm B, and so on. Firm A pays its workers a time-rate

of $35 per hour, while firm B pays its workers a piece rate. How will the workers

sort themselves across firms? Suppose a decrease in demand for both firms’ output

reduces the value of every worker to either firm by half. How will workers now sort

themselves across firms?

2. All workers start working for a particular firm when they are 20 years old. The value

of each worker’s marginal product is $18 per hour. In order to prevent shirking on

the job, a delayed-compensation scheme is imposed. In particular, the wage level at

every level of seniority is determined by

Wage = $10 + (0.4 × Years in the firm).

Suppose also that the discount rate is zero for all workers. What will be the manda-

tory retirement age under the compensation scheme?

3. Suppose 100 men and 100 women graduate from high school. After high school, each

can work in a low-skill job and earn $200,000 over his or her lifetime, or each can pay

$50,000 and go to college. College graduates are given a test. If someone passes the

test, he or she is hired for a high-skill job paying lifetime earnings of $300,000. Any

college graduate who fails the test, however, is relegated to a low-skill job. Academic

performance in high school gives each person some idea of how he or she will do in
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the test if he or she goes to college. In particular, each person’s GPA, call it x, is an

“ability score” ranging from 0.01 to 1.00. With probability x, the person will pass

the test if he or she attends college. Upon graduating high school, there is one man

with x = 0.01, one with x = 0.02, and so on up to x = 1.00. Likewise, there is one

woman with x = 0.01, one with x = 0.02, and so on up to x = 1.00.

(a) Persons attend college only if the expected lifetime payoff from attending college

is higher than that of not attending college. Which men and which women will

attend college? What is the expected pass rate of men who take the test? What

is the expected pass rate of women who take the test?

(b) Suppose policymakers feel not enough women are attending college, so they take

actions that reduce the cost of college for women to $10,000. Which women will

now attend college? What is the expected pass rate of women who take the test?

4. Feeling that local firms follow discriminatory hiring practices, a nonprofit firm con-

ducts the following experiment. It has 200 white individuals and 200 black individ-

uals, all of whom are similar in age, experience, and education, apply for local retail

jobs. Each individual applies to two jobs, one in a predominantly black part of town

and one in a predominantly white part of town. Of the white applicants, 120 are

offered jobs in the white part of town while only 80 are offered jobs in the black part

of town. Meanwhile, 90 of the black applicants are offered jobs in the black part of

town while only 50 are offered jobs in the white part of town. Using a difference-

in-differences estimator, do you find evidence of discriminatory hiring practices? If

there is discrimination, is it most likely employer-based, employee-based, customer-

based, or statistical?

5. Suppose real-estate agents are given firm-specific training by the company that hire

them, and the company calculates that to recoup its investment costs the agents’

wages must be $5 per hour below their marginal productivity. Suppose that af-

ter training, wages are set at $5 per hour below their marginal productivity, but

that pessimistic outlook in the real-estate market quickly (and permanently) causes

property transactions to drop, reducing the marginal productivity by $2 per hour.

If the company does not feel it can lower wages or employees benefits, how will its

employment be affected in the short run? Will agents be laid off? How will this

productivity change affect the incentive to recruit and train new agents in the long

run? Suppose agents leave the company at a constant attrition rate. Illustrate the

wage, marginal product, and employment level in the long-run profit maximizing

situation and compare them with the initial solution before the exogenous drop in

marginal productivity.

— END OF PAPER —
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