
Intermediate Macroeconomics
Dr. Todd R. Yarbrough

Problem Set #2

1. Suppose that the Phillips curve is given by:

πt = πe
i + 0.1− 2ut

i. What is the natural rate of unemployment?

Assume
πe
t = θπt−1

and suppose that θ is initially equal to 0.

Suppose that the rate of unemployment is initially equal to the natural rate. In year t, the authorities decide to
bring the unemployment rate down to 3% and hold it there forever.

ii. Determine the rate of inflation in years t, t + 1, t + 2, and t + 5.

iii. Do you believe the answer given in (b)? Why or why not?

iv. Now suppose that in year t + 5, θ increases from 0 to 1.

Suppose that the government is still determined to keep u at 3% forever.

v. Why might θ increase in this way?

vi. What will the inflation rate be in years t + 5, t + 6, and t + 7?

vii. Do you believe the answer given in (e)? Why or why not?

2. Suppose the Phillips Curve is given by:

πt − πt−1 = −α(ut − un)

where un = (m+ z)/α

And suppose we have the wage-bargaining equation:

W = P e(1− αut + z)

i. Suppose m = 0.03 and z = 0.03. What is the natural rate of unemployment if α = 1? if α = 2? What is the
relation between α and the natural rate of unemployment?

ii. Suppose that as a result of an oil price increase, m increases to 0.06. What is the new natural rate of
unemployment if α = 1? if α = 2? Would an increase in wage flexibility tend to weaken the adverse effect of an
oil price increase?

3. Consider the production function:
Y =

√
K
√
N

i. Compute output when K = 49 and N = 81.

ii.. If both capital and labor double, what happens to output? Is this production function characterized by
constant returns to scale? Explain.

iii. Write this production function as a relation between output per worker and capital per worker.

iv. Let
K

N
= 4. What is

Y

N
? Now double

K

N
to 8. Does

Y

N
double as a result? Does the relation between output

per worker and capital per worker exhibit constant returns to scale? Is your answer to (iv) the same as your
answer to (ii)? Why or why not?
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4. Go to the Web site containing the Penn World Table and collect data on real GDP per capita (chained series)
for 1970 for all available countries. Do the same for a recent year of data, say one year before the most recent
year available in the Penn World Table. (If you choose the most recent year available, the Penn World Table may
not have the data for some countries relevant to this question.)

i. Rank the countries according to GDP per person in 1970. List the countries with the 10 highest levels of GDP
per person in 1970. Are there any surprises?

ii. Carry out the analysis in part (i) for the most recent year for which you collected data. Has the composition
of the 10 richest countries changed since 1970?

iii. For each of the 10 countries you collected data for, divide the recent level of GDP per capita by the level in
1970. Which of these countries has had the greatest proportional increase in GDP per capita since 1970?

5. Suppose that the economy’s production function is:

Y =
√
K
√
AN

the saving rate, s, is equal to 16%, and that the rate of depreciation, δ, is equal to 10%. Suppose further that the
number of workers grows at 2% per year and that the rate of technological progress is 4% per year.
i. Find the steady-state values of the variables listed in (a) through (d).
a. The capital stock per effective worker
b. Output per effective worker
c. The growth rate of output per effective worker
d. The growth rate of output
ii. Suppose that the rate of technological progress doubles to 8% per year. Recompute the answers to part (i).

6. The Bureau of Labor Statistics presents a forecast of occupations with the largest job decline and the largest
job growth. Examine the tables for for the largest job decline and for the largest job growth.

i. Which occupations in decline can be linked to technological change? Which can be linked to foreign competition?

ii. Which occupations that are forecast to grow can be linked to technological change? Which can be linked to
demographic change in particular, the aging of the U.S. population?
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http://www.bls.gov/emp/emptab4.htm
http://www.bls.gov/emp/emptab3.htm

