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1. (2 points total, 1 point each)
A. Starting from the national income identity (Y = C + I + G + GX - IM), derive the expression sY = I.

B. Starting from

, derive the expression

2. (1 point total, ½ point each)
Assume the production function is the usual Cobb-Douglas production function,

.

A. What is the value of output per worker per year when K = $90,000,000 million, L = 150 million workers, E =
$75,000 per year, and á = 0.33? Put a box around your numerical answer.
B. Suppose instead the value of á = 0.4. Now what is the value of output per worker per year? Put a box
around your numerical answer.

3. (2 points; 1 point each)
Starting from the Cobb-Douglas production function

answer these two questions.

A. In which case, when á = 0.33 or when á = 0.4, are the returns to investment greater?
B. Explain, in words that would make sense to someone who doesn’t yet understand, what it means for the
returns to investment to be greater. (Remember this pedagogical trick: when someone doesn’t
understand an abstract concept, it often helps to start with an example.)
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4. (2 points; 1 point each)
A. The value of á measures capital’s share of total income, YK/Y. The value of 1-á measures labor’s share of
income, YL/Y. Starting from the Cobb-Douglas production function in this format Y = A*KáL(1-á) , where A
stands for E1-á , and assuming perfectly competitive markets in which the factors of production K and L are
paid their marginal product, and assuming that capital and labor are the only two inputs (so YL + YK = Y),
derive the expression that shows labor’s share of income equals 1-á.
B. In an NBER working paper by Robert
Lawrence
(https://www.nber.org/papers/w21296),
Lawrence shows in Figure 1 (repeated here)
that labor’s share of income in the U.S. has
declined from about 66% to about 60%
over the last two decades. Comparing
today with the early 1990s, does this fact
tell you that á is larger or smaller today
than it was in the early 1990s? Does it tell
you that returns to investment are larger or
smaller today than they were in the early
1990s?

5. (3 points total; ½ point each)
A. The definition of the balanced growth equilibrium is that what is balanced with what? What is the
equation that expresses the balanced growth equilibrium condition?
B. From the equation expressing the balanced growth equilibrium condition, derive the implication: K/Y is
constant in BGE.
C. From the equation expressing the balanced growth equilibrium condition and using a Cobb-Douglas
production function, derive the implication: in BGE, the growth rate of the standard of living (Y/L) equals
the growth rate of efficiency.
D. Suppose n = 0.01, g = 0.02, ä = 0.04, s = 0.21, á = a and E = 8,000. What is the value of the capital-output
ratio when the economy is in balanced growth equilibrium? What is the balanced-growth-equilibrium
value of output per worker when E=8,000?
E. When E = 8,000 and K/L = 4,000, is this economy in balanced growth equilibrium? Give two different
mathematical conditions, both of which support your answer.
F. Provide expressions that show, for the economy described in part d, the BGE values of Y/L and K/L after
10 years.
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6. (2 points total, ½ point each)
(From the textbook, page 117) Suppose that Mexico in 2000 was on its balanced-growth path. Output per
worker in Mexico in the year 2000 was about $10,000 per year. Labor-force growth was 2.5 percent per year.
The depreciation rate was 3 percent per year. The rate of growth of the efficiency of labor was 2.5 percent per
year. The saving rate was 16 percent of GDP. The diminishing-returns-to-investment parameter á is 0.5
A. What is Mexico’s equilibrium capital-output ratio? What was the value of efficiency in 2000?
B. What is your forecast of output per worker in Mexico for 2040?
C. Suppose instead the labor-force growth rate fell to 1 percent per year in 2000 and remained at 1 percent.
What is your new forecast of output per worker in Mexico for 2040?
D. In words, not equations, explain why your forecasted level of the standard of living changed as a result of
the lower labor-force growth rate.

7. (1 point total)
Start from the Cobb-Douglas production function

where the parameters á and â are

constant, 0 < á < 1 and á + â = 1.2. Derive the expression for the growth rate of output per worker in balanced
growth equilibrium. Show all your steps. In this case, will the growth rate of output per worker be equal to,
less than, or greater than the growth rate of efficiency in balanced growth equilibrium?

