
Problem Set 2: Solow

Please submit your solutions to Canvas by 5:00pm on Friday, February 17th. You are

encouraged to work together on these assignments, but submit only your own work.

1 Baumol Effect

A common observation, first attributed to William Baumol, is that the price of certain

goods often goes up rapidly even when their is no change in the technology for their

production. This happens because the production technology for other goods does

improve and draws resources away.

Let’s write down a simple model to conceptualize this. Suppose we have two goods

Y1 and Y2 and they are each produced using labor and capital

Y1 = z1K
α
1 L

1−α
1 and Y2 = z2K

α
2 L

1−α
2

such that L1 + L2 = L. Capital of each type is accumulated Solow-style

K̇i = siY − δKi

for i ∈ {1, 2} with s1 + s2 < 1. These two goods are then aggregated into a final good

Y = Y β
1 Y

1−β
2

(a) Let the price of good i be denoted pi. If the final good Y is produced competitively,

so that these prices are equal to their marginal product, find expressions for p1 and

p2.

(b) Let the wage rate be w. If labor markets are competitive, so that wages are equal

to their marginal product, find how this wage rate should related to the prices p1 and

p2.

(c) Combine the results from parts (a) and (b) to find the ratio of prices (p1
p2

), the

ratio of quantities (Y1
Y2

), and the ratio of expenditures (p1Y1
p2Y2

) in steady state.
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(d) Suppose that we z2 begins to grow over time at rate g while z1 remains fixed. What

are the implications for the quantities from part (c)? Find the marginal products of

capital for each good. Is the Solow investment assumption tenable in this world?

2 Balanced Growth Paths

Characterize the balanced growth path (BGP) for each of the following extensions

of the Solow model. In particular, for each model derive the growth rates of the

aggregate variables (gY , gC , gK , gI) as functions of the parameters of the model (e.g.,

s, δ, n, g). In all cases, assume that gA = g > 0 and gL = n > 0.

In addition, in each of the following exercises, discuss how you would define steady-

state variables (i.e., variables that are constant along the BGP of the model). For

instance, recall that in the Solow model we define the steady state in terms of k =

K/(AL) that that k∗ is constant in a BGP.

(a) Model with CES production function

Y =
[
αK1−ρ + (1− α)(AL)1−ρ

] 1
1−ρ

Y = C + I

I = sY

K̇ = I − δK

where α ∈ (0, 1) and ρ > 0.

(b) Model with increasing returns to scale in production

Y = Kα(AL)β

Y = C + I

I = sY

K̇ = I − δK

where α + β > 1.

(c) Model with production of capital. Rather than the usual law of motion for capital,
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we now have that capital is produced using a specific combination of current capital

and new investment. In particular, the law of motion for capital is given by

K̇ = KβIγ

with β + γ > 1, while the rest of the model is described by the usual equations

Y = Kα(AL)1−α

Y = C + I

I = sY

3


