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Week 3 Section Notes

Problem 2.5. This is a question about a continuous time Solow growth model with human capital
as an additional factor of production. Assume production is Cobb-Douglas:

Y = KαHβ(AL)1−α−β

A is TFP, L is raw labor, K is capital. α, β, and 1− α − β > 0 are factor shares. Assume a fixed
share sk > 0 of output is invested in physical capital, a share sH > 0 of ouput is invested in human
capital. Assume zero depreciation. Raw labor suppply grows at a fixed rate n and TFP grows at
fixed rate g.

For part (a), assume that β = sH = 0, as in the standard Solow model.

a) Derive the steady state capital stock, steadty state human capital stock, and steady state
ouput, all per efficiency unit of labor.

b) Derive the quantitative impact on steady state output per efficiency unit of labor of a marginal
increase in sK and sH . Describe under what conditions sK has a greater impaft on output
than sH

c) Consider the limiting case where α + β → 1. Explain why and in what sense the growth
becomes endogenous in the limit. Derive the economy’s growth rate for this case, assuming
that g = 0. What are the determinants of the growth rate?
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Problem 2.6. Consider a Solow growth model with exogenous savings rate, s, population growth,
n, and TFP growth, g,. Output is given by Y = Kα(AL)1−α with 0 < α < 1. Capital depreciates
at rate δ.

a) Derive a formula for the steady state capital labor ratio, k∗. Assume the economy is in steady
state. Suppose at some date, t1, population growth increases from n = n1 to n = n2 > n1.
Determine how k∗ changes. Sketch the time path of k.

b) Suppose n1 = 1%, n2 = 1.1%, s = 20%, g = 1%, δ = 3%, and α = 1/3. Compute the
percentage change in k∗.

c) Detemine how the growth rate of Y/L changes at time t1. Sketch the time path.

d) Suppose productivity growth is endogenous and linked to population growth, g = λn for some
λ > 0. If n increases at time t1, are there λ values so that the growth of Y/L accelerates?
Will Y/L grow faster or more slowly in the long run?

e) Now suppose Y = F (K,AL) is a general CRS production function. Derive a formula for the
percentage change in k∗ in response to a marginal increase in n (no change in g). Compute
ther percentage change for the same numbers as in part b. Assume that capital share is again
1/3.

*Credit given to Henning Bohn for writing these questions.
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