
ECON 164: Economic Growth Problem Set 2

Some of the following problems are adapted from Jones and Vollrath (2024, Ch.2). To
practice for the exams, please show your work.

1. TFUs. Determine whether the following statements are true, false, or uncertain,
and justify your answer in no more than one paragraph. Please be concise.1

(a) In steady state, the growth rate of the capital stock (gK) is equal to the growth
rate of GDP (gY ).

(b) A steady state of the Solow model exists for any value of α ∈ [0, 1].
(c) Along a balanced growth path, the savings rate (s) affects both the level and the

growth rate of GDP per capita.

2. Comparative statics. For each of the following scenarios, assume that the economy
begins in a steady state. For each scenario, draw three figures showing how each of
the following terms evolve over time: the amount of capital per efficiency unit of labor
(k̃t), the growth rate of GDP per capita (gy), and the log of GDP per capita (ln(yt)).
Be sure to clearly label all axes and curves in your figures.

(a) The savings rate (s) drops to a lower value and stays there permanently.
(b) The growth rate of productivity (gA) rises to a higher value and stays there

permanently.
(c) There is a one-time decrease in the size of the capital stock (K).

3. Harrod- vs. Hicks-neutral productivity. The goal of this problem is to demon-
strate that the Solow model with a Cobb-Douglas production function can also be
solved if productivity is specified as Hicks-neutral rather than Harrod-neutral.

(a) Consider two production functions:

Yt = Kα
t (AtLt)

1−α (Harrod-neutral)

Yt = BtK
α
t L

1−α
t (Hicks-neutral)

What must be the relationship between At and Bt for these two production
functions to yield the same output for the same inputs at all t? What must be
the relationship between gA and gB?

(b) Suppose that firms in the economy use the Hicks-neutral production function.
What is the rental rate they pay for capital (rt)? What is the wage they pay for
labor (wt)?

(c) Let kt ≡ Kt/Lt be capital per worker. Derive an expression for GDP per capita
(yt = Yt/Lt) in terms of kt and Bt.

(d) Derive an expression for the growth rate of GDP per capita (gy) in terms of α,
gK , gL, and gB . Is this consistent with your answer to part (a) and the expression
we derived in class for the Harrod-neutral case?

(e) Using the capital accumulation equation, try to derive an expression for the
growth rate of capital per worker, gk, in terms of only kt, α, s, δ, gB , and gL.
What’s the problem?

1On an exam, your score would be based almost entirely on the justification you provide, not on the
specific TFU designation you choose.
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(f) Using your answer from part (a), derive an expression for capital per efficiency
unit of labor (k̃t) in terms of the Hicks-neutral productivity (Bt). Then derive
an expression for its growth rate, gk̃, in terms of only k̃t, α, s, δ, gB , and gL.

(g) Using that expression, solve for steady state k̃ss.

(h) Along the balanced growth path, what’s the growth rate of GDP per capita in
terms of gB? Now, using your answer from part (a), write it in terms of gA. Is
this consistent with the Harrod-neutral case?
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