
ECON4310 Exercise 2

Due 12/9 2011

1. Effects of savings on interest rates in Solow model.

Use the standard Solow model from Lecture 2.

(a) Draw the graph that shows how the steady state level of k, k∗, is
determined. Use this to illustrate how a decrease in the savings rate
affects k∗ and what the time path from the old to the new steady
state looks like. Describe (in words or with a graph with time on the
horizontal axis) what the time path of the real interest rate r will
look like.

(b) Use the steady state condition to derive an analytic expression for
the effect of s on k∗. Determine the sign of the effect.

2. Depreciation in the Solow model

In the standard Solow model we neglect depreciation of the capital stock.
Now, suppose capital depreciates from period to period by a factor δ. The
accumulation equation for capital then becomes:

kt+1(1 + γ) − kt(1 − δ) = sf(kt)

where s should be interpreted as the gross savings rate.

(a) Explain how the steady state value of kt is determined.

(b) Does a steady state with strictly positive output always exist?

(c) Is the steady state stable?

3. Land in the production function

Suppose the aggregate production function is

Yt = Kα
t (AtNt)

βLδ, α+ β + δ = 1 (1)

where Nt is labor input and L is the (constant) input of land. The other
symbols are standard. Assume that A and N grow at constant rates g
and n respectively.
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(a) Obviously no fully balanced growth path exists in this economy.
However, a path may exist where Y and K grow with a common
rate γ or in other words:

Yt+1

Yt
=
Kt+1

Kt
= 1 + γ

Show that indeed one such path exists with γ determined by

1 + γ = (1 + γ)α[(1 + g)(1 + n)]β (2)

Hint: Use the production function.

(b) Show that the equation above can be solved to yield:

γ = [(1 + g)(1 + n)](1−α−δ)/(1−α) − 1 (3)

Discuss what the presence of land in the production function means
for the level of the sustainable output growth rate γ.

(c) Use (3) to show that the condition for positive growth in output per
capita is

1 + g > (1 + n)δ/β (4)

Assume that β = 0.6. Calculate the necessary rates of technical
progress for a land-intensive economy with δ = 0.20 and a capital
intensive economy with δ = 0.05. Do this for two different rates of
population growth, n = 0.005 and n = 0.02.

(d) Discuss how how useful the model is for assessing the possibility
for continued exponential growth in economies which rely on scarce
natural resources.
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