
ECON 7343 - Homework 1

Due Friday, Sep. 8th

1. Show that if F (Kt, Nt) has the properties that

FK > 0, FKK ≤ 0 and FN > 0, FNN ≤ 0. (1)

then it must be the case that f ′(kt) > 0 and f ′′(kt) ≤ 0.

2. The production function is y = k1/2. Suppose that capital per worker is 400. The savings rate is 50%.

The depreciation rate is 5%. There is no population growth or technical change. A) Is the country at

its steady state of output per capita, above its steady state, or below its steady state? B) Now suppose

there is a large immigration into the country. The population quadruples. The new immigrants do not

bring any new capital with them. Following the immigration is output per capita above, below, or at

the steady state? C) What is the growth rate of income per capita immediately after the immigration?

3. There are two countries, A and B, each described by the Solow model. In both, the production function

is k1/2, and the depreciation rate is 0.02. There is no technological change. In A, the savings rates i

0.2, and population growth is zero. In country B the savings rate is 0.4 and population growth is 0.02.

Both countries are observed to have income per capita of 5 at time zero. Draw a graph with time on

the horizontal axis and income per capita on the vertical axis showing how the level of income per

capita in the two countries will evolve over time.

4. Consider a Solow model in which the growth rate of population is endogenous. Specifically

n =


nh if y < ȳ

nl if y ≥ ȳ

(2)

where nh > nl. Production is y = kα. Capital depreciates at δ and there is no technological change.

The savings rate is exogenous. A) Draw graphs showing the different possible configurations of the

steady state values of capital per person (i.e. single steady states, multiple steady states) and label

each steady state as stable or unstable. B) For what values of the savings rate with the model display

multiple steady states? For what values will there be a single steady state?

5. Consider a country with a production function of y = kα. Population grows at the rate n and capital

depreciates at the rate δ. There is no technological change. Consumption is each to a constant fraction

of output, denoted c̄. In addition, every period a payment in the amount of p per capita must be made

to the foreign power which provides protection for this country. All output that is not consumed or

paid to the foreign power is invested. A) Write down the differential equation governing the evolution

of the per capita stock of capital in this country. B) Draw the Solow diagram for this country. Is there

more than one equilibrium level of the capital stock and of output? Is so, identify all the equilibria.

Indicate the dynamics on the diagram - that is, show to which equilibria an economy will move given

it’s initial stock of capital per person.
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6. An economy is described by the Solow model with y = k1/2, and some values of n and δ. Currently

the savings rate is 0.6, and the country is at its steady state. Two course of action are proposed. One

is to lower savings to 0.5, and the other is to lower savings to 0.4. Graphs the paths of consumption

per capita over time following the introduction of each policy, and show how these consumption levels

compare to consumption in the old steady state. Explain.

7. There are two countries described by the Solow model. They both have the same savings rates,

population growth rates, and depreciation rates. There is no technological change. The production

function in both is y = kα. In country 1 there is a proportional tax rate of τ on income. Savings is done

from post-tax income. In country 2 there is constant per capita tax of Ψ per person. Savings is done

out of post-tax income. The size of the per person tax Ψ is set so that taxes per person are equal to

those collected in steady state by the country with the proportional tax. A) Solve for Ψ. B) Describe

the dynamics of the two economies. Show that there are different possible configurations of steady

states in country 2 relative to country 1. C) Show how the different configurations of steady states in

2 relative to 1 depend on the parameters. Derive the cases in which each possible configuration will

occur.

8. The economy is described by the Solow model. There is no technological change, so ∆kt+1 = styt −
(n + δ)k. Output is yt = kαt . Savings are non-standard. The savings rate increases with income per

capita. Specifically, st = skβt where s is a baseline savings rate and 0 < β < 1. Additionally, assume

that α+ β < 1.

(A) What is the steady state value of capital per person, kss?

(B) What is the Golden rule level of s that maximizes consumption in the steady state?

(C) Under what conditions is the Golden rule level of s greater than the Golden rule savings rate in

the standard Solow model?
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