
Second Midterm Exam

Econ 8105-8106
Prof. L. Jones

Please answer both questions.

Each question is worth 50 points

1. Consider the following single-sector growth problem:

max
fct;lt;nt ;kt+1 ;xtgt=0;1;:::

1X

t=0

¯tu(ct; lt)

subject to:
ct + xt · f (kt; nt)

kt+1 · kt(1 ¡ ±) + xt
nt + lt · ¹n

ct; kt+1; nt; lt ¸ 0
k0 given:

(a) Write this problem as a dynamic programming problem in sequence form,
that is, as maximizing an in¯nite discounted sum of a time-stationary
return function, with a time-stationary constraint set.
(Note: there are di®erent ways of doing this; pick one method and be
consistent.)

(b) Write the functional equation (Bellman's equation) for the problem you
wrote in (a).

(c) Provide assumptions on u, f, ¯, and ± that are su±cient to guarantee that
there is a unique bounded and continuous function satisfying the functional
equation in (b). Explain brie°y why each assumption is needed.

(d) Now suppose labor is inelastically supplied by the consumer. Write Bell-
man's equation for this problem and characterize the optimal policy through
the ¯rst-order and envelope conditions. De¯ne a steady-state for this prob-
lem and show that there is a unique positive steady-state. (State any
assumptions on u, f , ¯, and ± that you use.)
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2. Consider a one-sector economy with one in¯nitely-lived representative con-
sumer, one representative ¯rm, and a government. The consumer has pref-
erences represented by utility function:

1X

t=0

¯t[° log ct + (1¡ °) log lt]

and the ¯rm has technology constraint:

ct + xt + gt · F (kt; nt)

The government ¯nances its purchases of gt through a tax on both labor income
and capital income at the constant rate ¿ .

(a) De¯ne a Tax-Distorted Competitive Equilibrium (TDCE) for this economy.
(b) Characterize the steady-state of the TDCE, and determine how steady-

state capital stock, consumption, and labor supply depends on the tax
rate ¿ .

(c) Suppose that instead of income taxes, the government only taxes purchases
of consumption and investment goods. Is there a tax system of this sort
that will give the same steady-state allocation as in (b)?

(d) Suppose that instead of purchasing gt with the income taxes, the gov-
ernment subsidizes purchases of consumption and investment goods and
balances its budget in every period. Is there a way to do this so that the
steady-state TDCE allocation is the same as if there were no government
at all?
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