Problem Set
LECTURE VI: Public Finance in the Canonical
RBC

Exercise 1. Lump Sum Taxes:

(a) Show how a higher government share of GDP (w) along the determin-
istic steady state affects the level of steady state capital (K).

(b) Does this imply a higher level of steady state output (Y)? Explain
why.

(c) What happens to the steady state level of aggregate private output,
YP = C + I, as the government share of GDP (w) increases? Explain.

Exercise 2. Distortionary Taxation, No Lump Sum Taxes: A repre-
sentative household gets utility from consumption and government spending
and disutility from labor. It gets to choose how much labor to supply and
how much to consume; it takes government spending as given. It can save
by accumulating bonds or capital. It leases capital to a representative firm
on a period-by-period basis. It owns the firm and receives profit from the
firm via a lump sum payment. It faces a common distortionary tax rate on
its labor and capital income. Its problem can be written:

00 N1+x
max Ep» A'4lnC— 00— — +yInG

{Co.NuKer1,Bin} I+ x
subject to
Ci+ K1 — (1= 0)Ki + Biy1 < (1 — 1) (welNe + Ry Ky) + 1L + (1 4+ 1r4—1) By
(a) Derive the first order conditions for the household problem.

(b) A representative firm produces output according to Y; = AthaNtl_a.
Each period, it solves the static problem of picking K; and Ny to
maximize static profit. Derive the first order conditions for the firm.



The government’s budget constraint is given by:
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D, is government debt (so that positive values of D; mean that the govern-
ment faces an interest expense). Government spending follows an exogenous
AR(1) process with non-stochastic mean of G:
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The tax rate follows an AR(1) process with non-stochastic mean of 7, but
reacts to deviation of the debt-gdp ratio from an exogenous steady state
target, D/Y:
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The parameter ~y; is such that the there is a determinate, non-explosive
equilibrium. Exogenous productivity follows an AR(1) in the log with non-
stochastic mean of unity:
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(¢) Assume that B; = Dy initially. What must be true about household
bond-holdings and government debt going forward? Write down the
definition of a competitive equilibrium. Derive an expression for the
aggregate resource constraint (i.e. the expenditure identity expression
for output).

(d) Assume that in steady state the government consumes an exogenous
fraction of output, i.e. % = w > 0. Assume further that the steady
state debt-gdp ratio is exogenous, %. Solve for the steady state value
of 7 consistent with the government’s budget constraint holding in

steady state.

(e) Given exogenous values of w and %, as well as the steady state value
of 7 you found above, solve for expressions for the steady state values
of all other endogenous variables in terms of these parameters and the
other deep parameters of the model.



