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1. Short Questions

(25 points) /

(a) Suppose that an automobile costs P dollars new, the interest rate is  per year,
the future resale value of a one year old automobile is P/ dollars, and there are main-
tenance expenses of D dollars that must be paid at the end of the year. What is the
implicit rental price of the automobile for one year’s time?

(b-1) If permanent income is defined as the annuity value of expected income, then
why is it governed by the formula

Yot = By S (Va7
P 147 Jaer 1+r 7

(b-2) If income is governed by the equation, y; = O1yt—1 + a2 + e then show
that permanent income depends only on ¥ and y—1. Also develop an equation that
indicates how it depends on these variables. :

(c) Use a two period model of labor supply, derived from maximizing
U(C]_,nl) + :Bu’(c27 ln‘?)’

subject to

1
T 7‘c2 =a+win + 1—:;“&”2»

to show that a higher growth rate of wages (wp /'wl) leads to a higher growth rate of
(ng/n1) labor supply. Discuss how this result relates to MaCurdy’s work on life-cycle

labor supply.
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(d) Consider the following rational expectations model with two variables: a pre-
determined variable y1; and a nonpredetermined variable yg;. Does it have a unique,
stable rational expectations solution, according to the criteria of Blanchard and Kahn?

E,| Yttt | o 15 0 Yt
Y2,04+1 0 4 Yy |

If so, why? If not, which of their conditions is violated?

2. Departures from time-separable preferences and dynamic program-
ming

(25 points)
Consider a household that derives a flow of utility from consumption ¢; in the fol-
lowing manner:

1 -
u(er, 1) = T—Icx +0c—1]7,

with € being a parameter that indexes how important prior period consumption is for
current utility.- Assume that the household has the utility objective:

o]
Us = ) B u(Cttss Cobj—1)-
=0

Assume also that the household has a conventional flow budget constraint of the form

D41 =Y+ ap —

where p is the price of future wealth az41 in terms of current wealth a; and y is income.

(2) Explain intwitively why cs.; is a state variable for the household.

(b) If we define the variable, k: = ¢;—1, explain why the Bellman equation is

V(ke, at) = max{u(cs, ke) + BV (b1, az41)

where the maximization is subject to the pair of constraints
y+ai—payr—ca = 0,
kty1-¢ = 0.

. (c) Form a Lagrangian with the multiplier ); attached to the first of these constraints
and 6; attached to the second of these constraints, Find the first order conditions for

et, k41, Q41

(d) Use the envelope theorem to determine 8V (k:, az)/8k: and 8V (kt,az)/day.



3. The Neoclassicalﬁ Model

(25 points)
Consider the following version of the neoclassical growth model:

-
U = Zﬂtlog(Ct),
=0
Y = AKPN-e,
Kip1 = (1-06)K:+ 1

: = C(l+79)+L(1+7,

where 7¢ and 7¢ are the tax rates on consumption and investment, respectively. To

simplify assume that the tax revenue is used by the government to finance spending

that does not yield utility or enhance the productivity of the representative agent.
(a) Compute the steady-state levels of output, consumption, investment, and capital.

(b) Describe the effect of an increase in the tax rate 7% on the steady-state real
interest rate. Provide an intuitive explanation for this result.

)

(c) Explain the effects of an increase in 7¢ on the steady state level of output,
investment and consumption. '

4. Solve Only One of the Following Two Questions
(25 points)

4.1. Monopolistic Competition

Consider the following model in which final output producers use a range of intermediate
. inputs z;, indexed on the interval [0 1], which they combine according to the following

production function:
i 1/v

1
Y= [ / x;fdi] ,
0
where v < 1.

Each intermediate good is produced with labor (L;) according to the following pro-
duction function: ‘
’ ‘ x; = L.

(a) Solve the output producer problem, determining the demand for good z;.



(b) Compute the price chosen by each monopolist as a function of the wage rate.

(c) Compute the equilibrium profit made by each producer.

4.2. Small Open Economy

Consider the following model of a small open economy in continuous time. The economy
is populated by a representative agent that seeks to maximize his lifetime utility which
depends on the path for the consumption of tradables (CT) and non-tradable (CIVT)
goods: ) :

U= /Ooo e~P[log(CF) + 0log(CN™T))dt.

Fach agent supplies V units of labor that can be allocated to the‘production of
tradables (NT) or of non-tradables (N;¥T):

N = NF + N7,
Production in the trada.ble sector is given by:
Y[ = ATK (V)™
where K; represents the stock of capital. The capital stock evolves according to:
K; = I — 6K;. |

_ where I; represents the investment fiow.
Production in the non-tradables sector is given by:

C{VT = ANTTI—'y(NtNT)'y’

where T represents a fixed amount of land. - ‘
This economy can borrow or lend in the international capital market at rate . The

economy’s flow budget constraint is given by:
ag =ra; + (YiT - CtT - L),
lim e "a; = 0,
t—00

where a; represents net foreign assets. To simplify assume that r = p.
Characterize the steady state of this economy.



