Question I (70 points) Consider the following modification of the real business cycle
model. A representative consumer has preferences over consumption ¢; and labour /;. The

expected lifetime utility is defined by

U=FEy Y Bl 1), v>1,0<8<1,
t=0

The markets are perfectly competitive. The production fu the representative
firmisy; = 2z /ﬁ?ltl *, where k; is the stock of capital and z; rep

shocks. The stock of capital is owned by the consumer.
depreciates after one period. That is, the stock

technology shocks follow an autoregressive procesg ¢f or

=pz51+e, 0 <p<l. @
'y distré%@,gt "N (0,0?). There is

The innovations ¢; are independently and
no trend in technology. O

You can make any additional ag

(a) (5 points) ization problem. Be explicit about which
variables

chooses &\N ich variables it takes as given.
(b) (5 poi ive and @e‘c the first order necessary conditions of the firm.

2. (1 ts) The cor@er’s problem

(a) (5 Points) Wrendgwn the representative consumer’s optimization problem. Be
explicit aboutwhich variables the consumer chooses and which variables (s)he

takes as given.

(b) (10 points) Using the method of Lagrange, or the approach discussed in Romer
(2012) “Advanced Macroeconomics,” derive the first order necessary conditions

for the consumer. Interpret these conditions.



3. (5 points) Competitive equilibrium. Define, in detail, a competitive equilibrium

of this model. Interpret the equilibrium conditions from an economic perspective.

4. (20 points) Solution

(b > 0). Show that, if

the guess is correct, the equilibrium investment is a coustaNt fraction of output.

(a) (5 points) Make a guess that in equilibrium ¢, ] = by,,

(Hint: you do not need to find the value of b for t Stion).

D
(b) (5 points) Find the value of b, and verify that Wlt lue aluilibrium

conditions of the model are satisfied.

<
(c) (5 points) Find the equilibrium employrhéut /; iy a functlon state variables

k, and z;, and the parameters of the mode @
(d) (5 points) Show that, starting from Phe initial per = 0, the analytical

solution of the model for all e : riaple e computed recursively.

5. (15 points) Implication nsider the labour market

e*ion for % supply. Plot the labour supply curve.

Does the laboyx s v have a n@' or a negative slope? Why? How is the

labour sup % 'nt from @n the simplified real business cycle model in
Romer Q dvance roeconomlcb”?
(b) (5 po on for labour demand. Plot the labour demand

mand have a positive or a negative slope? Why?

in period {.

(a) (5 points) Find t

of technology increases from z; to z5. Analyze what
eHW#¥a pp Chnology shock has labour demand and labour supply. FEx-
plain the mlc intuition behind these H Hts. What happens to equilibrium
employment? Can the model replicate a stylized business cycle fact that em-

ployment is procyclical in the actual data? Explain.



6. (5 points) Implications for investment

In the actual data, investment is procyclical and more volatile than output. Can the
model replicate these two stylized business cycle facts about investment? Explain

your response.

Question 2 (30 points) Consider the consumption-saving model\with durable consump-

max By  Zopf @
{Ct, D¢, A1},
subject to

A = (1

Dt —
thm (1 + T) tAt_FO%
Here D, denotes the stock ofgu/g%s good

Assume that the representdtive cons
ing i @ oncave. The consumer derives the service flows
@s at the stock of durables, and not the consumption

inctuded in utility function.

the consumer.

1. (5 points) Ex ::!! rords the economic interpretation of all constraints faced by

2. (10 points) Let )\, and u, denote the Lagrange multipliers for the constraints (1)
and (2).

(a) (5 points) Write the Lagrangian for this problem. Derive the first-order neces-

sary conditions for the consumer.
4



(b) (5 points) Manipulate the first order conditions to get two equations in terms
of Dy, p, and p,,,. (Hint: if your derivations are correct, you should get the
“usual” Euler equation by setting 6 = 1). Can you describe the economic trade-

oP embedded in these equations?

3. (10 points) Assume that the utility function is quadratic, ;) aCy  bC?, and
8= 1%7’ The range of the parameters in the utility functi ch that D, remains

positive in all the periods.

(a) (5 points) Show that the optimal conditions At the stock-6f durables

D, follows a random walk.

Do consumption

(b) (5 points) Write C; C, ; in terms of D, and D, @
expenditures (; follow a random w What are@

C} when 6 =07 %
4. (5 points) In the data, expedd dura,blesa to follow a process close to

I
a random walk. Can you his fact w@the above results?

¢ 2.
e series properties of



