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1. In the typical q-theory model assume that pro�ts are linear and cost
of adjustment of investment is quadratic

�(K) = �� �K
C(I) = I2=2

a) Construct the locus
:
q = 0 and

:

K = 0: Calculate the long run equilib-
rium value of K.
b) Assume that initially K and q are in equilibrium. What would be the

e�ect of a war that distroys most of the capital stock?
c) The government taxes investment. Firms pay � for each unit of cap-

ital they acquire and recieve a subside of the same amount for each unit of
disinvestment.
d) Assume that the interest rate is certain but future pro�tability is un-

certain because � is uncertain. Would uncertainty have any inuence in the
results of the model with respect to the case without uncertainty? Explain.

2. Consider a �rm that is comtemplating undertaking an investment
with a cost of I. There are two periods. The investment will pay o� �1 in
period 1 and �2 in period 2. The payment in period 1 is certain but the
second period pay o� is uncertain. Firm maximizes pro�ts and the interest
rate is zero.
a) Suppose the �rm's only choice are to undertake the investment in

period 1 or not to undertake it at all. Under what condition will the �rm
undertake the investment?
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b) Suppose the �rm also has the possibility of undertaking the investment
in period 2, after the value of the pay o� (�2) is known; in this case the
investment pay o� only �2: Is it possible for the �rm's expected pro�ts to be
higher if it does not invest in period 1 than if it does even if the condition in
a) is satis�ed?
c) De�ne the cost of waiting as �1; and de�ne the bene�t of waiting as

Pr ob(�2 < 1)E(I ��2j�2 < 1): Explain why these represent the cost and the
bene�t of waiting. Show the di�erence in the �rm's expected pro�ts between
not investing in period 1 and investing in period 1 equals the bene�t of
waiting minus the cost.
Hint: if you need help look at Bernanke (1983), "Irreversibility, uncer-

tainty and cyclical investment," QJE, 98, 85-106 or Dixit and Pyndick (1994),
Investment under uncertainty, Princeton University Press.

3. (Not compulsory) Consider the installation cost of unit of investment
with the following characteristics:

�(I=K)

8><>:
�0(I=K) > 0
�(0) = 0

2�0(I=K) + I=K�00(I=K) > 0

9>=>;
Firms maximize the present value of future cash ows

V =

1Z
0

e�rt[F (Kt; Lt)� wLt � It(1 + �(It=Kt))]dt

Depreciation is set to 0 (or production function can be interpreted as net

production). Therefore,
:

Kt = It:
a) Write the �rst order conditions and the transversality condition.
b) Obtain investment as a function of q. Characterize the properties of

the �rst derivative of the function.
c) Write down the steady state and analyze the dynamics of the system.
d) (Di�cult) Show that if the investment function and the production

function are constant returns to scale then marginal q is equal to Tobin's
average q. Hint: notice that (

:

qK)=
:
qK +

:

Kq: Use the �rst order conditions
to solve this equation.
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