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1 AnprepHaruBHasg cnenuuKanmda N3/1ep2KEK OCBOEHUs KaITUTAJIA

[IpescraBbre pupmy, KOTOpasg HHBECTUPYET B KAIIUTAJ U OT/IAET ITOT KAIIUTAJI B APEH/TY 110 9K30TeH-
HO 3aJIaHHO# TOCTOAHHOI cTake R (wactmanoe pasrosecue). Takum 06pa3zoM, MaKCHMU3AIMOHHAST
3aja4da GUPMBI BBITJISIIET TaK:

max/ e "[RK; — I]dt.
I Jo

npu JUHAMHUYIECKOM yC.HOBI/II/I
K=KJ(I/K),J >0,J"<0,J(0)=0,J'(0) =1

rae 0 - HOpMa aMOPTU3AIMH.

a) JlaiiTe 94eTKy0 MHTEPIPETAINIO IUHAMUIECKOMY YCJIOBHIO JJIsl KAITUTAIA, BKIIOYAsS BCE -
TeIpe ycaosust Ha yukuuio J(I/K).

6) BeiBesere yCa0BUS IEPBOTO MOPSIIKA [T 3TOM 3aga9n. HaCKOIbKO OHM COTJIACYIOTCS C BbI-
BEJEHHBIMU B KJiacce?

B) CymecTByer i CTalMOHAPHBIN PEKUM B JAHHBIA MOJE/IN, IJIe CTAIMOHAPHBIA PEXKUM OTIpe-
nensiercst kak K = ¢ = 07 Ecan za, TO NpU KAKUX yCJIOBHSIX, U SIBJISIETCS JIM OH €[MHCTBEHHBIM?
JajiTe 9eTKYI0 MHTYWIINIO, TOYEMY MPHU JAPYTUX YCIOBUASX CTAIMOHAPHBINA PEKUM HE CyIIECTBYET.

r) N306pasure nomyuunsniyiocs cucremy Ha (ha30BOM MOPTPeTE B MPOCTPaHCTBe ¢, K, ¢ KanuTa-
JIOM, OTJIO?KEHHOM T10 TOPU30HTAIBHON OCH, JIJIs C/Iydast, KOT/Ia CTallMOHAPHBINH PEXKUM CyIIECTBYET.

2 Investment and the Housing Market

Consider the following model of the housing market (due to Jim Poterba):

I=¢(P), ¢ >0
R+ P
r+4d= Iz
R=R(H). R <0
H=1-6H

where [ is gross investment in housing, P is the price of a house, R is the rental cost of a house, and
r is the real interest rate.

(a) Explain why each of the equations of the model is reasonable.

(b) Write the model in terms of two variables (a state variable and costate variable) and two
equations of motion.

(c) In a phase diagram, display the system’s dynamics



(d) What is the steady state effect on H, P, I, and R of an increase in the real interest rate r?

(e) What is the effect on h, P,I, and R over time of an unanticipated, permanent increase in the
rental rate r?

(f) What is the effect of an unanticipated, temporary increase in real interest rate?

(g) What is the effect of a pre-announced future permanent increase in the real interest rate?

(h) Suppose that instead of having rational expectations (here, perfect foresight) about the price of
a house, people have static expectations - they expect that the price of a house will never change
from what it is now. Redo part (e) under this new assumption

3 Asymmetric Information and Market Collapse

Consider the following model of student loans (following Gregory N. Mankiw).

Each student decides whether to take a bank loan and invest in education, which will bring an
expected return R to the student, but with probability P the student will default and pay nothing
to the bank. R, P are heterogeneous across students; students know their own values, but the bank
only knows the general distributions. Specifically, the average probability of default is II. The bank
can invest into a risk-free security with return p or lend to student at interest rate r. The banks
and students are risk-neutral.

(a) Equalizing returns for banks, what is the relation between r and p given that the banking sector
is competitive? Call this condition (1).

(b) For the student, what is the expected return and expected payment for loan? Under what
condition will the student take a loan? Draw this condition in P, R space. Will all students for
whom R > p take the loan? What about the other? Why or why not?

(c) For the bank, what is the probability of repayment conditional on the knowledge about what
type of students take the loan (use the answer to (b) in answering this question)? Write down the
corresponding function II(r), and call it condition (2).

(d) Draw conditions (1) and (2) in the II, r space. Will there always be an equilibrium?

(e) Solve for a particular case when R is constant and P is uniform. Under what conditions will
there be an equilibrium?

(f) What does this model imply about the sensitivity of investment with respect to the interest
rate? Can this model help understand the collapse of investment during the Great Depression in
the U.S. and in Russia of 1990s?



