Economics 202A Midterm Exam George A. Akerlof
Fall 2002 Andrea De Michelis

Answer each part of all four questions.

- Each question counts 20 points.

There are 80 points on the whole exam.
1. Shapiro-Stiglitz.

In this problem you are supposed to price an asset using the simple dynamic programming
technique that you learned while studying the efficiency-wage model of Shapiro and Stiglitz.

Suppose the asset pays $10 when the economy is in state / and $0 when it is in state L. The
transition probability from state H to state L is %. The transition probability from state L to state
H is Y. The interest rate is 25 %.

How much is a risk-neutral investor willing to pay for the asset when the economy is in state H.
2. Near-rationality.
Demand for the product of an individual firm is
m-p+p.
p is the price of the product of the individual firm. p is the aggregate price level.
Cost is zero. ‘

Firms’ own prices have negligible effect on the aggregate price level.

1. In an initial equilibrium all producers charge their individually optimal price.
What is the long-run price that all firms are charging with an initial money supply m,?

2. The money supply then changes to m, (1 + €).
All firms keep their initial (sticky) price.

How much does an individual firm lose by its failure to change its price?

3. Is the firm’s behavior described in (2) near rational? If so, why? If not, why not?
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3. Exchange Rates.

Consider a Dornbusch model of the economy. The short-run demand for money is of the form:

m-p=dy-Ar
where m is the log of the money supply
p is the log of the price level

y is the log of real income
and ris the nominal interest rate.

Log income is fixed at §.
The international interest rate is fixed at r.

Prices change in the domestic economy as a function of the difference between aggregate
demand and supply:

dp/dt=m[p+d(e-p)+(y-Dy-or]

Initially at time zero the log money supply is in long-run steady state at m,. It changes
discontinuously and unexpectedly at this time to m,.

1. What is the value of the log price p; at time 0 before the change in the money supply?
2. What is the long-run value of the log price p; after the change in the log money supply to m,?

3. What is the initial value e, of the log of the exchange rate at time 0 immediately after the
change in the money supply.

Express ¢, in terms of the rate of adjustment of the exchange rate toward its long run equilibrium
(0) and the long-run exchange rate €.

4. By how much did the log exchange rate overshoot? Express your answer in terms of the
parameters given and the change in the money supply.
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4. Consumption.

A consumer maximizes her expected 3-period utility, which is

U =u(c,) +u(cy) *+u(cs)

where
uc,)=c, - %ac/ 0<a<l
u(c,)=c,-%bc,’ 0<b<l1
and
n(c)=c-%dc’ 0<d<l1.

In period 1 she receives income Y + €,; in period 2, Y + €,; in period 3, Y + €,.
Each shock is i.i.d. with mean 0 and standard deviation 0.

The interest rate 1S Zero.

She is unaware of the shock in income before she plans her consumption for each respective
period.

1. What is her first period consumption, ¢,?
2. What is her second period consumption, ¢,?

Express ¢, and ¢, in terms of income Y and the shocks €, €,, and €5, as they apply.
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1. Shapiro-Stiglitz

The investor solves:

1/4 3/4
pL = 0+ 1/25PH + 1/25PL

The solution is: pg = 25.0, pr = 12.5. Thus, a risk neutral investor is willing to pay no more than $25.

{ PH=10+%PL+%Z?H

Note: if one assumes that fundamental asset equation is of the form interest rate time asset value equals
flow benefits plus expected (not discounted) capital gains, then py is $20.

2. Near-rationality

(a) p = argmax, p(mo —p —P) = p§j = Dy = My since in equilibrium p — p.
(b) p} = argmax, p(m; —p — Py) = argmax, p(mo + € —p —mg) = pj = mp(1 + .5¢)
Thus, by not reoptimizing the firm looses piqi(p}) — piaq1(pg) = -256%m?

(¢) Yes, it is near-rational because the loss is of an order of magnitude smaller than the shock.
3. Exchange Rates

(a) Using the LM equation: pj§ = mg — ¢g + Ar*.
(b) Thus, pj = my — ¢y + Mr* = p§ + Amy.
(¢) Recall that in equilibrium: ¢; — 2 = — (M) ™" (ps — D).
Thus, eg = e3 — (M) " (po — p1) = 1 + (A0) " Amy.
(d) Thus, the exchange has to overshoot by: ey — e; = (M) ™' Amy.
4. Consumption
The Euler condition for the problem is: w'(¢;) = Eyu/(ciy1), or since utility is quadratic and so marginal

utility is linear: u'(¢;) = v’ (Eiciqq)-

(a) Thus, 1 —ac; =1—bFico =1 —dE;c3, or Ejca = $c1 and Eycg = §e1. When she plans consumption
Y.

(b) When she plans consumption in period 2, her expected income is 3Y + £; — ¢;, she sets ¢z so that

in period 1, her expected income is 3Y, she sets ¢; so that c; + $c1 + Gc1 =3Y = ¢] = SM

Cco + 61—3Y+€1*61 éCQ—ng+d+b€1
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