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Problem Set 1

1. Consider the Cagan model

my — Py = —n(pt+1|t —Dt),

where m; and p; are logs of the money supply and price level, respectively, and n > 0. Solve

for the non-bubble price-level solution for the following (log) money-supply processes:

(a) Before period 0, the log money supply is expected to follow
mt+7‘t:m t<0,7’20

In period 0, the money supply is announced to be

me=m 0<t<Ty
me=m>m 11 <t<Th

ms =m T, <t.

(b) Before period 0, the log money supply is expected to follow
mt+7‘t:m t<0,7—20

In period 0, the money supply is announced to be

mg=m 0<t<Ty
mt:m+u(t—T1) T <t< T
mt:m+u(Tg—T1) T, <t.

(¢) The log money supply fulfills
me = M + apyg.

For what values of o does a unique non-bubble solution exist?

2. Assume that money pays a constant positive interest rate, z.

(a) Assume that a representative household holds money and nominal one-period bonds.
Assume that the bonds are not discount bonds but coupon bonds. That is, a bond bought
in period ¢t has a face value of 1 unit of account and is worth 1 + 4; unit of accounts in

the beginning of period ¢ + 1 including interest. Specify the representative household’s



period and intertemporal budget constraint (for the intertemporal constraint, specify the

conditions assumed).

(b) Assume that consumption, C, and real balances, M;/P;, enter the household’s util-
ity function. Derive a relation between the household’s marginal rate of substitution of

consumption for real balances and the nominal interest rate.
3. Assume that money pays zero interest rates. Let the household’s utility function be
u(Cym) =InC + V(m),

where m = M/P. Derive the money-demand equation when

(a)

2ma —m? (0 <m <a)

Vim =14 " iy
(b) 1-1/o
V(m) = ;”_ o

(c) Specify any satiation level of real balances for the utility functions in (a) and (b).

(d) What happens to money demand in (a) and (b) when interest rates go to zero and

infinity, respectively.

4. Consider two definitions of seignorage,)

My — M
Ssto=
t Pt bl
sz = it M
1+ P
Let
1 (s=1t)
dt,s = sl 1
T=t
Show that

i dy sST = i dy 452 — Mi1
s=t s=t Pt

5. Recall that, for x normal, we have

Elexp z] = exp {E[a:] + %Var [a:]} .



Show that, if x and y are jointly lognormal,

Ele] = exp <E[lnx] +%Var[lnx]>

E[zy] = E[z]|E[y]exp (Cov[lnz,Iny]).

6. Let the intertemporal utility function in period ¢ be
o0
E; Y B u(Cyymy),
s=t

where the period utility function is

lel/a _i_mlfl/a
1-1/o

u(Cym) =
and m = M/P. Assume that, conditional on information available in period ¢, consump-
tion growth, Cyy1/Cy, and gross inflation, P,11/FP;, are jointly lognormal.

(a) Derive an expression for the nominal interest rate in terms of the parameters of the

intertemporal utility function and the joint probability distribution.

(b) Derive an expression for the inflation risk premium in the Fisher equation in terms of

the same parameters.

7. Let

2t = P21+ &,

where |p| < 1 and E;_16, = 0.
(a) Solve the stochastic difference equation

Et[yt+2 — 2ayt+1 + byt] = 2,
for y¢, t > 0, where 0 < b < 1 and 2a > b+ 1.
(b) Solve the stochastic difference equation

Etlyer1 — 2ay: + byr—1] = 21,
where 0 < b < 1, 2a > b+ 1, and ;1 is given.

8. Consider the problem

minE; Y (1 - 8)6° "L,

s=t



where 0 < § < 1 and
1
Ls = 5[(ms = 7)* + Af]
(A > 0), subject to

Mspl = Ts + ATs + €541,

for s > t, where a > 0, Egegy1 = 0, my is given, and xg is a control variable. Solve the

problem and find the optimal reaction function,

Ts =70 +VTs,

in two ways:
(a) by defining a value function V(m;) = ko + kim; + 1kn? (motivate why quadratic) and
solving the Bellman equation, and

(b) by applying the method of Lagrange and solving the resulting difference equation.
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