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2. The household’s problem is,

max
ct,`t,It

E0

∞∑
t=0

e−ρt


[
c1−θt (1− `t)θ

]1−σ
− 1

1− σ


s.t.

ct + It = wt`t(1− τt) +RtKt + Tt

Kt+1 = (1− δ)Kt + It

where Tt are lump-sum taxes, and Rt = rt + δ. Set-up the Lagrangian,

£ = E0


∞∑
t=0

e−ρt


[
c1−θt (1− `t)θ

]1−σ
− 1

1− σ


+

+E0

{
∞∑
t=0

λt [wt`t(1− τt) +RtKt + Tt + (1− δ)Kt − ct −Kt+1]

}
(a) The first order conditions are,

Et

{
e−ρt

[
c1−θt (1− `t)θ

]−σ
(1− θ)c−θt (1− `t)θ − λt

}
= 0

Et

{
−e−ρt

[
c1−θt (1− `t)θ

]−σ
θc1−θt (1− `t)θ−1 + λtwt(1− τt)

}
= 0

Et {−λt + λt+1[Rt+1 + 1− δ]} = 0

(b) Combining the first and the third, the second and the third and the first and the

second you get respectively,[
c1−θt (1− `t)θ

]−σ
c−θt (1− `t)θ = e−ρEt

{[
c1−θt+1 (1− `t+1)

θ
]−σ

c−θt+1 (1− `t+1)
θ (1 + rt+1)

}

e−ρEt

{
(1 + rt+1)

(
c1−θt+1 (1− `t+1)

θ

c1−θt (1− `t)θ

)−σ (
ct+1

ct

)1−θ (
1− `t+1

1− `t

)θ−1
wt
wt+1

(1− τt)
(1− τt+1)

}
= 1

(1− `t)−1
θ

1− θ
=
wt (1− τt)

ct

where I have used that Rt = rt+δ. The first of these equations reflects the trade-off

between consumption today and consumption tomorrow. The second reflects the

trade-off between leisure (labor supply) today and leisure (labor supply) tomorrow.

The third reflects the trade-off between leisure and consumption today. See class

notes for the intuition.

2



(c) Consider the deterministic version of the model (no uncertainty) and assume θ = 1.

In this case the second intertemporal condition from part (b) becomes,

1− `t
1− `t+1

=

{
wt+1

wt

(1− τt+1)

(1− τt)
1

e−ρ(1 + rt+1)

} 1
σ

Intuitively, if taxes are expected to be higher next period than this period (τt+1 > τt),

this will reduce my expected after tax income in t + 1 relative to t. This implies

that I would reduce my relative labor supply tomorrow, and therefore work harder

today (take relatively less leisure today). See equation for mechanics of the sign of

this effect.
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4. (a) False. The purpose of the Lucas model is to provide a rationalization of why prices

are sticky and therefore how surprises in the money supply can possibly affect

output. The implication is that unexpected money growth can increase both output

above its normal and inflation above what is expected. That is, if the policymaker

surprises the public with unexpected increase in money it can get output gains.

It will appear then that when inflation is high output is high (this is the positive

reduced form correlation found in the Phillips Curve). However, if the policymaker

switches to a policy of permanently higher money growth, the public will figure this

out and then there will be no output gains (only price changes). According to the

Lucas critique, once the policymaker tries to exploit a reduced form correlation that

correlation can disappear.

(b) False. Discretionary monetary policy is subject to the time inconsistency problem.

Once the time of implementation arrives the government has the incentive to cheat

and deviate from its previously announced low inflation policy, in order to get

output gains (by causing high inflation). But then you will just end up with high

inflation without output gains because the public will figure it out. With binding

rules the government cannot cheat but the problem is that it does not allow for

flexibility in responding to unexpected circumstances. This does not mean that the

answer is discretion. The policymaker has to somehow tie its own hands by building

credibility (reputation) or delegating authority for the conduct of monetary policy

to a body that does not share the same preferences as the policymaker (delegation).

5. (a) The two dynamic equation of this model are the Euler equation and the capital

accumulation equation (in units of effective labor),

ċ(t)

c(t) +G0

=
αk(t)α−1)− ρ− θg

θ

k̇(t) = k(t)α − c(t)−G0 − (n+ g)k(t)

In long-run equilibrium (steady state or BGP) we have that: ċ = k̇ = 0. The

ċ = 0 schedule implies that k∗ =
(

α
ρ+θg

) 1
1−α

. The k̇ = 0 schedule then implies that,

c∗ = (k∗)α − (n+ g)k∗ −G0. And the production function implies, y∗ = (k∗)α. The

BGP is depicted as point E in Fig.3. Since y is constant on the BGP the growth

rate of output per worker is,
˙Y/L

Y/L
= ẏ

y
+ Ȧ

A
= g.

(b) When government purchases increase unexpectedly and permanently to G1 > G0

the k̇ = 0 schedule shifts down just as in the standard textbook case with wasteful

government expenditures. The reason is that the government is now taking away
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more resources from the economy. See Fig.4. The ċ = 0 schedule does not shift.

The reason is that the increase in G leads to a one-for-one decrease in consumption

(note that c and G are perfect substitutes here). So changes in G will affect only the

level of c but will leave its growth rate unaffected. So at the time of the change (t0)

c jumps down by the full amount of the increase in G, to place the economy on the

new BGP - point E’ in Fig.4. Thus k is not affected and consequently r = αkα−1 is

unaffected.
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