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Stefania Albanesi
Text Box
OBSERVATIONS:
1) Ramsey equilibrium corresponds to the competitive equilibrium that maximizes
social welfare. This implies that the resulting allocation is constrained by any
restrictions that arise from the market structure.
The first best is the allocation that maximizes social welfare subject to only
technological and resource constraints.
The first best allocation may not be attainable as a competitive equilibrium.
If this is the case, the Ramsey equilibrium is inferior to the first best.
2) The definition of competitive equilibrium takes as given the fiscal instruments
of the government. It follows that the set of allocations that is attainable in a 
competitive equilibrium depends on those fiscal instruments. Therefore, the Ramsey 
equilibrium also depends on the fiscal instruments. though, often, there are multiple
sets of fiscal instruments that can surport the same competitive equilibrium allocation.



The Lucas-Stokey Cash-Credit Good Model

Representative Household

max
∞X
t=0

βtu (c1t, c2t, lt) ,

Md
t +QtB

d
t ≤ Md

t−1 − Pt−1c1t−1 − Pt−1c2t−1(1)
+Bd

t−1 +Wt−1 (1− τt−1) lt−1,(2)

Ptc1t ≤Md
t

Euler Equations

u1t
u2t

= Rt,

u1t = βu1,t+1Rt
Pt

Pt+1
, Rt = 1/Qt

ult + (1− τt)
Wt

Pt
u2t = 0.

Stefania Albanesi
Text Box
Chari, Christiano and Kehoe, JME 1996



ult + (1− τt)
Wt

Pt
u2t = 0.

Firms

c1t + c2t + gt ≤ ztl
d
t ,

Wt

Pt
= zt,

Government

Ms
t −Ms

t−1 +QtB
s
t +Wt−1zt−1τt−1lt−1

≥ Bs
t−1 + Pt−1gt−1

Policy

Π = {Ms
0 ,M

s
1 , ..., B

s
0, B

s
1, ..., τ0, τ1, ...}



For each Π, there is a private sector equilibrium:

x = [{c1t}t , {c2t}t , {lt}t ,
n
Md

t

o
t
,
n
Bd
t

o
t
],

p = ({Pt}t , {Rt}t) ,

Md
t =Ms

t , allt,

Bd
t = Bs

t , allt,

Rt ≥ 1, allt

Ramsey Policy

max
Π∈A

U (x (Π))
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Optimal Policy with No Uncertainty

Lagrangian of the Ramsey Allocation Problem:

=
X

t=0

t[W (c1t, c2t, lt; ) t (c1t + c2t + g zlt)

t (u2t u1t)] u20
R 1B 1

P0

To solve assume that t = 0. If find that the solution

to the unconstrained problem satisfies the constraint

then we have the constrained solution.

Solution for a given P0 at t > 0 satisfies:

W1t t = 0,

W2t t = 0,

W3t + z t = 0

Then:

albanesi
Text Box



² Solution does not depend on t:

²
W1t
W2t

= 1

²
W2t
W3t

= ¡1=z

Prescription: Minimize inter- and intra-temporal dis-

tortions.

¸ ¸ 0 is the utility cost of raising revenues via distor-

tionary taxes.

Recall from optimization theory, the solution of the

Lagrangean problem satis¯es a saddle condition: max

¤ with respect to the controls and minimize ¤ with

respect to ¸
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Stefania Albanesi
Text Box
OBSERVATION:
The common view for monetary economies without nominal frictions (such as sticky prices
or portfolio frictions) is that the Friedman rule is optimal.
This result itself is non generic. However, most models make assumptions on preferences
that imply a unitary elasticity of money demand. Under those assumptions, the Friedman rule
is optimal.



An economy with uncertainty

st realization of the state at t, drawn from a discrete
distribution

ŝ ∈ [s1, s2, ..sN ]

st = (s0, s1, ..., st)

Variables chosen after st realized:

Md
³
st
´
, Bd

³
st
´
, ci

³
st
´
, i = 1, 2, l

³
st
´

Asset market constraint: M
³
st
´
+ Q

³
st
´
B
³
st
´
≤

A
³
st−1

´
+B

³
st−1

´
Nominal bond returns are not state contingent.

Household preferences:X
t

X
st
βtµ

³
st
´
u
³
c1
³
st
´
, c2

³
st
´
, l
³
st
´´



Analogous set up of the Ramsey Allocation Problem

First order necessary conditions for the Ramsey allocation
problem:

• W1t
W2t

= 1

• W2t
W3t

= −1/z
³
st
´

Stationarity property of Ramsey allocation preserved as
in real economy.



Predictions for bond repayments:⎡⎣M
³
st−1

´
P (st)

+
B
³
st−1

´
P (st)

⎤⎦u2 ³st´

=
∞X
j=0

X
st+j

µ
³
st+j|st

´⎡⎣ X
i=1,2

ui
³
st
´
ci
³
st
´
+ ul

³
st
´
l
³
st
´⎤⎦

Currency and bonds are nominal liabilities of the govern-
ment.

They are not state contigent in nominal terms but are
state contingent in real terms.

→Government can minimize inter-temporal distortions by
taxing lump sum by changes in price level.

Implications:

• Low average inflation

• High volatility of realized inflation.






