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Motivation

Recent calls for macro-prudential regulation. 

But some people doubt its effectiveness.
e.g. “Greenspan Doctrine”

(=Ex ante regulation is too costly compared to ex post “mopping up.”)
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Summary

This paper studies the desirability of 
ex ante vs ex post policies in a very simple setup.

Marginal cost/benefit
of ex ante policy

It is shown that the optimal policy consists of 
a combination of both ex ante & ex post policies.

The point of optimality is determined such that 

Marginal cost/benefit
of ex post policy

=
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Key Assumptions

Key Assumptions

Financial markets are imperfect:
borrowing is subject to constraints
constraints depend on asset prices
potential for feedback spirals between

collapsing asset prices
tightening borrowing constraints
declining spending

→ financial accelerator, debt deflation, ...
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Feedback Spirals
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Model

Consider an open economy in a 1-good world 
with 3 time period t=0, 1, 2.

The economy is populated by a continuum of 
identical consumers with the following utility function. 

ratio of ex-ante intervention equals the expected marginal cost/benefit ratio of ex-post
intervention. Even though we show that it is always optimal to engage in ex-ante
measures, we also replicate the result of Benigno et al. that the equilibrium quantity
of debt may be higher in an economy where policymakers have access to ex-post in-
terventions. While this may be an important finding, it does not provide insights into
the desirability of ex-ante prudential policy measures.
Lastly, our paper discusses the implications of our findings for the calibration of

models of ex-ante macro-prudential policy measures. We find that if such models do not
specifically account for ex-post measures but are calibrated to data that is generated in
economies in which policymakers have optimally employed ex-post measures, then the
optimal magnitude of ex-ante measures is still a good approximation. This validates
the modeling approach of Jeanne and Korinek (2010) and Mendoza and Bianchi (2010).

2 A Simple Model

Our benchmark model is based on the simple setup in Jeanne and Korinek (2010a),
augmented by an analysis of an ex-post policy measure that a!ects labor supply. We
describe a small open economy in a one-good world with three time periods t = 0, 1, 2.

2.1 Consumers

The economy is populated by a continuum of atomistic identical consumers who con-
sume ct every period and provide labor l1 in period 1. We denote their utility as

u(c0) + u(c1 ! d (l1)) + c2. (1)

where u (ct) is a standard neoclassical utility function and the disutility of labor d (l1)
in period 1 enters in GHH format and satisfies d (0) = d! (0) = 0 < d!! (l1).2 Domestic
income involves two components: in period 1 consumers obtain labor income Al, which
is not pledgeable to foreign creditors. The productivity parameter A may be subject to
a stochastic productivity shock. In period 2, consumers obtain a return y2 on an asset
that can be pledged as collateral on loans from foreign investors. (The asset is not
acquired by foreign investors because domestic residents have a strong comparative
advantage in managing it). For simplicity, we assume that the asset return y2 is
deterministic. Initially, each domestic consumer owns !0 = 1 unit of the asset, and
the price of the asset at time t is denoted by pt. Domestic consumers can buy or sell
the asset in a perfectly competitive domestic market in period 1, but in a symmetric
equilibrium we must have !1 = 1.
The consumer issues one period bonds in periods 0 and 1 and repays in periods 1

and 2. We denote by bt the amount of bonds to be repaid at the beginning of period

2The GHH form simplifies our analysis but does not a!ect our basic insight. An alternative
formulation where the utility of consumption and the disutility of labor enter in linearly separable
form yields similar results and is available from the authors upon request.

4

Consumption at each t

Utility of consumption 
at each t

Labor at t=1

Disutility of labor with 
d(0) = d’(0) = 0 < d’’(l1)
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Model (Ctd.)
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Income                                        Al1                    y2

Borrowing            b1                 b2

Consumption       c0                  c1                    c2

Repayment                                    b1                    b2

+

+ +

From labor
Stochastic
Not pledgeable

From endowed asset
deterministic
pledgeable

Since ∄ default in eqrm,

the interest rate is 0

In

Out

{

{
Friday, April 15, 2011



Collateral Constraint

Assume consumers can buy or sell the asset 
in a (perfectly competitive) market (in t=1).

pt: Price of the asset in period t

Also impose the following collateral constraint in t=1.

t. The riskless world interest rate is normalized to zero. Since there is no default in
equilibrium, domestic consumers can borrow at that interest rate.
In period 1, borrowing by the consumer is subject to a collateral constraint of the

form
b2 ! !"1p1 (2)

The micro-foundation for this constraint is that a consumer could walk away from his
debt, following which foreign creditors could seize a fraction ! < 1 of his asset holdings
and sell them to other consumers in the domestic market in period 1. As discussed
in Jeanne and Korinek (2010ab), this setup leads to financial amplification e!ects
when the constraint becomes binding, as reduced consumption, falling asset prices and
declining borrowing capacity mutually reinforce each other. Since decentralized agents
do not internalize the pecuniary externalities that lead to financial amplification, they
engage in what we termed “excessive borrowing” in that paper.
In order to study optimal ex-ante and ex-post policy measures, we introduce two

policy instruments that a planner may use. First, the planner can impose macro-
prudential taxes in period 0 to discourage excessive indebtedness. Specifically, the
planner can impose a tax # on borrowing b1 in period 0, which is rebated as a lump
sum T = #b1. Secondly, the can stimulate the economy ex post in the event of binding
constraints by subsidizing labor at rate s. This instrument is similar to the ones that
a planner has available in Benigno et al. (2010ab). For simplicity, the government
revenue R = sAl1 necessary to finance the subsidy is raised via a lump-sum tax. We
summarize the resulting budget constraints as

!
"

#

c0 = (1" #) b1 + T,
c1 + b1 = (1 + s)Al1 + b2 + ("0 " "1) p1 "R,
c2 + b2 = "1y2.

(3)

The optimization problem of a representative consumer can be described as maxi-
mizing the expectation of utility (1) subject to the budget constraints and the borrow-
ing constraint (2) and (3), where we denote the Lagrange multiplier to the borrowing
constraint as $. The detailed problem is described in the appendix. The consumer’s
optimality conditions with respect to b1, b2, l1 and "1 are

u! (c0) (1" #) = E [u! (c1)] (4)

u! (c1) = 1 + $ (5)

(1 + s)A = d! (l1) (6)

p1 =
y2

(1" !) u! (c1) + !
(7)

The last equation represents the asset pricing condition for the economy. If the asset
could not be used as collateral, the price would just be the ratio of marginal products
times the asset payo! y2. However, the denominator in equation (7) captures the
additional benefit of owning the asset in providing collateral.

5

Constant 
smaller than 1

The amount 
of the asset 
held in t=1.

This induces the externality among consumers through pt.
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Ex Ante & Ex Post Policies

Ex ante

A planner can impose a tax on borrowing in t=0,

which is rebated as a lump sum benefit.

Ex post

A planner can subsidize labor in t=1, 

the cost of which is raised via a lump sum tax.
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Budget Constraint

The resulting budget constraint is as follows.

t. The riskless world interest rate is normalized to zero. Since there is no default in
equilibrium, domestic consumers can borrow at that interest rate.
In period 1, borrowing by the consumer is subject to a collateral constraint of the

form
b2 ! !"1p1 (2)

The micro-foundation for this constraint is that a consumer could walk away from his
debt, following which foreign creditors could seize a fraction ! < 1 of his asset holdings
and sell them to other consumers in the domestic market in period 1. As discussed
in Jeanne and Korinek (2010ab), this setup leads to financial amplification e!ects
when the constraint becomes binding, as reduced consumption, falling asset prices and
declining borrowing capacity mutually reinforce each other. Since decentralized agents
do not internalize the pecuniary externalities that lead to financial amplification, they
engage in what we termed “excessive borrowing” in that paper.
In order to study optimal ex-ante and ex-post policy measures, we introduce two

policy instruments that a planner may use. First, the planner can impose macro-
prudential taxes in period 0 to discourage excessive indebtedness. Specifically, the
planner can impose a tax # on borrowing b1 in period 0, which is rebated as a lump
sum T = #b1. Secondly, the can stimulate the economy ex post in the event of binding
constraints by subsidizing labor at rate s. This instrument is similar to the ones that
a planner has available in Benigno et al. (2010ab). For simplicity, the government
revenue R = sAl1 necessary to finance the subsidy is raised via a lump-sum tax. We
summarize the resulting budget constraints as

!
"

#

c0 = (1" #) b1 + T,
c1 + b1 = (1 + s)Al1 + b2 + ("0 " "1) p1 "R,
c2 + b2 = "1y2.

(3)

The optimization problem of a representative consumer can be described as maxi-
mizing the expectation of utility (1) subject to the budget constraints and the borrow-
ing constraint (2) and (3), where we denote the Lagrange multiplier to the borrowing
constraint as $. The detailed problem is described in the appendix. The consumer’s
optimality conditions with respect to b1, b2, l1 and "1 are

u! (c0) (1" #) = E [u! (c1)] (4)

u! (c1) = 1 + $ (5)

(1 + s)A = d! (l1) (6)

p1 =
y2

(1" !) u! (c1) + !
(7)

The last equation represents the asset pricing condition for the economy. If the asset
could not be used as collateral, the price would just be the ratio of marginal products
times the asset payo! y2. However, the denominator in equation (7) captures the
additional benefit of owning the asset in providing collateral.
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Consumer’s Problem

max

s.t.

ratio of ex-ante intervention equals the expected marginal cost/benefit ratio of ex-post
intervention. Even though we show that it is always optimal to engage in ex-ante
measures, we also replicate the result of Benigno et al. that the equilibrium quantity
of debt may be higher in an economy where policymakers have access to ex-post in-
terventions. While this may be an important finding, it does not provide insights into
the desirability of ex-ante prudential policy measures.
Lastly, our paper discusses the implications of our findings for the calibration of

models of ex-ante macro-prudential policy measures. We find that if such models do not
specifically account for ex-post measures but are calibrated to data that is generated in
economies in which policymakers have optimally employed ex-post measures, then the
optimal magnitude of ex-ante measures is still a good approximation. This validates
the modeling approach of Jeanne and Korinek (2010) and Mendoza and Bianchi (2010).

2 A Simple Model

Our benchmark model is based on the simple setup in Jeanne and Korinek (2010a),
augmented by an analysis of an ex-post policy measure that a!ects labor supply. We
describe a small open economy in a one-good world with three time periods t = 0, 1, 2.

2.1 Consumers

The economy is populated by a continuum of atomistic identical consumers who con-
sume ct every period and provide labor l1 in period 1. We denote their utility as

u(c0) + u(c1 ! d (l1)) + c2. (1)

where u (ct) is a standard neoclassical utility function and the disutility of labor d (l1)
in period 1 enters in GHH format and satisfies d (0) = d! (0) = 0 < d!! (l1).2 Domestic
income involves two components: in period 1 consumers obtain labor income Al, which
is not pledgeable to foreign creditors. The productivity parameter A may be subject to
a stochastic productivity shock. In period 2, consumers obtain a return y2 on an asset
that can be pledged as collateral on loans from foreign investors. (The asset is not
acquired by foreign investors because domestic residents have a strong comparative
advantage in managing it). For simplicity, we assume that the asset return y2 is
deterministic. Initially, each domestic consumer owns !0 = 1 unit of the asset, and
the price of the asset at time t is denoted by pt. Domestic consumers can buy or sell
the asset in a perfectly competitive domestic market in period 1, but in a symmetric
equilibrium we must have !1 = 1.
The consumer issues one period bonds in periods 0 and 1 and repays in periods 1

and 2. We denote by bt the amount of bonds to be repaid at the beginning of period

2The GHH form simplifies our analysis but does not a!ect our basic insight. An alternative
formulation where the utility of consumption and the disutility of labor enter in linearly separable
form yields similar results and is available from the authors upon request.
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t. The riskless world interest rate is normalized to zero. Since there is no default in
equilibrium, domestic consumers can borrow at that interest rate.
In period 1, borrowing by the consumer is subject to a collateral constraint of the

form
b2 ! !"1p1 (2)

The micro-foundation for this constraint is that a consumer could walk away from his
debt, following which foreign creditors could seize a fraction ! < 1 of his asset holdings
and sell them to other consumers in the domestic market in period 1. As discussed
in Jeanne and Korinek (2010ab), this setup leads to financial amplification e!ects
when the constraint becomes binding, as reduced consumption, falling asset prices and
declining borrowing capacity mutually reinforce each other. Since decentralized agents
do not internalize the pecuniary externalities that lead to financial amplification, they
engage in what we termed “excessive borrowing” in that paper.
In order to study optimal ex-ante and ex-post policy measures, we introduce two

policy instruments that a planner may use. First, the planner can impose macro-
prudential taxes in period 0 to discourage excessive indebtedness. Specifically, the
planner can impose a tax # on borrowing b1 in period 0, which is rebated as a lump
sum T = #b1. Secondly, the can stimulate the economy ex post in the event of binding
constraints by subsidizing labor at rate s. This instrument is similar to the ones that
a planner has available in Benigno et al. (2010ab). For simplicity, the government
revenue R = sAl1 necessary to finance the subsidy is raised via a lump-sum tax. We
summarize the resulting budget constraints as

!
"

#

c0 = (1" #) b1 + T,
c1 + b1 = (1 + s)Al1 + b2 + ("0 " "1) p1 "R,
c2 + b2 = "1y2.

(3)

The optimization problem of a representative consumer can be described as maxi-
mizing the expectation of utility (1) subject to the budget constraints and the borrow-
ing constraint (2) and (3), where we denote the Lagrange multiplier to the borrowing
constraint as $. The detailed problem is described in the appendix. The consumer’s
optimality conditions with respect to b1, b2, l1 and "1 are

u! (c0) (1" #) = E [u! (c1)] (4)

u! (c1) = 1 + $ (5)

(1 + s)A = d! (l1) (6)

p1 =
y2

(1" !) u! (c1) + !
(7)

The last equation represents the asset pricing condition for the economy. If the asset
could not be used as collateral, the price would just be the ratio of marginal products
times the asset payo! y2. However, the denominator in equation (7) captures the
additional benefit of owning the asset in providing collateral.
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policy instruments that a planner may use. First, the planner can impose macro-
prudential taxes in period 0 to discourage excessive indebtedness. Specifically, the
planner can impose a tax # on borrowing b1 in period 0, which is rebated as a lump
sum T = #b1. Secondly, the can stimulate the economy ex post in the event of binding
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a planner has available in Benigno et al. (2010ab). For simplicity, the government
revenue R = sAl1 necessary to finance the subsidy is raised via a lump-sum tax. We
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!
"

#

c0 = (1" #) b1 + T,
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The optimization problem of a representative consumer can be described as maxi-
mizing the expectation of utility (1) subject to the budget constraints and the borrow-
ing constraint (2) and (3), where we denote the Lagrange multiplier to the borrowing
constraint as $. The detailed problem is described in the appendix. The consumer’s
optimality conditions with respect to b1, b2, l1 and "1 are

u! (c0) (1" #) = E [u! (c1)] (4)

u! (c1) = 1 + $ (5)

(1 + s)A = d! (l1) (6)

p1 =
y2

(1" !) u! (c1) + !
(7)

The last equation represents the asset pricing condition for the economy. If the asset
could not be used as collateral, the price would just be the ratio of marginal products
times the asset payo! y2. However, the denominator in equation (7) captures the
additional benefit of owning the asset in providing collateral.
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Planner’s Problem

To derive the optimal policy,
consider the following planner’s problem

of maximizing consumer’s utility.

2.2 Ramsey Planner

The optimization problem of a Ramsey planner in our setting is to choose his optimal
ex-ante and ex-post policy instruments ! and s so as to maximize expected utility
of domestic consumers, while respecting their optimality conditions (4) to (7), their
budget constraints (3) — which equal the resource constraints in our setup — and the
borrowing constraint (2). See the appendix for details.
This Ramsey problem can be simplified by making the following observations: the

two policy instruments ! and s allow the planner to implement any desired level of
period 0 borrowing and period 1 labor supply. The planner can therefore pick the
allocations b1 and l1 directly, and we infer the optimal levels of ! and s from equations
(4) and (6), which we drop from the optimization problem. Imposing market clearing
implies "t ! 1. Denoting the asset price obtained from the optimality condition (7) of
consumers as p (c1), we formulate the planner’s problem as

max
b1,l1,b2

u (b1) + E {u (Al1 " b1 + b2 " d (l1)) + y2 " b2}" # [b2 " $p (Al1 " b1 + b2)]

The planner’s optimality conditions are

u! (c0) = E [u! (c1) + $#p
! (c1)] (8)

d! (l1) = A

!
1 +

$#p! (c1)

u! (c1)

"

u! (c1) = 1 + # [1" $p! (c1)] (9)

where we note that p! (c1) > 0 by equation (7). We combine the first optimality
condition of the planner with the period 0 Euler equation of decentralized consumers
(4) to find that the optimal ex-ante tax rate ! satisfies

1" ! =
E [u! (c1)]

u! (c0)
= 1"

$E [#p! (c1)]

u! (c0)
or ! =

$E [#p! (c1)]

u! (c0)
(10)

This leads us to the following result on ex-ante macro-prudential measures:

Proposition 1 The planner chooses a positive ex-ante macro-prudential tax in period
0 whenever there is a risk of binding constraints in period 1, i.e. whenever # > 0 in
some states of nature of period 1.

Similarly, we combine the second optimality condition of the planner with the op-
timality condition for labor (6) of decentralized consumers to find

s =
d! (l1)

A
" 1 =

$#p! (c1)

u! (c1)

which is positive whenever # > 0.
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Optimal Ex Ante & Ex Post Policies

Proposition 2

If the collateral constraint is binding in t=1,

 then the planner chooses a positive ex post subsidy s>0.

Proposition 1

If the collateral constraint is 
binding with positive prob. in t=1,

 then the planner chooses a positive ex ante tax τ>0.

Friday, April 15, 2011



Proposition 1

If the collateral constraint is 
binding with positive prob. in t=1,

 then the planner chooses a positive ex ante tax τ>0.

Optimal Ex Ante & Ex Post Policies

τ > 0 → b1↓

c1↑ → p(c1)↑ → CC relaxed

b1↓ → c0↓Negative

Positive
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Proposition 2

If the collateral constraint is binding in t=1,

 then the planner chooses a positive ex post subsidy s>0.

Optimal Ex Ante & Ex Post Policies

s > 0 → l1↑
c1↑ → p(c1)↑ → CC relaxed

l1↑ → d(l1)↑

Positive

Negative
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Possibility of “Under-borrowing”
Debt with ex post policy > Debt without ex post policy

This possibility is pointed out by Benigno et al. (09, 10ab).
This result can be replicated as follows.

Fix a level of ex ante policy.

s > 0 → l1↑→ c1↑ → c0↑ → b1↑

t. The riskless world interest rate is normalized to zero. Since there is no default in
equilibrium, domestic consumers can borrow at that interest rate.
In period 1, borrowing by the consumer is subject to a collateral constraint of the

form
b2 ! !"1p1 (2)

The micro-foundation for this constraint is that a consumer could walk away from his
debt, following which foreign creditors could seize a fraction ! < 1 of his asset holdings
and sell them to other consumers in the domestic market in period 1. As discussed
in Jeanne and Korinek (2010ab), this setup leads to financial amplification e!ects
when the constraint becomes binding, as reduced consumption, falling asset prices and
declining borrowing capacity mutually reinforce each other. Since decentralized agents
do not internalize the pecuniary externalities that lead to financial amplification, they
engage in what we termed “excessive borrowing” in that paper.
In order to study optimal ex-ante and ex-post policy measures, we introduce two

policy instruments that a planner may use. First, the planner can impose macro-
prudential taxes in period 0 to discourage excessive indebtedness. Specifically, the
planner can impose a tax # on borrowing b1 in period 0, which is rebated as a lump
sum T = #b1. Secondly, the can stimulate the economy ex post in the event of binding
constraints by subsidizing labor at rate s. This instrument is similar to the ones that
a planner has available in Benigno et al. (2010ab). For simplicity, the government
revenue R = sAl1 necessary to finance the subsidy is raised via a lump-sum tax. We
summarize the resulting budget constraints as

!
"

#

c0 = (1" #) b1 + T,
c1 + b1 = (1 + s)Al1 + b2 + ("0 " "1) p1 "R,
c2 + b2 = "1y2.

(3)

The optimization problem of a representative consumer can be described as maxi-
mizing the expectation of utility (1) subject to the budget constraints and the borrow-
ing constraint (2) and (3), where we denote the Lagrange multiplier to the borrowing
constraint as $. The detailed problem is described in the appendix. The consumer’s
optimality conditions with respect to b1, b2, l1 and "1 are

u! (c0) (1" #) = E [u! (c1)] (4)

u! (c1) = 1 + $ (5)

(1 + s)A = d! (l1) (6)

p1 =
y2

(1" !) u! (c1) + !
(7)

The last equation represents the asset pricing condition for the economy. If the asset
could not be used as collateral, the price would just be the ratio of marginal products
times the asset payo! y2. However, the denominator in equation (7) captures the
additional benefit of owning the asset in providing collateral.

5

(FOC for consumer’s problem)
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Possibility of “Under-borrowing”

On the other hand, there is also a possibility of 
“over-borrowing” by ex ante policy.

Fix a level of ex post policy.

τ > 0 → c0↓ → b1↓

When the planner uses both ex ante & ex post policies,
the amount of debt may rise or fall,

depending on which policy has a stronger effect.
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Alternative Ex Post Policy

Instead of subsidy on labor, we can consider 
a generic policy instrument α 

that directly relaxes the collateral constraint as 

Assume L(0)=L’(0)=0<L’’(α).

measures, it is irrelevant whether the debt level under a Ramsey planner is higher or
lower than in the decentralized equilibrium with no intervention: A Ramsey planner
finds it desirable to intervene both ex-ante through macroprudential intervention and
ex-post through stimulus measures, as we captured in propositions 1 and 2.

3.2 Calibration of Ex-Ante Measure

[to be completed]

4 Alternative Ex-Post Policy Measures

In this section we introduce an alternative ex-post policy intervention than the labor
supply policy of the previous section. It is often argued that labor supply policies
are not very e!ective in alleviating financial crises since the problem stems from the
demand side in the economy. Here we assume instead that the planner has access to
an ex-post policy instrument that can be used to mitigate the financial constraint once
the economy experiences an episode of binding constraints, but at a second-order cost.
For simplicity, we captures this as a generic policy instrument ! that directly relaxes
the constraint in period 1 so that b2 has to satisfy

b2 ! "#1p1 + ! (13)

The cost on consumers of using the instrument ! arises in period 2 and is captured
by a twice continuously di!erentiable convex loss function L (!) that satisfies L (0) =
L! (0) = 0 and L!! > 0. A straightforward interpretation of this setup would be that
policymakers provide direct loans in the amount ! to the private sector sector, but
since government is less e"cient at screening and monitoring there is a deadweight
loss L (!). There are a number of alternative interpretations. One would be that
the policymaker buys up assets in period 1 to support the market price and mitigate
amplification e!ects, but that government is less e"cient at managing financial asset
than the private sector, which imposes a loss L (!). More generally, any government
intervention that relaxes financial constaints — be it of fiscal or monetary nature — is
likely to also impose costs. Otherwise the intervention would take place in unlimited
amounts and on a permanent basis; therefore financial constraints would be irrelevant,
and financial crises would never occur. For simplicity, we also replace the period 1
income of consumers with an exogenous endowment e1.
We derive the resulting optimization problem for both consumers and the Ramsey

planner in the appendix. The planner’s intertemporal optimality conditions replicate
conditions (8) and (9) in our earlier specification. In addition, the planner finds it
optimal to employ the ex-post intervention ! such that

L! (!) = $ (14)

9

with cost of L(α).

Note FOC for planner’s problem is L’(α)=λ.

Again, α>0 if λ>0.

Lagrange multiplier
=Marginal benefit of 

relaxing the CC
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Summary

This paper studies the desirability of 
ex-ante vs ex-post policies in a very simple setup.

Marginal cost/benefit
in ex ante policy

It is shown that the optimal policy consists of 
a combination of both ex ante & ex post policies.

The point of optimality is determined such that 

Marginal cost/benefit
in ex post policy

=
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