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ABSTRACT
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During the recent �nancial crisis governments were faced with the prospect of wide-

spread bankruptcies and liquidations. They responded to this prospect by engaging in

bailouts of debt holders in many �rms, particularly those in the �nancial sector. Policy-

makers and the general public have become concerned that expectations of such bailouts in

the future will distort private incentives towards risk taking. In particular, it will provide in-

centives to �rms and households to take on excessive amounts of debt and divert resources to

sectors of the economy that are likely to be bailed in the future. The central policy question

is how to design regulations that will address the distortions in private incentives created by

expectations of bailouts.

One proposal to address these distortions is the Dodd Frank Act. The key provision

of this act which we refer to as the orderly resolution provision, grants to an authority

the power to impose losses on unsecured creditors. This power ensures that �rms on the

verge of bankruptcy can continue operating without necessarily using tax revenues to buy

o¤ unsecured creditors. We will argue that while this orderly resolution provision may help

improve outcomes relative to the existing situation before it was passed, it is not the best

way of addressing the key distortions arising from bailouts. Moreover, it is risky because of

the discretion it gives regulators.

Our proposal is instead to regulate the debt to equity ratio of �nancial �rms and to

impose a Pigouvian tax on the size of such �rms. We will argue that doing so is the best

feasible way to correct the distortions created by the expectations of bailouts.

The Bailout Problem

To understand the role of bailouts we �rst need to understand why �rms would enter

into debt contracts. Such contracts imply that when �rms are unable to meet their debt

payments they are forced to declare bankruptcy. Such bankruptcy is costly ex-post in large

part because the decisions of managers during bankruptcy are constrained by the oversight

of courts and debt-holders. Here, even though the direct costs of bankruptcy from lawyers�

fees and so on may be rather small, the economic costs, which include the lost productivity

and output that could have been obtained without the constraints on �rms�decisions during

bankruptcy are surely much larger.

Why would �rms and investors agree to such contracts knowing that if the �rms�



investments do not turn out to be su¢ ciently pro�table they will all have to incur such costs?

The simple observation that such contracts are widespread suggests that prior to �rms making

their investment decisions such contracts are privately and, in all likelihood, socially valuable.

One view, and the view adopted here, is that debt contracts provide incentives for managers

to choose the riskiness of their investments carefully and to exert appropriate levels of e¤ort

in carrying out their responsibilities.

From this perspective, since debt contracts serve a valuable purpose, governments that

can commit themselves to their future policies should enforce voluntarily agreed upon con-

tracts and refrain from intervening otherwise. The bailout problem, of course, arises exactly

when governments cannot commit themselves to future policies� a situation which seems

to have arisen often historically. In such a case, when faced with widespread bankruptcies

well-meaning governments will be sorely tempted to intervene by buying up the debt of �rms

that are on the verge of bankruptcy and renegotiating the terms of the debt so that �rms

that would have otherwise gone bankrupt will continue in operation.

From an ex-post perspective such intervention seems wise, as it saves the economy

the costs generated by bankruptcy. Indeed, by the time that the bankruptcy decision is

being undertaken the riskiness of the �rm�s projects and the e¤orts of the managers have

already been made, so such intervention seems to save on bankruptcy costs and generate

no distortions. While this is true, from an ex-ante perspective, the anticipation of such ex-

post intervention, leads �rms in sectors that are likely to be bailed out ex post to take on

ine¢ ciently high levels of debt and risk and for the managers of such �rms to exert less than

the desirable amount of e¤ort in avoiding �nancial problems. In sum, the bailout problem

leads the government to bail out �rms ex post and thus generates ex-ante distortions.

Improving on bailout outcomes

We take the perspective that is it simply infeasible for governments to pass laws that

commits themselves to never bailing out �rms ex-post. The idea is that regardless of what

bills are passed, in the presence of potentially wide-spread bankruptcies, the government will

�nd a way to raise taxes on citizens, buy up much of the outstanding debt of distressed �rms,

and greatly lower the amount of bankruptcies ex-post.

In line with this perspective, we ask what type of extra powers could be granted to the
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government that would alter the choices of �rms in such a way that lessens the distortions

from the inability of the government to commit itself to not bail out �rms.

Evaluating the desirability of these extra powers requires that we be explicit about

a natural benchmark for e¢ ciency and to ask whether the regulatory system achieves this

benchmark. In formulating this benchmark, the traditional view in economics is that the

only achievable allocations are those that are incentive feasible, in that they respect the

resource constraints as well as private agents�information and incentive constraints. Given

our perspective that governments cannot commit themselves to never bailing out �rms ex

post, we argue that the only achievable allocations are those that are incentive feasible and

sustainable in the sense that the allocation must respect the incentives of the governments

to engage in bailouts ex post. We refer to the best achievable allocation as the sustainably

e¢ cient allocation.

To understand how these extra powers should be designed we need �rst to understand

the costs generated by bailouts, relative to the sustainably e¢ cient allocation. A popular

view is that the source of distortions from anticipated bailouts is that taxpayer money raised

from ordinary citizens is e¤ectively used to subsidize risk-taking by �rms, especially �nancial

�rms. These taxes, of course, impose costly tax distortions by distorting the decisions of

ordinary citizens on how much to work and to save. This view implies that eliminating the

use of taxpayer money eliminates all the distortions from bailouts. At its most extreme this

view is manifested in the oft-heard line about the recent �nancial crisis, �See, there were no

ex-post costs to the taxpayers of our bailouts, therefore there were no distortions.�We argue

that is view is at best naive and at worst simply dangerous.

To understand why this view is naive, suppose that bailouts of �rms when they are

distressed are �nanced by taxes levied on the same �rms if they turn out to be healthy. These

tax revenues are used to purchase the debt of distressed �rms so that the bailout authority can

forgive part of the debt and thus reduce the extent of bankruptcy of such �rms. When �rms

decide on their contracts which determine their debt levels and size they take government

policy as given. In particular, they take as given that they will sell the debt to the government

in the event that they turn out to be distressed and they take as given the taxes they will

have to pay in the event they turn out to be healthy. Relative to the sustainably e¢ cient
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outcome, this policy induces a subsidy distortion in that the �rm understands that it receives

a subsidy in the event of being distressed �nanced by a tax when it is healthy. While how this

subsidy is shared between debt holders and managers/inside equity holders depends on the

details of the bailout authority�s purchase and forgiveness policy, any such subsidy distorts

decisions. It does so by making them less diligent about reducing the likelihood of being

distressed. The key source of the distortion is that for an individual �rm the extent of the

tax is independent of the subsidy it receives. Of course, in equilibrium all �rms pay for the

subsidy in the event that they are distressed by the tax in the event that they are healthy,

so that this subsidy does not result in distortions from taxes levied on ordinary citizens.

Our analysis leads us to identify a third cost, labeled a debt-size externality, which is

new to the literature on bailouts. A single �rm, when making its decisions on how much to

invest, how much debt and risk to take on, and how much due e¤ort to manage its risks does

not internalize the e¤ects of its decisions on the amount of intervention by the government

ex-post. This lack of internalization leads individual �rms to become too large and to take

on too much debt. When the �nancial sector overall becomes too large and is excessively

indebted, bankruptcies ex-post threaten to reduce output so much that the government �nds

it desirable to intervene to a greater extent. This greater intervention distorts the ex-ante

decisions on how much to invest, how much debt to take on and how much e¤ort to exert to

manage its risks.

An allocation with bailouts �nanced with taxes on private citizens is sustainably inef-

�cient. This ine¢ ciency arises from all three costs discussed above.

The Orderly Resolution Provision

An important motivation behind the Orderly Resolution provision in the Dodd Frank

Act is the idea that the primary distortion from bailouts is the tax distortion. A simple-

minded remedy is to prohibit the use of general tax revenues. Congress seemed to understand

that, in practice, regulatory authorities would �nd ways of overcoming such prohibitions. In

this sense, they seemed to have adopted our perspective that legislation forbidding the use

of general tax revenues would be ine¤ective. The key idea behind the orderly resolution

provision is that by giving regulators the additional power unilaterally to reduce the amount

owed by �rms to creditors, the regulator will not use general tax revenues to �nance bailouts.
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Thus, the orderly resolution provision eliminates the tax distortion.

Our analysis shows that in addition to eliminating the tax distortion, in the best

outcome with orderly resolution the subsidy distortion is also eliminated. The reason is that

by forcing debt holders to absorb all the losses in the event of distress without levying taxes

on �rms in the event they are healthy, when �rms design their contracts they understand

that reduced diligence regarding the likelihood of being distressed hurts only their own debt

holders. In the best orderly resolution outcome, the orderly resolution authority reduces debt

levels of distressed �rms so that the government does not intervene further with bailouts

�nanced by either general taxes or taxes on healthy �rms.

This provision does not, however, eliminate the debt size externality. The reason is

that the extent of intervention by the orderly resolution authority depends on the aggregate

amount of losses due to threatened bankruptcies. Individual �rms do not internalize the e¤ect

of their decisions on aggregate outcomes and, therefore, on the extent of such intervention.

Just as with bailouts, individual �rms have incentives to become too large relative to the

sustainably e¢ cient outcome. ????MORE: The increased size of the sector induces the orderly

resolution authority to reduce debt levels of distressed �rms to a greater extent and acts

as a transfer from debt holders to managers and holders of inside equity. Managers and

inside equity holders become less diligent regarding decisions that reduce the likelihood of

becoming distressed. Thus, the orderly resolution provision cannot achieve a sustainably

e¢ cient outcome.

While this provision has the salutary e¤ect of eliminating the tax and subsidy distor-

tions, it is worrisome because by giving extraordinary powers to regulators, it allows them to

rewrite private contracts between borrowers and creditors. It is widely recognized that gov-

ernments which give regulators the discretion to rewrite contracts on an ad-hoc basis without

clearly spelling out the circumstances under which such rewriting will occur can do great

harm to the well-being of their citizens. Societies prosper when their citizens are con�dent

that the contracts they enter into will be enforced. The argument for granting regulators

such powers then must be that the tax and subsidy distortions created by the expectations

of bailouts are so large that they merit granting wide discretionary authority.

Optimal Regulation
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It turns out that a relatively straightforward regulatory system can achieve sustainably

e¢ cient outcomes. This system limits the debt equity ratio of �nancial �rms and imposes a

Pigouvian tax on the size of these �rms. When these policies are chosen appropriately, the

bailout authority ex post has no incentive to intervene. Thus, this system eliminates the tax

and subsidy distortions. It addresses the debt-size externality directly. The limits on debt

equity ratios reduce the resources lost to bankruptcy and therefore reduce the incentives of

the bailout authority to intervene. The Pigouvian taxes induce individual �rms to internalize

the e¤ect of their size decisions on the aggregate losses due to bankruptcy, and by doing

so induces them to internalize the e¤ect of their decisions on the extent of bailouts by the

government.

Compared to orderly resolution, this regulatory system has two advantages. It is

sustainably e¢ cient while orderly resolution is not. It gives much less discretionary power

to regulators. The power to set debt equity ratios for �nancial �rms has been part of the

regulatory system for a long time with well understood limits on the power of regulators

to set these limits in a capricious manner. The idea that taxes can and should be used to

address externalities is central to modern public economics.

The Framework and Analysis

Here we describe the framework and the analysis that leads to our policy proposal.

This framework and analysis draws heavily on Chari and Kehoe (2014). Throughout we

abstract from the tax distortion because it is well understood.

A. The One Period Model

For simplicity we begin with a one period model. This model has a subsidy distortion

but does not have a debt size externality. In this model the technology and information

structure is purposefully chosen so that private agents optimally choose to enter into debt-

equity contracts which imply costly bankruptcy and the nature of these contracts changes as

expectations of government intervention change.

The technology in the model is as follows. Firms produce output using the e¤ort of

managers and investment goods obtained from investors. The amount of investment goods

determines the size of the �rm. The e¤ort of managers determines the productivity of the

�rm which has two idiosyncratic stochastic components: a public one and a private one. The
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public component can take on one of two values referred to as healthy or distressed. Healthy

�rms have higher average productivity than distressed �rms. Higher e¤ort by the managers

increases the likelihood that the �rm is healthy. Exerting e¤ort is costly. We think of this

e¤ort as standing in for a wide variety of decisions which a¤ect the likelihood that returns

on investments in the �rm will be relatively high.

In this model, managers and investors design optimal contracts intended to induce

e¤ort by the managers and share output in the face of three key frictions. First, the e¤ort

of the manager is privately observed by the manager. Second, while the manager costlessly

observes a component of productivity, labeled private, investors can observe this component

only by putting the �rm through bankruptcy. We assume that bankruptcy is costly in that

it reduces the productivity of �rms proportionately. We think of this output reduction as

arising from a variety of sources, including replacing incumbent managers with new managers

with fewer �rm-speci�c skills.1 Third, the manager and the investors cannot commit to the

terms of their contracts; that is, if the manager and investors agree to renegotiate, they can

renegotiate the terms of a contract after the manager chooses e¤ort. This lack of commitment

implies that any contract must be immune to renegotiation and such contracts are ex post

e¢ cient. We allow for private renegotiation to ensure that the ex post gains from bailouts

do not arise from a desire to improve ex post e¢ ciency.

We allow investors and managers to sign any contracts as long as they respect the

informational and renegotiation constraints of the environment. We show that the resulting

optimal contracts are debt-equity contracts. These contracts specify a �xed payment to

debt holders unless the �rm declares bankruptcy. In the event of bankruptcy, debt holders

receive all of the proportionately reduced output of the �rm, managers are replaced, and

equity holders receives nothing. Equity holders receive the residual output of the �rm after

payments to debt holders and managers in the event of no bankruptcy.

Bankruptcy serves two roles in our model. First, it is a way of ensuring that investors

get a relatively high rate of return. The reason is that since investors can observe the private

component of productivity only by putting the �rm through bankruptcy, managers have an

1Alternatively, the reduction in output could arise because bankruptcy leads specialized forms of capital
to be sold for less suitable uses.
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incentive to claim that the output of the �rm is relatively low in the event of no bankruptcy.

Thus, to limit these incentives the optimal contract speci�es a �xed payment to investors in

the event of no bankruptcy and speci�es that investors receive the entire output of the �rm

in the event of bankruptcy. This feature of the optimal contract implies that the manager�s

compensation is relatively high when bankruptcy does not occur and is low when it does.

Second, bankruptcy is a way of providing incentives for the manager to exert e¤ort.

The reason is that the manager�s incentives to exert e¤ort increase in the spread between

compensation in the healthy state and the distressed state. The optimal contract provides

incentives to exert e¤ort by specifying a relatively high level of compensation in the healthy

state and a relatively low level of compensation in the distressed state. This compensation

scheme is implemented by a contract that speci�es no bankruptcy in the healthy state and a

positive probability of bankruptcy in the distressed state.

We show that the resulting competitive equilibrium is e¢ cient in that a planner,

confronted with the same information and renegotiation frictions, would choose the same

outcomes. In this model for a wide range of parameter values it is optimal to choose debt

levels high enough so that bankruptcy occurs in the distressed state with positive probability

and does not occur in the healthy state.

Next, we introduce a benevolent government in the form of a bailout authority and

show that with commitment the bailout authority does not intervene, but without commit-

ment this authority �nds it optimal to eliminate all bankruptcies. The bailout authority

can purchase the outstanding debt of �rms at face value and forgive part or all of this debt.

Debt holders will willingly sell their debt to the government and managers and inside equity

holders will happily accept debt forgiveness. The bailout authority �nances these purchases

by levying taxes on all �rms. Of course, private agents could also purchase the debt of �rms

at face value and forgive it. The key di¤erence between the bailout authority and private

agents is that the bailout authority can use involuntary tax payments from �rms to �nance

debt forgiveness but private agents cannot.

If the bailout authority has commitment in the sense that it chooses its policies before

private agents design their contracts and implements these chosen policies then the bailout

authority would choose not to intervene. The reason is that the competitive equilibrium is
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e¢ cient.

Outcomes are quite di¤erent without commitment. To understand this di¤erence con-

sider a utilitarian bailout authority which chooses policies after contracts have been designed,

size has been chosen, and managers have made their e¤ort decisions. Once these decisions

have been made, bankruptcy is simply a costly way of transferring resources from managers

and inside equity holders to outside investors. A utilitarian authority weights a unit of con-

sumption in the hands of one agent identically to a unit of consumption of another agent.

Thus, bankruptcy only reduces the total amount of consumption in the economy. The bailout

authority thus optimally chooses to eliminate all bankruptcy. It does so by purchasing the

debt of distressed �rms, forgiving enough of this debt so that no bankruptcy occurs, and

�nances this forgiveness by levying taxes on payments to all investors.

Because no bankruptcy occurs in the distressed state, the manager�s compensation in

that state is relatively high. Thus bailouts reduce the spread in the manager�s compensation

across states relative to the competitive equilibrium and thus reduce the manager�s incen-

tives to exert e¤ort. Thus the optimal contract with expectations of bailouts leads to worse

outcomes than the optimal contract with commitment by the bailout authority.

Next, taking as given the bailout authority is always present we ask whether a reg-

ulatory system can improve on bailout outcomes. In our one period model any sustainable

outcome must have no bankruptcies since the bailout authority will always intervene if there

are any. In this sense, any sustainable outcome is similar to the bailout outcome. The bailout

outcome is sustainably ine¢ cient, however, because it has a subsidy distortion. In a bailout

outcome debt holders in the distressed state receive a subsidy in the distressed state �nanced

by taxes on healthy �rms. This subsidy induces the subsidy distortion. The regulatory sys-

tem can eliminate this subsidy distortion and hence attain the sustainably e¢ cient outcome

by limiting the debt-equity equity ratio of all �rms to a su¢ ciently low level so that they

never declare bankruptcy.

Interestingly, in the one period model an orderly resolution authority can attain the

sustainably e¢ cient outcome. The reason is simply that such an authority can simply reduce

debt levels ex post and ensure that no bankruptcy occurs. Since no subsidies are paid to

the �rm this policy eliminates the subsidy distortion. Since the orderly resolution authority
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always chooses the same policy, namely eliminate all bankruptcies, regardless of the debt and

size choices of �rms, the one period model does not have a debt-size externality.

B. The Dynamic Model

In practice we observe partial but not complete bailouts and typically only during

crises. Our one period model has complete bailouts and makes no distinction between normal

and crisis times. Here we describe a dynamic stochastic model with partial bailouts that occur

only during crises. In it the economy can either be in normal times or in crisis times. In

normal times the healthy state is su¢ ciently more likely than the distressed state that the

optimal contract speci�es no bankruptcies in normal times while still specifying bankruptcy

in crisis times. Thus, resources lost to bankruptcy are larger in crisis than in normal times.

In our dynamic model reputational considerations impose ex post costs on intervention

by a¤ecting private agents� beliefs about future policies. To see how such ex posts costs

can arise, suppose that an unexpectedly large bailout today leads private agents to expect

that all distressed �rms will be bailed out in the future. Such expectations imply that a

bailout authority contemplating an unexpectedly large bailout may be deterred from doing

so, because the current gain from reducing bankruptcy may be outweighed by future losses

from reduced e¤ort. We show that such logic implies that equilibrium outcomes respect the

incentives of the government to intervene if and only if they satisfy a sustainability constraint.

This constraint requires that the current gains from policy deviations must be outweighed

by future losses induced by changes in private expectations from such deviations. We show

that if the discount factor is not too high the sustainability constraint binds in crisis times

but not in normal times. The bailout authority bails out some but not all distressed �rms in

crisis times and refrains from bailouts in normal times. In this sense, our model is consistent

with the observation that bailouts are partial and occur in crisis times.

We show that in a bailout equilibrium if the sustainability constraint is binding then

outcomes are sustainably ine¢ cient. This ine¢ ciency arises from subsidy distortions and

debt-size externalities. The subsidy distortions here are identical to those in the one period

model. The debt-size externality is a new type of externality that arises from a free-rider

problem generated by the sustainability requirement. When �rms in the aggregate increase

either their debt levels or their size, the resources lost to bankruptcy increase and the bailout
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authority is more tempted to intervene ex post. Each individual �rm is made better o¤

if all �rms reduce their debt levels or their size below privately optimal levels so that the

government does not intervene, but no individual �rm will agree to do so.

Ex post costs of intervention are critical in generating this externality. To see the

role of these costs, note that in our one period model there are no such costs. Hence, the

bailout authority eliminates all bankruptcies regardless of the debt levels or the size of �rms

and there are no debt-size externalities. In this sense, the one period model misses a critical

theoretical insight that is present in our one period model.

Orderly resolution eliminates the tax distortions and hence improves upon the bailout

outcomes. It does not, however, address the debt-size externalities and hence is sustainably

ine¢ cient. Optimal regulation addresses both the tax distortions and the debt-size external-

ities. It eliminates the need for taxes and it addresses the free-rider problem by constraining

all �rms to maintain their debt levels and inducing them to maintain their size below privately

optimal levels.

The general implication of our analysis is that regulation should be most stringent

when the bailout authorities have the strongest incentive to intervene. In an extension of

our model, we use this implication to analyze which industries should face the most stringent

regulation. We think of industries as di¤ering in terms of the severity of the incentive prob-

lems. We show that industries with more severe incentive problems have higher debt to value

ratios and must be regulated to a greater extent. In this sense, our model is consistent with

the view that industries with high debt to value ratios, such as banking, are most in need of

regulation.

Conclusion

We have argued that bailouts create tax distortions, subsidy distortions, and debt-size

externalities. The public �nance literature discusses tax distortions extensively while the

literature on deposit insurance has addressed subsidy distortions. The debt-size externalities

are new and arise only if intervention has ex post costs as it does in our dynamic model.

Regulation is needed to correct these distortions and externalities. We have presented a pro-

posal that achieves sustainably e¢ cient outcomes without granting regulators extraordinary

discretionary powers. We emphasize that regulation is needed in our framework is needed
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in our framework not because markets on their own lead to ine¢ cient outcomes but because

well-meaning governments that lack commitment introduce distortions and externalities that

need to be corrected.
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