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Abstract

A dynamic model with credit under limited commitment is constructed,

in which limited memory can weaken the effects of punishment for default.

This creates an endogenous role for government debt in credit markets,

and the economy can be non-Ricardian. Default can occur in equilibrium,

and government debt essentially plays a role as collateral and thus im-

proves borrowers’ incentives. The provision of government debt acts to

discourage default, whether default occurs in equilibrium or not.
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1 Introduction

Why does government debt matter? There is a rich and varied literature which

delivers a number of different answers to that question. For example, govern-

ment debt can be part of a mechanism for effecting intergenerational transfers;

it can permit the relaxation of credit constraints for private sector economic

agents; it can provide a medium for self-insurance in the context of incomplete

insurance markets; and it can permit the smoothing of tax distortions over time.

In this paper, we explore a novel mechanism by which government debt might

act to improve economic welfare. In particular, with limited commitment and

imperfect information flows, government debt can play an important role in

disciplining credit market behavior. This role arises in contexts where default

in credit markets is only a threat and, alternatively, where default occurs in

equilibrium. Our model gives some insight into the role of government debt as

collateral, and has implications for financial crisis phenomena.

Diamond (1965) shows how government debt, supported by taxation, can

effect appropriate intergenerational transfers and support efficient capital ac-

cumulation. Woodford (1990) and Kiyotaki and Moore (2008) study the role

of government debt in relaxing private credit and liquidity constraints in in-

complete markets environments, while Aiyagari and McGrattan (1998) examine

some quantitative issues in a related economic environment which also includes

tax distortions. Holmstrom and Tirole (1998) explore related issues to Woodford

(1990), but in a model with explicit limited commitment.

Woodford (1990) and Holmstrom and Tirole (1998) both study environments

in which the government is endowed with an advantage in credit markets. In

particular, these researchers assume that, while private economic agents are

credit constrained either for exogenous reasons (as in Woodford 1990) or because

of limited commitment (as in Holmstrom and Tirole 1998), there is no problem

for the government in getting the same private economic agents to pay their

taxes. While it may be true in reality that governments have some advantages

over private sector agents in collecting on debts, our analysis begins by leveling

the playing field. We assume that the government has no special advantage in

collecting on debts owed to it, relative to private sector creditors. This will help

to make clear our departure from the existing literature.

Monetary theorists have explored some of the consequences of the symmet-

ric treatment of default on public and private liabilities. A key idea in modern

monetary economics, emphasized by Kocherlakota (1998), is that “money is

memory,” in that limited recordkeeping is the key friction that explains a role

for public liquidity. Indeed, Sanches and Williamson (2010) show, in part using

some ideas from Andolfatto (2011), how an economy with no memory, monetary

exchange, and an optimal monetary policy achieves the same equilibrium allo-

cation as an economy with perfect memory and private credit, in which money

is not valued. An important element in that argument is limited commitment,

which restricts private credit, and also restricts the government’s ability to tax

private economic agents. Gu and Wright (2011), and Gu, Mattesini and Wright

(2013) also explore issues of money and credit in related models. The flow of
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information — i.e. the extent of “memory” — will be key to our results, so in this

sense we are using insights from the monetary literature to help understand the

role played by public liquidity in a broader sense. However, an important point

to note at the outset is that the role we have in mind for public debt cannot be

filled by an anonymously-traded asset such as currency.

This paper makes three key contributions. First, we show how, when in-

centive constraints arising from limited commitment bind, government debt can

act to relax these, increasing the quantity of exchange and economic welfare.

Government debt can act to make default more costly, and this effect acts to

relax incentive constraints. One can interpret this as a role for government debt

as collateral in credit contracts.

In acquiring government debt to secure a credit contract, the potential costs

of default are transferred from private lenders to the government. In spite of the

fact that we assume in our model that the government is no better at collecting

on its tax liabilities than private lenders are at collecting on their debts, this

transfer acts to increase trade in equilibrium and to increase social welfare. The

key mechanism works in part through the punishment for defaulting induced by

the cost of having to acquire government debt in order to trade.

Second, in our model borrowers may default in equilibrium. Typically,

in models with limited commitment, for example Kehoe and Levine (1993),

Kocherlakota (1996), or Sanches and Williamson (2010), there is only potential

default. In equilibrium in this class of models, credit is typically supported by

the threat of off-equilibrium punishments in the event of default, and default

does not occur in equilibrium. This is of course problematic if we want to use

these models to address quantitative phenomena. The existence of default, and

regularities in default behavior are features that we would like to explain. In

our model, we exploit limited memory/recordkeeping, in order to support de-

fault in equilibrium. Default occurs in equilibrium in costly state verification

models (see Townsend 1979), but those are static constructs. In our model, it

is assumed that lenders sometimes do not have access to a would-be borrower’s

credit history. Thus, it may be the case that a lender faces an adverse selection

problem — he or she cannot tell the difference between a would-be borrower who

has defaulted in the past, and one who has not. In equilibrium, among a group

of identical borrowers, some may default while others do not. Those who default

have nothing to lose from defaulting, as lenders who know their credit history

will not lend to them in the future. However, some borrowers have enough to

lose from defaulting that they will never do it. Effectively, default behavior

is a self-fulfilling phenomenon. In equilibrium lenders charge borrowers a de-

fault premium when these lenders know that some borrowers will default, and

non-defaulting borrowers are willing to pay a higher interest rate. This hap-

pens because the marginal benefit of additional consumption exceeds the higher

marginal cost of loan repayment.

Third, when there is default in equilibrium there is an additional role for gov-

ernment debt in exchange. If would-be borrowers can exchange government debt

rather than engage in credit contracts, this can eliminate the adverse selection

problem, though it need not eliminate default, as agents can still default on their
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tax liabilities. This can be interpreted as another role for collateral. Private

lenders who have no access to credit histories can require that government debt

be posted to secure credit contracts, and this generates more exchange, even if

incentive constraints are not binding in the absence of government debt. The

economic mechanism works through the distribution of the losses from default,

using tax collection and the issue of government debt.1 Thus, government debt

can also act to eliminate default by ruling out equilibria with a large number of

defaulting borrowers.

In this model Ricardian equivalence does not hold, in general, since changing

the quantity of government debt in existence matters for the equilibrium alloca-

tion. However, the extent to which Ricardian equivalence is violated depends on

the equilibrium behavior of the economic agents in the model. In an equilibrium

where there are global punishments, in that all economic agents are punished

should any individual default, Ricardian equivalence holds. In such an equilib-

rium, changing the quantity of government debt has no consequences. However,

in an equilibrium with individual punishments — only a borrower who defaults

is punished for his or her bad behavior — government debt matters in general,

though for some parameter values Ricardian equivalence will always hold. In

particular, if the discount factor is sufficiently high (so that economic agents

care sufficiently about losing future access to credit markets) and if access to

credit histories by lenders is sufficiently good, then government debt is neutral.

The basic model we work with is closely related to the one in Sanches and

Williamson (2010), which in turn builds on Lagos and Wright (2005) and Ro-

cheteau and Wright (2005). The Lagos-Wright (2005) structure, which incorpo-

rates centralized markets and decentralized trade, makes it convenient to inte-

grate market trade in government debt with a strategic approach in a dynamic

setting. A structure for incorporating strategic behavior is useful for handling

aspects of the limited commitment problem. Sanches-Williamson (2010) focuses

exclusively on the interaction between money and credit, and on monetary pol-

icy, while our interest in this paper is on the implications of government debt

policy for default behavior and exchange. This model is potentially of interest for

explaining behavior that we observe during financial crises. In particular, there

can be an endogenous breakdown in credit relationships in the model, in that

default behavior can be a self-fulfilling phenomenon. There can be equilibria in

which lenders will not lend to particular borrowers because those borrowers are

expected to default, and they do indeed default, because of their limited access

to credit markets. The exchange of government debt can mitigate or eliminate

this problem.

A key feature of our analysis is that, for government liquidity to play a

welfare-improving role, it is important that this asset have good properties as

collateral. Government debt is good collateral in the model because it assures

payment to the lender, while providing incentives for the borrower. Payment

is assured by what is effectively loss mutualization, working through the tax

1Taxes are incentive compatible (non-defaulting borrowers are willing to pay them) and

the demand for government debt stems from the need to acquire collateral to secure loans.
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system. From a lender’s point of view, government debt posted as collateral or

offered in exchange is a safe asset, in spite of the fact that some economic agents

may default on the taxes that support the government debt arrangement. Thus,

the lender does not need to know whether the borrower will pay or default, and

the adverse selection problem is solved. As well, government debt in the model

is easy to seize and costly to acquire, which gives the borrower the appropriate

incentives. It is thus important in the model that government liquidity cannot be

held anonymously and cannot be hidden from the government, unlike currency.

Kocherlakota (2003) shows how illiquid bonds could add a richer structure to

an economy with limited recordkeeping, and thus provide better risk sharing,

which is quite different from what we capture here. As well, Freeman (1996)

is an environment where fiat currency is useful in supporting efficient credit

arrangements. In our model, we require more from government liquidity than

basic medium-of-exchange properties: it must be good collateral.

The paper proceeds as follows. The model is constructed in the second

section. In the third section, the properties of equilibria with global punish-

ments are studied. Then symmetric equilibria with individual punishments, and

asymmetric equilibria with individual punishments, respectively, are examined

in Sections four and five. Finally, Section six concludes.

2 The Baseline Model of Private Credit

The baseline model we build on is a version of Lagos and Wright (2005), or

Rocheteau and Wright (2005). Most often, models of this type are used to

address issues in monetary economics, but more recently they have also proven

useful in the study of credit economies with limited commitment, for example

in Sanches and Williamson (2010) or Gu and Wright (2011). Some of our ideas

will indeed make use of key results from the monetary economics literature,

and those ideas can have a monetary interpretation, but our attention will be

focused on the role of government liquidity, in the context of credit market

frictions, rather than on government-provided money, narrowly defined.

Time is indexed by  = 1 2 3  and each period consists of two subperiods,

in which trade occurs, respectively, in a centralized market () and a decen-

tralized market (). There is a continuum of agents with mass 2, half of

whom are buyers, with the other half being sellers. Each buyer has preferences

given by

0

∞X
=0

[− +  ()] (1)

where  is labor supply minus consumption during the  ,  is consumption

in the  , and 0    1 Assume that (·) is strictly concave, strictly
increasing, and twice continuously differentiable with (0) = 0 0(0) = ∞
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0(∞) = 0 and −00()
0()  1 A seller has preferences given by

0

∞X
=0

( − ) (2)

where  is consumption in the  and  is labor supply in the  . Buyers

can produce only in the  , and sellers produce only in the  . When

productive, an agent has access to a technology which permits the production

of one unit of the perishable consumption good for each unit of labor input.

During the  , each buyer is randomly matched with a seller. A fraction 

of meetings are limited-information meetings, where the seller does not have

access to the buyer’s history. Even though there is limited information in this

sense, the interaction between the buyer and seller in the meeting will be publicly

recorded. The remaining fraction 1 −  of  meetings are full-information

meetings, where the seller has access to the public record and the interaction

between buyer and seller is recorded. Thus, the key assumption about “memory”

(see Kocherlakota 1998) in the model is that agents engaged in exchange may

sometimes not have access to the public record, but all information that could

possibly be useful for any agent living in this world always resides in the public

record. Note that the public record includes information on whether meetings in

the  were limited information or full information meetings. Credit histories

are perfect, but a would-be lender may not have access to credit histories.

Another key credit friction, in addition to imperfect recordkeeping, is lim-

ited commitment (Kehoe-Levine 1993, Kocherlakota 1996, Sanches-Williamson

2010), in that economic agents in the model cannot be forced to work. Thus, a

private debt will be repaid only if it is in the debtor’s interest to do so.

In a  meeting between a buyer and a seller, the buyer makes a take-

it-or-leave it offer to the seller. In this baseline credit model, this take-it-or-

leave-it offer will be a credit contract, involving goods produced by the seller

and given to the buyer in the current  in exchange for a promise by the

buyer to supply goods to the seller in the next  The nature of that contract

will depend on the information available to the seller — whether the meeting is

limited-information or full-information— and what the buyer stands to lose if he

or she should default on the credit contract.

For readers who are unfamiliar with the Lagos-Wright (2005) structure, in

this credit market context, the nature of heterogeneity among agents provides

us with a simple motive for intertemporal exchange and credit contracts. Ran-

dom matching in the  is helpful, as this permits the coexistence of credit

arrangements with poor information and with good information about credit

histories, respectively. This will play an important role in the analysis. Finally,

quasilinear preferences for buyers eliminates wealth effects, and makes the 

a period when debts are settled and the problem restarts. This gives some el-

ements of decisionmaking a two-period structure, while maintaining an infinite

horizon — the latter being critical for supporting the credit arrangements. Lin-

ear preferences for sellers, combined with take-it-or-leave-it offers by buyers in

6



the  imply that behavior by sellers is trivial, simplifying our analysis by

allowing us to focus on the behavior of buyers.

As a visual aid, Figure 1 shows the sequence of activities during a period in

the model.

[Figure 1 here.]

2.1 Symmetric Stationary Equilibria with Global Punish-

ments

We will first analyze equilibria that are symmetric and stationary, in that each

buyer and each seller receive the same allocation, and consume the same amount

in each period. Typically, in models with limited commitment, credit is sup-

ported by the threat of punishment for default. This punishment never occurs

in equilibrium, but agents have equilibrium beliefs about how that punishment

occurs — off equilibrium. As a benchmark, we start by considering equilibria sup-

ported by off-equilibrium-path global punishments, in which all economic agents

are punished for the bad behavior of any one agent. This is a valid equilibrium

to be considering, within the economic environment at hand, though global pun-

ishments have unrealistic features. In later sections we will consider symmetric

equilibria with more realistic individual punishments, along with asymmetric

equilibria in which some economic agents default in equilibrium.

In the equilibria under consideration, because the buyer will face global

punishment in the event of default, and because default enters the public record

whether a buyer is defaulting on a limited-information or full-information con-

tract, the contracts will be the same in all  meetings. Therefore, in any

 meeting, the buyer makes a take-it-or-leave-it offer
³
 



´
 where  is the

quantity of goods the seller produces in the  for the buyer, and 

is the

quantity of goods the buyer produces for the seller in the next  This offer

makes the seller indifferent to accepting. Then, letting  denote the continu-

ation value (constant for all ) for a buyer at the end of the  , and ̂ the

punishment continuation value,  is determined by

 = max

[()− + ] (3)

subject to

 ≤ ( − ̂) (4)

Inequality (4) is an incentive constraint which states that, given limited com-

mitment, the buyer must have the incentive to repay the loan during the 

rather than facing punishment by the market, represented by the continuation

value ̂

Since no one can be forced to work, the worst possible punishment is ̂ = 0

i.e. perpetual autarky. Here ̂ = 0 is accomplished off-equilibrium with global

punishments. If any buyer defaults then this triggers global autarky. Note that

global autarky is also an equilibrium, since if ̂ = 0 then  =  = 0 solves the
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problem (3) subject to (4). Thus, if any individual defaults, this is observed by

everyone at the beginning of the  On the off-equilibrium path triggered by

a default, each seller strictly prefers not to trade, as the belief that any buyer

who receives a loan will default is self-fulfilling on the off-equilibrium path.

2.1.1 Incentive Constraint Does Not Bind

To construct equilibria, first suppose that the incentive constraint (4) does not

bind, which implies, from (3), that  = ∗ where ∗ solves

0(∗) = 1

Then, from (3), we have  =
(∗)−∗
1−  and checking the incentive constraint (4)

with ̂ = 0 this equilibrium exists if and only if

 ≥ ∗

(∗)
 (5)

i.e. buyers have to be sufficiently patient for this equilibrium to exist, in that

they need to suffer sufficiently from the off-equilibrium punishment.

2.1.2 Incentive Constraint Binds

Next, suppose that the incentive constraint (4) binds. Then,  =  and from

(3),  solves

 = () (6)

Equation (6) has two solutions, one with  = 0 and one with   0 This first

equilibrium always exists, and is inefficient, while the equilibrium with   0 is

efficient if it exists, and exists if and only if (checking that   ∗)

 
∗

(∗)
 (7)

Thus, from (5) and (7), two equilibria exist, one with  = 0 and one with

  0 and in the latter either the incentive constraint binds or it does not. Note

that, in the equilibrium where   0 efficient trade is supported in spite of the

fact that the seller does not observe the buyer’s history in a limited-information

meeting during the  . If a buyer defaults on any loan contract, whether the

loan was received in a limited-information or full-information meeting, this will

trigger global autarky, so that no loans are made on the off-equilibrium path.

3 Government Debt

A key element in our model will be the role played by government liquidity, and

we want to ask what role this liquidity plays in the context of the credit frictions

that exist in this environment. To emphasize our key points, we will assume that

the government has no special powers in credit markets relative to private sector
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agents. The government cannot force people to work (limited commitment), and

thus is no better at collecting on its debts — in the government’s case the tax

liabilities of private-sector agents — than are private creditors.

The government taxes buyers lump-sum in the  , and issues one-period

government bonds in the  each of which is a claim to one unit of consump-

tion in the  of the next period. In the  , agents first meet in a centralized

location, where debts from the previous  are settled, taxes are paid to the

government, and the government provides the payoffs on the government bonds

issued in the previous period. Then, in the latter part of the  , government

bonds are sold on a Walrasian market in which exchange is anonymous.

Suppose that the government issues  units of government bonds each period

in the  . Each bond sells, in the stationary equilibrium we consider, at the

price  Further, each buyer incurs a tax  during the  to pay the net interest

on the government’s debt. Then, the continuation value  is determined by

 = max
0

{−+ ( + − 0)−  + 0 −  + } (8)

subject to

 +  − 0 ≤  ( − ̂)  (9)

0 ≤  (10)

where  is the quantity borrowed by the buyer during the  ,  denotes the

quantity of bonds acquired by the buyer in the  and 0 is the quantity of
bonds that are not sold by the buyer in the subsequent  but are held to

be redeemed in the next  . Note that, in the incentive constraint (9), the

left-hand side represents how much the buyer has to work to pay off his or her

debts, where these debts include tax liabilities.

The key issue to address in the setup of problem (8) subject to (9) and (10),

is the specification of the off-equilibrium punishment the buyer faces if he or

she defaults. With global punishments, this is quite straightforward. If the

government observes a default — either on tax liabilities or private debt — it will

issue no debt in the current  and in every  in the future. A default

by any individual then can trigger global autarky, which we know, from our

analysis in the previous section, is an equilibrium when only private credit is

available. Thus, ̂ = 0

In equilibrium, the demand for government debt is equal to the supply,

 =  (11)

and the government budget constraint holds, or

 = (1− ) (12)

3.0.3 Incentive Constraint Does Not Bind

First, if the constraint (9) does not bind, then in equilibrium + − 0 = ∗
and  =  so from (8), (11), and (12), we have

 =
(∗)− ∗ − (1− )

1− 
 (13)
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and the incentive constraint (9) in equilibrium then reduces to (5), which is

the same condition we obtained without government debt, and the equilibrium

allocation is identical, so  is irrelevant if (5) holds.

3.0.4 Incentive Constraint Binds

Next, consider the case where the incentive constraint (9) binds. Then, from

(8)-(12), the quantity of consumption in the  ,  solves (6), and

 = 0() (14)

If the incentive constraint (9) binds, then from (8)-(12) and (14), we can write

(8) as

 = () (15)

and so an equilibrium with   0 and a binding incentive constraint exists if

and only if (7) holds. There also always exists an equilibrium with  = 0 Thus,

in this case  is irrelevant, just as when the incentive constraint does not bind.

Therefore, in these equilibria with global punishments, the issue of govern-

ment debt accomplishes nothing. With global punishments, the economy is

Ricardian. In spite of the limited commitment friction, government debt is ir-

relevant as the government is no better at collecting on its debts than are private

sector lenders. If the incentive constraint binds in the absence of government

debt, then issuing government debt does not relax the incentive constraint, as

taxation is required to support tradeable government debt, and buyers can de-

fault on their tax liabilities to the same extent they can default on their private

debts.

It is important to note the differences here from some standard results in

the economics literature. In the models considered by Woodford (1990), and

Holmstrom and Tirole (1998), for example, there are credit market frictions

that are closely related to what we consider here. In particular, Woodford con-

siders an environment with incomplete markets and an exogenous borrowing

constraint, and Holmstrom and Tirole considered a limited commitment envi-

ronment that restricts unsecured credit. However, in the work of Woodford

(1990) and Holmstrom and Tirole (1998), the government has special powers

relative to the private sector. Government liquidity improves matters because

the government is able to enforce payment of taxes while the private sector is

limited in its ability to collect on debts.

In our model, with symmetric debt collection abilities, Ricardian equivalence

holds under global punishments. It should be clear why this happens in this

environment, as the government is clearly doing nothing that a private sector

agent could not do. It issues promises to pay, and the fact that these promises

are issued in the  rather than the  does not make any difference. Those

promises are kept as the government is able to collect taxes to pay off the govern-

ment debt because of a threat of global autarky faced by defaulting taxpayers —

the same implicit threat faced by economic agents in the private credit economy.
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4 Symmetric Equilibria with Individual Punish-

ment

Studying equilibria with global punishments, as in the previous section, serves

as a useful baseline, but global punishments are obviously unrealistic. In this

section, we construct equilibria with individual punishments, under which a

default triggers retribution directed only against the individual defaulter, off

equilibrium. As with global punishment equilibria, for now we confine attention

to symmetric equilibria.

4.1 Private Credit and No Government Debt

Just as in the previous section,  is determined by (3) subject to (4). But, with

individual punishments, ̂ will be different from the case with global punish-

ments. If a buyer chooses to default, then off-equilibrium he or she will not

receive a loan on meeting a seller in a full-information meeting in the 

Off-equilibrium, sellers believe that a buyer who has defaulted will not receive a

loan from any seller in a limited information meeting in the  Thus, a buyer

who has defaulted has nothing to lose from defaulting in future periods, and

thus continues to do so. Therefore, if a seller knows that a buyer has defaulted,

then he or she strictly prefers not to lend.

If a buyer who has defaulted were in a limited-information meeting in the

 during any period after default occurs, the seller does not know that this

individual buyer defaulted. Thus, in limited information meetings the defaulting

buyer will receive whatever loan  other buyers receive in equilibrium. In lim-

ited information meetings, buyers and sellers have no incentive to change their

behavior following the default of one individual, as that individual buyer will

be encountered with probability zero. Thus, the continuation utility if default

occurs is

̂ =
()

1− 
 (16)

4.1.1 Incentive Constraint Does not Bind

If there is efficient exchange in all  meetings, with  = ∗ then from (3)

and (16) we obtain

 − ̂ =
(1− )(∗)− ∗

1− 


and checking the incentive constraint (4), this equilibrium exists if and only if

 ≥ ∗

(1− )(∗)
 (17)

4.1.2 Incentive Constraint Binds

Now, suppose that the incentive constraint (4) binds. Then from (3), (4), and

(16), we can solve for the quantity of goods  consumed by the buyer in the
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 , i.e.  solves

 = (1− )() (18)

and we require that the solution satisfy   ∗ for the incentive constraint to
bind. There always exists an equilibrium with  = 0 and an equilibrium with

  0 exists if and only if

 
∗

(1− )(∗)
 (19)

4.1.3 Individual Punishments vs. Global Punishments

Not surprisingly, with weaker punishments relative to the global punishment

case, the quantity of exchange and welfare are in general reduced. Let the

welfare measure be the sum across agents of period utilities, so that welfare is

denoted by

 = ()−  (20)

Then, welfare is increasing in  for  ≤ ∗ Let  denote the quantity of goods
exchanged in  meetings with global punishments, and  the quantity with

individual punishments. Then, from (5), (6), (7), (17), (18), and (19),

1. If  ≥ ∗
(1−)(∗)  then  =  = ∗ and welfare is the same whether

there are global or individual punishments.

2. If ∗
(∗) ≤   ∗

(1−)(∗)  then  = ∗    and welfare is higher with

global punishments.

3. If   ∗
(∗)  then     ∗ and welfare is higher with global

punishments.2

Thus, with individual punishments — which are weaker than global punish-

ments — the incentive constraint for buyers is tighter, in general. As a result,

less exchange is supported in the  and welfare is lower.

4.2 Equilibria with Government Debt

To focus on whether government debt can improve matters, we will construct

equilibria in which the government issues just enough debt to completely crowd

out private credit. This will make our analysis more straightforward, and will

also allow us to make fairly strong statements, as it turns out that these equi-

libria have nice welfare properties.

In the equilibria we construct, in which there is no private lending in the

 , and all government debt is exchanged by buyers in the  the buyer’s

2When the incentive constraint binds with individual punishments,  is determined by

 = (1−)() whereas when the incentive constraint binds wtih global punishments 
is determined by  = () Since   1 therefore    
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consumption in the  is given by  =  = . Then, from (9) and (12), we

can write the incentive constraint for a buyer as

(1− ) ≤  − ̂ (21)

But what is ̂ the continuation value if the buyer chooses (out of equilibrium)

to default on his or her tax liabilities? Seemingly, private sector sellers have no

incentive to punish an individual buyer for defaulting, off equilibrium, because

there is always positive surplus for a seller to split with a buyer offering gov-

ernment debt in exchange for goods. Possibly the buyer can offer the seller a

small fraction of the surplus in exchange, even if the seller knows the buyer has

defaulted, and the buyer can then induce the seller to trade.

We need to make additional assumptions in this instance about the govern-

ment’s ability to punish tax cheats. As well, we will be consistent, in making

the same assumptions about private and public sector punishment abilities. So,

assume that there is a technology which permits an agent to post government

debt as collateral, which means a creditor has the right to seize the collateral

in the event of default. Seizure can only occur at the beginning of the 

Then note that, in this environment, the outright exchange of government debt

for goods in the  is equivalent to an arrangement where government debt

is posted as collateral in a credit arrangement in the  with the threat that

the collateral is seized if default occurs in the following 

Just as private agents have the ability to seize collateral at the beginning

of the  the government has the ability to confiscate government debt in

the same circumstances. If a buyer defaults then, off equilibrium, sellers in full

information meetings in the  strictly prefer not to trade with a buyer who

has defaulted. Why? If the buyer were to offer the seller government debt

in exchange for goods in the  then the government would confiscate the

government bonds from the seller when he or she arrived in the  If the

defaulting buyer were to offer the seller a collateralized credit contract in the

 then the government would confiscate the collateral in the next  and

the buyer would default on the loan. Thus, in either case, the seller anticipates

getting nothing in return for the goods he or she produces, and so strictly

prefers not to trade. Similarly, off equilibrium a defaulting buyer and a seller

might consider engaging in an unsecured credit contract in a full-information

meeting in the  But in that case, the seller believes that no one will offer

the buyer credit in the future, off equilibrium, so the seller understands that

the buyer will default. Thus, a seller strictly prefers not to make a loan to a

buyer, off equilibrium, if he or she knows the buyer has defaulted on his or her

tax liabilities.

These assumptions about the seizure of assets and collateral seem quite

natural and reasonable in light of what is feasible in reality. Secured private

credit arrangements are ubiquitous, and government debt is typically considered

a highly liquid asset — it is good collateral. Further, the government typically

collects from tax defaulters through the seizure of assets,3 and is willing to

3See http://www.justice.gov/opa/pr/2013/August/13-tax-975.html for an example of
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punish third parties, for example under laws that hinder money-laundering.

Moreover, under the US Bankruptcy Code any payment made by a bankrupt

debtor in the 90 days prior to the bankruptcy filing, must be paid back to the

bankruptcy court.4

In instances where a buyer who has defaulted is matched in a limited infor-

mation meeting in the  the seller will trade with the buyer if and only if

the buyer behaves in the same way as buyers who have not defaulted. If a seller

were to trade with a buyer who had defaulted and who behaved differently, this

would be detected by the government, with the same punishment as applied for

full information meetings. Thus, it is optimal for a seller not to trade with an

agent who can be identified as having defaulted. Therefore, in order to engage

in any trades in the  a buyer who has defaulted must arrive in the 

with  government bonds. Therefore,

̂ = max

∙
0
− + () + (1− )

1− 

¸
 (22)

so a defaulting buyer chooses autarky, or to pool with non-defaulting buyers.

For non-defaulting buyers, the presence of a single defaulter is irrelevant, off

equilibrium.

In equilibrium, from (8),(11), and (12), the continuation value for a buyer is

 = − + ()− (1− ) +  (23)

and optimization by buyers implies that the bond price  is determined by

 = 0() (24)

The government’s problem is:

max

[()− ] (25)

subject to (21), (23), (22), and (24), i.e. the government chooses the quantity of

government bonds  to maximize welfare — the surplus from trade in the 

— which is in general determined in equilibrium from the solution ̂  and  to

(23), (22), and (24), satisfying the incentive constraint (21).

4.2.1 Incentive Constraint Does Not Bind

If the choice of  were unconstrained for the government, from (25) it would

choose  =  = ∗ Then, from (24),  =  and from (23) and (22) we get

 =
−∗ + (∗)− ∗(1− )

1− 


agreements aiming at the freeze of bank accounts linked to tax evasion and prosection of

banks failing to cooperate with the prosecution of tax evaders. See Chapter V, Articles 51—59

of the United Nation Convention against Corruption for an example of recovery of asset linked

to illicit cross-border transfers.
4Unless the creditor proves that they are preferential transfers. See the U.S. Bankruptcy

Code, Section 547.
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̂ =
 [(∗)− ∗]

1− 


Checking the incentive constraint (21), this is the solution to the government’s

problem if and only if

 ≥ ∗

(1− )(∗) + ∗
(26)

Note that, if (26) holds, and the government sets  = ∗

 then efficient exchange

in the  guarantees that no buyer in the  would want to make an offer

to a seller involving private credit. Each buyer acquires ∗

units of government

debt in the  at a price  =  exchanges all of this debt for a surplus-

maximizing quantity of goods in the  and then pays his or her taxes in the

subsequent 

4.2.2 Incentive Constraint Binds and ̂  0

If the solution to the government’s problem is not  = ∗

 then the incentive

constraint (21) must bind. If the incentive constraint binds, we need to consider

two possibilities. First, it may be the case that ̂  0 so that a defaulting

buyer prefers to mimic the equilibrium behavior of other buyers. Second, we

could have ̂ = 0 in which case a defaulting buyer prefers autarky. In this

subsection, we consider the first case.

From (9) we have  = 0() where  is the quantity of goods exchanged in
 meetings. Then, (21)-(23) imply that  solves

 [1− 0()] = (1− )[()− ] (27)

Proposition 1 For  ∈ (0∞) equation (27) has a unique solution  

Proof. Rewrite equation (27) as

1− 0() = (1− )

∙
()


− 1
¸
 (28)

The right-hand side of (28) is monotonically decreasing in  since (·) is strictly
concave. The right-hand side of (28) tends to ∞ as → 0 and to 0 as →∞

The left-hand side of (28) is monotonically increasing in  The left-hand side of

(28) tends to −∞ as → 0 and to 1 as →∞ Therefore, by the intermediate

value theorem, and given monotonicity, there exists a unique  ∈ (0∞) that
solves (28) and (27).

An equilibrium of this type must involve a solution  to (27), and we

have shown that a unique solution always exists. However, for this to be an

equilibrium of the type we are looking for,  must satisfy two other properties.

First, the incentive constraint binds if and only if   ∗ Second, it must be
the case that ̂  0 in equilibrium, or ()  0 where

() ≡ −0() + () + (1− ) (29)
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and let ̃ denote the solution to

(̃) = 0

Proposition 2 Assume that −00()
0() is constant. If −00()

0() ≥ 1−  then

 
∗

(1− )(∗) + ∗
(30)

is necessary and sufficient for existence of an asymmetric equilibrium with indi-

vidual punishments and a binding incentive constraint with ̂  0. If −00()
0() 

1−  then (30) and

 
̃

(1− )[(̃)− ̃] + ̃0(̃)
(31)

are necessary and sufficient for existence, where ̃ solves (̃) = 0

Proof. First determine necessary and sufficient conditions for a binding incen-

tive constraint, i.e.   ∗ If we rewrite (27) as (28), then the right-hand side
of (28) is monotonically decreasing and the left-hand side of (28) is monotoni-

cally increasing. The previous proposition shows that the solution  is unique,

so it follows that   ∗ if and only if (30) holds. Second, we want to find
necessary and sufficient conditions for ()  0 Differentiating (29), we obtain

0() = 0() [−1 + + ] + 1−  (32)

Therefore, if  ≥ 1 −  then 0()  0 for 0 ≤  ≤ ∗ and since (0) = 0

therefore ()  0 for  ∈ [0 ∗] Thus, if  ≥ 1−  then (30) is necessary and

sufficient for existence of the equilibrium. Alternatively, suppose   1− then
0(0) = −∞ 00()  0 for  ∈ [0 ∗] (0) = 0 (∗) = [(∗)− ∗]  0 so
there exists a unique ̃ ∈ (0 ∗) which solves (̃) = 0 Further, ()  0 for

 ∈ (̃ ∗] and () ≤ 0 for  ∈ (0 ̃] It is then necessary and sufficient for
()  0 that  ∈ (̃ ∗) Then, once more using (28),  ∈ (̃ ∗) if and
only if (30) and (31) hold.

4.2.3 Incentive Constraint Binds and ̂ = 0

Next, we consider the case where the incentive constraint binds in the govern-

ment’s problem, and a buyer who defaults (off equilibrium) chooses autarky.

In this case, from (21)-(24), the quantity of goods traded in  meetings, 

solves (15).

Proposition 3 Assume that −00()
0() is constant. A necessary condition for

existence of a symmetric equilibrium with individual punishments and a binding

incentive constraint with ̂ = 0 is (7). If −00()
0() ≤ 1−  then this equilibrium

does not exist. If −00()
0()  1−  then (7) and

 ≤ ̃

(̃)
(33)
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are necessary and sufficient conditions for existence.

Proof. Checking that   ∗ from (15) a necessary condition for the equilib-

rium to exist is (7). As well, ̂ = 0 requires that a defaulting buyer not wish to

mimic equilibrium behavior, which requires () ≤ 0 Therefore, this equilib-
rium does not exist if −00()

0() ≥ 1−  as this implies ()  0 for  ∈ (0 ∗)
If −00()

0()  1 −  then () ≤ 0 for  ∈ [0 ̃] and so from (15), a necessary

and sufficient condition for existence in this case is (33).

4.2.4 Effects of Government Debt with Individual Punishments

Government debt clearly matters in equilibria with individual punishments, as

the equilibrium allocation with government debt is in general different from the

one without government debt. Thus, Ricardian equivalence does not hold in

general, in spite of the fact that the government has no special powers relative to

private sector agents. We want to compare welfare with and without government

debt, using our measure of welfare (20), which implies that welfare is increasing

in the quantity of goods  exchanged in each meeting in the  for  ≤ ∗
which will always hold in equilibrium. The following proposition demonstrates

that government debt at worst has no effect on welfare and at best increases it

by increasing the volume of exchange in the  Let  denote the quantity

of goods exchanged in each meeting in the  in the absence of government

debt, and  the quantity exchanged when there is government debt.

Proposition 4 (i) If  ≥ ∗
(1−)(∗)  then  =  = ∗ and welfare is the

same in the equilibrium without government debt and the one with government

debt. (ii) If ∗
(1−)(∗)+∗ ≤   ∗

(1−)(∗)  then ∗ =     and welfare

is greater with government debt than without. (iii) If −00()
0() is constant, if

−00()
0() ≥ 1 −  or if −00()

0()  1 −  and   ̃
(1−)[(̃)−̃]+̃0(̃)  and  

∗
(1−)(∗)+∗  then     ∗ (iv) If −00()

0() is constant, if −00()
0() 

1−  and  ≤ ̃
(̃)

 then     ∗

Proof. (i) From (17) and (26), equilibria with a nonbinding incentive constraint

exist if  ≥ ∗
(1−)(∗)  both with and without government debt. (ii) From (26),

the incentive constraint does not bind with government debt if ∗
(1−)(∗)+∗ ≤

  ∗
(1−)(∗) , so  = ∗ However, since (19) holds, the incentive constraint

binds without government debt, so   ∗ (iii) From (19), (30), and (31), the
incentive constraint binds in both equilibria, so   ∗ and   ∗ Further,
we can write equation (18) as

[1− (1− )] = (1− )[()− ] (34)

Then, since the right-hand sides of equations (34) and (27) are identical, and

0()  1 −  for   ∗ therefore     (iv) From (19) and (33), the
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incentive constraint binds in both equilibria, so   ∗ and   ∗ In
the equilibrium with no government debt,  is determined by (18), and in the

equilibrium with government debt,  is determined by (15). It is immediate

from (18) and (15) that   

Note that, since

−̃0(̃) + (̃) + (1− )̃ = 0

determines ̃ therefore

̃

(̃)
=

̃

(1− )[(̃)− ̃] + ̃0(̃)


so the right-hand sides of inequalities (31) and (33) are equal. As a result,

the above proposition exhausts the parameter space. With government debt,

the equilibrium is unique among the class of equilibria we are examining in

this section, and an equilibrium always exists. The same is the case without

government debt.

Figure 2 shows how the parameter space is subdivided, with the parameter

 on the horizontal axis, and  on the vertical axis. In region 1, part (i) of the

above proposition applies. In this case, the incentive constraint does not bind

with or without government debt, and there is efficient exchange in either case,

or  =  = ∗. In region 2, part (ii) of the above proposition applies, in
which case the incentive constraint binds without government debt, but does

not bind with government debt, or    = ∗. In region 2, the introduction
of government debt is welfare-improving, as it increases exchange in the  In

region 3, part (iii) of the above proposition applies, with incentive constraints

binding in equilibrium with or without government debt. With government

debt, defaulting buyers choose to mimic equilibrium behavior, or ̂  0. In

region 3, exchange is greater in the  with government debt, and welfare is

higher. Finally, in region 4 of the parameter space, in Figure 3, part (iv) of the

above proposition applies. In this case, the incentive constraint binds with or

without government debt, but there is more exchange in the  and higher

welfare, with government debt. In the equilibrium with government debt in

region 4, defaulting buyers choose autarky, or ̂ = 0.

[Figure 2 here.]

We can conclude from the above four propositions that introducing gov-

ernment debt in symmetric equilibria with individual punishments is welfare

improving as, in general, it increases the quantity of exchange in decentralized

meetings. The introduction of government debt acts to relax incentive con-

straints, as it tends to make default — in this case on government debt rather

than private debt — less desirable. At best, the introduction of government debt

can make it so costly to mimic equilibrium behavior for a defaulting buyer, that

a buyer will choose autarky if default occurs, off-equilibrium. In the absence

of government debt, a buyer who defaults can get something for nothing. By
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simply posing as a buyer who has not defaulted, a defaulting buyer can receive a

loan with probability  However, when government debt is traded, a defaulting

buyer has to work to acquire the government debt in order to pose as a buyer

who has not defaulted.

Some readers may be puzzled as to why the welfare-improving role of gov-

ernment debt is not generated from a liquidity premium on government debt

that implies positive transfers from the government, which of course all buyers

are willing to accept. For example, if the incentive constraint is tight, then  is

small in equilibrium, so from (14)  is high, and if   1 then from (12) the tax

is negative. Then, there would be no potential default problem. But from our

analysis above, it is straightforward to show that   1 in the equilibria with

government debt we consider. To see why   1 given the optimal provision

of government debt, if  ≥ 1 at the optimum, then   ∗ But this implies
that the government could increase the quantity of government debt, increase

welfare, and the incentive constraint of buyers would still hold. Thus,  ≥ 1
cannot be optimal.

As discussed above, we can interpret exchange as occurring in the govern-

ment debt economy by way of outright exchange of government debt for goods

in the  or as a credit arrangement with government debt used as collateral.

With the collateral contract, the buyer can sell the government debt in the next

 in order to repay the debt. Effectively, the government supplies a safe as-

set, supported by taxation, that is used to support credit market activity. With

a ready supply of government debt, the collateralized credit arrangements arise

endogenously, and they increase welfare by promoting more exchange. This

role for government debt as collateral in the credit market is consistent with

empirical observations (see Garbade 2006), in that activity in the repurchase

agreement market appears to have grown partly in response to growth in the

quantity of government debt outstanding in the United States.

Intuition might tell us that the provision of government debt might be bad

for incentives in this context, since it potentially allows for anonymous exchange.

The possibility of defecting from the credit system might look more desirable

if there is another mode of exchange available. Indeed, this intuition captures

the forces at work in Aiyagari and Williamson (2000). In Aiyagari-Williamson

(2000), exchange of government liabilities (fiat money, in that case) provides

an alternative to participation in a credit system, and the better this system of

government-liability exchange works, the worse that is for incentives in the credit

system. In the Aiyagari-Williamson (2000) model, government liabilities are

effectively a substitute for credit, while in this model (at least in the symmetric

equilibria we have studied thus far) government liabilities are complementary

to credit, as government debt essentially serves as collateral. This is important,

as the non-anonymous nature of government debt is what contributes to its role

in improving welfare. In this sense, it is inappropriate to think of the role of

the government liquidity here as the same as what we would find in typical

monetary models.

Could an arrangement with private debt yield the same type of improvement

in welfare as we get with government debt? First, note that it is sufficient to
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consider one-period private debt as an alternative to government debt, as any

long-term debt arrangement can be broken down into a series of one-period

debt problems in this model. Our interest is in the potential for debt issued

by one party, and acquired by another party and traded, to serve the same role

as government debt. So, suppose that a buyer in the  sells bonds that are

claims to consumption goods in the next  These private bonds can then

be exchanged by buyers in the intervening  for consumption goods. But

when a seller meets a buyer, the seller does not care whether the IOUs being

offered are promises to pay of the buyer on the other side of the transaction,

or promises to pay of a third private party. The seller is concerned only with

whether or not the issuer of the IOU will default or not, and that issuer has

exactly the same incentives in either case. Therefore circulating private debt

cannot solve the problem.

5 Asymmetric Equilibria with Individual Pun-

ishment and Equilibrium Default

We will now consider equilibria where agents behave asymmetrically, with some

buyers defaulting in equilibrium. These are equilibria where a fraction  of

buyers (the good buyers) never defaults, but a fraction 1 −  (bad buyers) will

default on their debts if anyone chooses to lend to them. It will in general

be possible to support equilibria with differing values for  Indeed, a special

case involves equilibria with  = 1 which we have already considered. Thus,

note that  is endogenous but, as we hope to make clear, it is indeterminate.

In an asymmetric equilibrium, good buyers never default because they would

be punished for default by being treated in the same way as bad buyers, thus

losing access to exchange in the  under full information. Bad buyers always

default as they have nothing to lose — sellers who know their type will not lend

to them.

In typical limited commitment models of credit, such as Kehoe and Levine

(1993), Kocherlakota (1996), or Sanches and Williamson (2010), there is no

default in equilibrium, just as in the symmetric equilibria in our model. While

the threat of default can be important in constraining credit contracts in those

models, the fact that default does not occur in equilibrium limits the ability of

such models to explain observations. In models of bankruptcy with incomplete

markets, such as Athreya (2002) and Corbae et al. (2007), it is typical to

assume that contracts take the form of non-contingent debt, and there is then

equilibrium default. Of course, much is imposed in such models, including the

absence of contingent claims markets, and restrictions on contracts. In our

model, the contracts are optimal given the economic environment, but default

can occur in equilibrium.
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5.1 Private Credit and No Government Debt

In the equilibria we construct, bad buyers will always default on a loan received

from a seller in the  Therefore, if a bad buyer meets a seller in a full-

information meeting, the buyer will not receive a loan. Similarly, since a good

buyer does not default in equilibrium, the good buyer will receive a loan in a

full-information meeting, as the seller knows the buyer’s type. Since the buyer

makes a take-it-or-leave it offer in a full-information meeting, the offer of a

good buyer will take the form of a loan quantity   which is the quantity of

consumption goods produced by the seller for the buyer in the  coupled

with a repayment 

by the buyer in the next 

The situation is potentially more complicated if a good buyer or bad buyer

meets a seller in a limited-information meeting. Given our assumption that the

buyer makes a take-it-or-leave-it offer in the  a limited information meeting

involves signalling under private information. Our candidate equilibrium is a

pooling equilibrium in  limited information meetings, in which all buyers

(good and bad) make an offer  to the seller in a limited-information meeting in

the  and promise a repayment 

in the next  To completely specify

the signalling game, we need to add beliefs for the seller, including those for

off-equilibrium offers by buyers. Let the beliefs of the seller be that, for any

offer received, the probability that the offer is from a good buyer is  Thus,

in equilibrium, the seller is indifferent to accepting an offer from a buyer given

the seller’s beliefs, which are correct in equilibrium. The offer made by a good

buyer is a best response to the seller, given the seller’s beliefs, and a bad buyer

clearly optimizes by making the same offer as a good buyer, as posited.

There are equilibrium refinements that could eliminate this equilibrium from

consideration. A good discussion of this is in the appendix of Rocheteau (2008),

for a related model. For example, if we use the intuitive criterion (Cho and

Kreps 1987), then the good buyer could deviate from the equilibrium contract

by offering to accept slightly less than  in exchange for a payment


to

the seller in the next  which the seller and the good buyer both strictly

prefer to the equilibrium contract. Further, the bad buyer strictly prefers the

equilibrium contract to the deviation, so the proposed equilibrium is ruled out by

the intuitive criterion. But, using the notion of undefeated equilibrium (Mailath

et al. 1993), which is arguably deeper than the intuitive criterion, we ask more

of a deviation. In this model, any equilibrium must be a pooling equilibrium

for limited information exchange, as the seller would never want to trade with

a buyer who he or she identifies as bad. Thus, under undefeated equilibrium,

deviations involve cases where, in this model, the seller believes that an off-

equilibrium offer comes from a good buyer with probability  By construction

of the pooling equilibrium we consider (which gives the seller zero expected

surplus), good and bad buyers must be worse off for any deviation. Thus, the

equilibrium we focus on is undefeated.

Therefore, in the absence of government debt, the continuation value  for
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a good buyer is given by

 = max


n
() + (1− )( )− 




− (1− ) + 

o
(35)

subject to



≤  ( − ̂)  (36)

 ≤  ( − ̂) (37)

Note that, in the pooling equilibrium, limited-information loans carry a default

premium. Constraints (36) and (37) are the incentive constraints that must hold

for a good buyer following a limited-information meeting and a full-information

meeting, respectively. Here, ̂ is not only the off-equilibrium continuation utility

the good buyer receives if he or she defaults, but the continuation utility of a

bad buyer, who always defaults.

A bad buyer consumes the same quantity as a good buyer in a limited infor-

mation meeting, and consumes zero in a full-information meeting in the 

so

̂ =
()

1− 
 (38)

If neither incentive constraint, (36) or (37), binds, then  = ̂ and  = ∗
where ̂ solves

0(̂) =
1




Clearly ̂  ∗ for   1 so a smaller quantity of goods is exchanged in

limited information meetings, even if incentive constraints do not bind. Further,

since −00()
0()  1 ̂


 ∗ for   1 which implies that, in equilibrium,

incentive constraint (37) is always tighter than (36). Thus, the only cases we

need to consider, in the absence of government debt, are equilibria where neither

incentive constraint binds, where constraint (37) binds and (36) does not, and

where both incentive constraints bind. We will consider each of these three cases

in turn.

5.1.1 Neither Incentive Constraint Binds

If (36) and (37) do not bind, then from (35) - (38) we get

 − ̂ =
(1− )(∗)−  ̂


− (1− )∗

1− 
 (39)

To check incentive constraints, it is sufficient to check (37), as this is always the

tighter constraint. This tells us that this equilibrium exists if and only if

 ≥ ∗

(1− )(∗) + 
¡
∗ − ̂



¢ (40)
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5.1.2 Limited Information Incentive Constraint Does Not Bind, Full-

Information Incentive Constraint Does

Next, we analyze the case where (36) does not bind, but (37) does. Then, from

(35) - (38) we get

 = (̂) + (1− )[( − ̂)]− 
̂


+  + (1− )̂ (41)

̂ = (̂) + ̂ (42)

and then (41), (42), and (37) with equality gives

(1− )( )−  + 

µ
 − ̂



¶
= 0 (43)

which solves for   There are potentially two solutions to (43), one solution

with   ̂

 and one with   ̂


 Only the latter can be an equilibrium

as, if   ̂

 then incentive constraint (36) must bind, but we are attempting

to construct an equilibrium in which this constraint does not bind. For an

equilibrium, we first require that there be a solution to (43). A necessary and

sufficient condition for that is

 ≥
̂


(1− )
¡
̂


¢  (44)

As well, we require that the solution satisfy   ∗ so that the full-information
incentive constraint binds or, from (43),

 
∗

(1− )(∗) + 
¡
∗ − ̂



¢  (45)

Then, (44) and (45) are necessary and sufficient conditions for this equilibrium

to exist.

5.1.3 Both Incentive Constraints Bind

If (36) and (37) bind, then  =   and from (35) - (38),  solves

 = (1− )( ) (46)

To determine necessary and sufficient conditions for existence, it is sufficient to

check that the solution to (46) implies that the incentive constraint (36) binds,

since (37) is always the tighter constraint. Thus, we require that   ̂

 which

from (46) gives

 
̂


(1− )
¡
̂


¢  (47)

Then, inequality (47) is necessary and sufficient for the existence of this equi-

librium.
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5.1.4 Asymmetric Equilibria vs. Symmetric Equilibria

The presence of defaulting borrowers in equilibrium has two sets of effects.

First, there are direct effects on good borrowers in limited-information credit

arrangements. There is an adverse selection problem, with a fraction 1 −  of

bad buyers who borrow from sellers in limited-information meetings and then

default. Good buyers in these meetings will be able to borrow less than if there

were full information. Consumption will then be lower in limited-information

meetings. The indirect effects on good borrowers are incentive effects. Following

a limited information meeting in the  a good borrower will have less debt to

pay off, in spite of having to pay a default premium to the seller (this depends

on curvature in the utility function; if the coefficient of relative risk aversion is

greater than one, this effect goes the other way). Perhaps counterintuitively, the

presence of defaulting borrowers can make default less likely for good borrowers,

in the sense that incentive constraints are relaxed.

More explicitly, note first that

∗

(1− )(∗) + 
¡
∗ − ̂



¢  ∗

(1− )(∗)
(48)

and
̂


(1− )
¡
̂


¢  ∗

(1− )(∗)
 (49)

for 0    1 Therefore, from (17), (19), (40) and (47), if  falls, so that there

are fewer good buyers in the population, this acts to relax incentive constraints,

expand the region of the parameter space in which incentive constraints do not

bind, and shrink the region where incentive constraints bind. For this result, it

is important that −00()
0()  1 which implies that ̂


is increasing in 5

Therefore, if

 ≥ ∗

(1− )(∗)


then from (17), (40), and (48), incentive constraints do not bind in a symmetric

equilibrium or in any asymmetric equilibrium with 0    1 But, since

̂  ∗ consumption is smaller in limited information meetings in the 

in asymmetric equilibria than in the symmetric equilibrium, and consumption

is the same in full information meetings. Therefore, welfare is higher in the

symmetric equilibrium in this case.

If

 
̂


(1− )
¡
̂


¢ 
then given (49), the incentive constraint binds in the symmetric equilibrium,

and both incentive constraints bind in an asymmetric equilibrium. But from

5The result goes the other way if −00()
0()  1
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(46) and (18), consumption is the same in full information meetings in the sym-

metric and asymmetric equilibria, but is smaller in limited information meetings

in the asymmetric equilibrium. Therefore, welfare is higher in the symmetric

equilibrium.

In the case where

 ∈
"

̂


(1− )
¡
̂


¢  ∗

(1− )(∗)

!


it is difficult to make comparisons between symmetric and asymmetric equilibria.

Multiplicity of Asymmetric Equilibria One feature of asymmetric equi-

libria that we did not see with symmetric equilibria is that, for given  there

can be multiple equilibria. From (40), (44), (45), and (47), if

0   

( ̂)
̂


− (∗)
∗

( ̂)
̂


− (∗)
∗ + 1− ̂



∗



then for high  neither incentive constraint binds, for middle levels of  the

limited-information incentive constraint does not bind while the other incentive

constraint does, and for low levels of  both incentive constraints bind. However,

if
( ̂)
̂


− (∗)
∗

( ̂)
̂


− (∗)
∗ + 1− ̂



∗

  ≤ (∗)− ∗

(∗)− ∗ + ̂


 (50)

then for middle levels of  two equilibria exist — the equilibrium where neither

incentive constraint binds and the one where both incentive constraints bind,

as the following proposition summarizes.

Proposition 5 Suppose (50) holds and

 ∈
"

∗

(1− )(∗) + 
¡
∗ − ̂



¢  ̂


(1− )
¡
̂


¢!  (51)

Then, for given  there exist two equilibria, one where neither incentive con-

straint binds, and one where both incentive constraints bind.

Proof. Consider the necessary and sufficient conditions for existence of equi-

libria with neither incentive constraint binding, (40), and both incentive con-

straints binding, (47). The set defined by (50) and (51) is the set satisfying (40)

and (47). Then, any ( ) satisfying (50) and (51) is such that both (40) and

(47) are satisfied, so both equilibria exist.
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5.1.5 Discussion: Private Credit and No Government Debt

In asymmetric equilibria, limited commitment of course plays a key role, but

limited recordkeeping introduces an additional friction that gives novelty to

the results. In these equilibria, asymmetric information in limited information

meetings in the  is important, but not because would-be borrowers are

intrinsically different, or because of hidden actions. Buyers who wish to borrow

from sellers are different because they receive different treatment in the future,

which affects their future payoffs and willingness to default. This is why there

is nothing that good borrowers can do to distinguish themselves from bad ones.

There is no action that a good borrower can take that a bad borrower would for

some reason choose not to take, and which would thus reveal the good borrower’s

type.

The result is an equilibrium in which bad borrowers sometimes get loans,

and then proceed to default on those loans. Good borrowers do not default,

because they have too much to lose from being treated like bad borrowers in the

future. Bad borrowers default because they have nothing to lose from doing so.

5.2 Asymmetric Equilibria with Government Debt

If we consider asymmetric equilibria in which government debt exists, it is not

obvious why this should mitigate or eliminate the inefficiencies stemming from

the limited commitment friction. Government debt provides a means for sup-

porting exchange in the  that seemingly does not depend on self-enforcing

private credit contracts. Buyers can acquire government debt and then sell it

outright for goods in the  or can engage in collateralized borrowing in the

 with government debt used as collateral (these two types of exchange are

equivalent). But taxation is required to support government debt, so what if

buyers can default on their tax liabilities? Perhaps we can support equilibria

in which there are good and bad credit risks, in the sense that some economic

agents never pay their taxes, but are still able to trade in the ?

In this section, we take the same approach as for symmetric equilibria, in

constructing equilibria in which the quantity of bonds issued by the govern-

ment is just sufficient to drive out private credit. In this case however, we

are constructing equilibria for given  and then characterizing such equilibria

and determining under what conditions they exist. In these equilibria, there

is a mass  of good buyers who trade government bonds for goods in limited-

information and full-information meetings in the  and who always pay their

taxes in the  There is also a mass of 1−  of bad buyers, who are able to

trade in limited-information meetings in the  if they mimic the behavior

of good buyers, but cannot trade in full-information  meetings. These bad

buyers always default on their tax liabilities.

We will follow the same approach as in symmetric equilibria with government

bonds, in assuming that the government is able to confiscate government debt at

the beginning of the  Again, the rationale is that a technology exists which

allows private agents to post government debt as collateral in a private credit
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contract, and this collateral can be seized in the event of default. If we permit

the government to have the same powers as private sector agents, this means

that we allow the government the latitude to write laws specifying contingencies

under which government debt can be seized, and allow it to follow through when

those contingencies arise.

As in the symmetric case, we construct an equilibrium with government

debt in which consumption in the  by good buyers is  =  where  now

denotes the quantity of debt the government issues per good buyer. Then, the

continuation utility ̂ for the bad buyer is given by (22). The incentive constraint

for the good buyer depends on whether ̂ = 0 (the bad buyer chooses autarky)

or ̂  0 In the former case, the behavior of the bad buyer is irrelevant for good

buyers, while in the latter case the bad buyers default on their tax liabilities, so

the good buyers will bear the tax burden associated with servicing government

debt held by bad buyers. If ̂ = 0 then the incentive constraint for good buyers

is given by (21), and  is determined by (23). However, if ̂  0 then a good

buyer’s incentive constraint is

(1− )


≤  − ̂ (52)

and the continuation value for a good buyer is given by

 = − + ()− (1− )


+  (53)

As well, whether or not bad buyers hold government debt in equilibrium, op-

timization by the good buyer implies that the bond price  is determined by

(24).

The equilibria we construct have a similar structure of off-equilibrium pun-

ishments to the symmetric case. Assume that, in full information meetings in

the  a seller understands that, if he or she were to engage in exchange

with a bad buyer — either in the form of an outright exchange of government

debt for goods, or a lending arrangement with government debt as collateral —

then the government would either seize the government debt from the seller, or

seize the buyer’s collateral, at the beginning of the next  Then, the seller’s

off-equilibrium expected utility from accepting a contractual offer from a buyer

who the seller knows is bad, is strictly dominated by refusal of the offer.6

We assume that the government seizes no assets in connection with limited

information exchange, as the seller is uninformed about the buyer’s type in those

meetings, so there is no direct gain from dissuading the seller from trading in

limited information meetings in the  To keep things simple, we do not

6 It is important to notice that in order to support these equilibria, it is sufficient that col-

lateral —government debt— be seized only when a bad buyer actually trades in full information

meetings and defaults on those loans. If the bad buyer does not get to trade there is no need

to seize his or her holdings of government debt to support equilibria with endogenous default.

The bad buyer can redeem those bonds in the CM to consume CM goods. This is not an

irrelevant detail because in order to support default in equilibrium, it is necessary that the

punishment for default is not too severe.
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search for optimal government policies in this context. We only want to show

that there is potential for the introduction of government debt to improve the

equilibrium allocation.

5.2.1 Incentive Constraint Does Not Bind

If the good buyer’s incentive constraint does not bind, then we construct an

equilibrium where solving (25) gives  = ∗ and from (24),  =  Then, if a

bad buyer mimics the behavior of a good buyer, by purchasing  government

bonds in the  exchanging all of these bonds for consumption in limited

information meetings in the  and holding the bonds until the next  in

the event that there is a full information meeting in the  the continuation

value for the bad buyer is

̂ =
 [(∗)− ∗]

1− 
 0 (54)

Therefore, bad buyers will mimic the behavior of good buyers in limited infor-

mation meetings in the  as this is preferable to autarky. Then, from (53)

and (54),

 − ̂ =
(1− )(∗)− ∗(1−)


− (1− )∗

1− 
 (55)

To determine existence of this equilibrium, it is sufficient to check the incentive

constraint (52), so from (52) and (55) we obtain

 ≥ ∗

(1− )(∗) + [1− (1− )]∗
 (56)

Inequality (56) is then a sufficient condition for an equilibrium of this type to

exist for given 

5.2.2 Incentive Constraint Binds and ̂  0

Next, consider the case where the asymmetric equilibrium with government debt

involves a binding incentive constraint, and ̂  0 so that bad buyers strictly

prefer to mimic good buyers in limited information meetings in the  If (52)

binds, then the quantity of consumption in  meetings is  =  and the

price of government bonds in the  is  = 0() Then, from (52), and (53),

 solves

[1− 0()] = (1− )[()− ] (57)

A unique solution to (57) exists, and we require that the incentive constraint

bind, or   ∗ Thus, from (57), a necessary condition for an equilibrium of

this type to exist is

 
∗

(1− )(∗) + [1− (1− )]∗
 (58)
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Further, we require ̂  0 As in our analysis in the symmetric equilibrium

case, suppose that −00()
0() is constant. Then, as we showed above, if −00()

0() ≥
1−  then ̂  0 and if −00()

0()  1−  then ̂  0 if and only if   ̃ where

̃ solves

−̃0(̃) + (̃) + (1− )̃ = 0 (59)

Then, since the left-hand side of (57) is increasing in  and the right-hand side

is decreasing in  (57) and (59) imply   ̃ if and only if

 
̃

(1− )[(̃)− ̃] + ̃0(̃)
(60)

5.2.3 Incentive Constraint Binds and ̂ = 0

In this case,  = 

 since bad buyers do not hold bonds, and  = 0() Then,

from (52), and (53),  solves (6). A necessary condition for this equilibrium to

exist is that   ∗ which from (6) gives (7). As well, bad buyers must not

prefer to mimic the behavior of good buyers in limited information meetings in

the  i.e.

−0() + () + (1− ) ≤ 0 (61)

But (61) holds if and only if −00()
0()  1−  and  ≤ ̃ where ̃ is defined by

(59). But from (6) and (59),  ≤ ̃ is equivalent to

 ≤ ̃

(̃)
(62)

Therefore (7), −00()
0()  1 −  and (62) are necessary and sufficient for this

equilibrium to exist.

5.3 Effects of Government Debt in Asymmetric Equilibria

In an asymmetric equilibrium, if we measure welfare as the sum of expected

utilities across agents, then we need to take account of bad buyers as well as

good ones, and we obtain

 =  [()− ] + (1− ) [( )−  ] 

where  and  denote, respectively, consumption in limited information and

full information meetings in the  and  is strictly increasing in  and 
for  ≤ ̂ and   ∗
We have two goals in this subsection. The first is to determine how the

trading of government debt affects exchange and welfare for given  In other

words, given an economy with a particular fraction of defaulting buyers in the

population, how will the existence of government debt affect what is consumed

in limited-information and full-information meetings? Our second goal is to

determine the effects of trading in government debt on the existence of particular

asymmetric equilibria. Does government debt encourage or discourage default?
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First, for given  compare the properties of the equilibrium (equilibria)

that exists (exist) without government debt, and with government debt, in al-

ternative regions of the parameter space. Let  and  denote consump-

tion in limited-information and full-information meetings, respectively, in an

asymmetric equilibrium without government debt. Similarly,  and  are

consumption quantities in the  when government debt is traded.

Proposition 6 If  ≥ ∗
(1−)(∗)+[1−(1−)]∗  then    = ∗ and

 ≤  Welfare is higher with government debt than without it.

Proof. From (56) an asymmetric equilibrium with government debt exists

in which the incentive constraint does not bind, so  =  = ∗ If (40)
holds, then an asymmetric equilibrium without government debt exists in which

 = ̂ and  = ∗ so    and  =  and welfare is

higher in the equilibrium with government debt. If (44) and (45) hold, then an

asymmetric equilibrium without government debt exists in which  = ̂ and

  ∗ Therefore,    and    in this case, and welfare is

higher in the equilibrium with government debt. Finally, if (47) holds, then an

equilibrium without government debt exists in which   ̂ and   ∗.
Therefore    and    in this case, and welfare is higher in the

equilibrium with government debt.

Proposition 7 If  ≤ ̃
(̃)

and  
̂


(1−)( ̂)
 then     = 

and welfare is higher with government debt than without it.

Proof. From (62), an equilibrium exists with government debt in which there

is a binding incentive constraint, where  =  =  solves (6). From

(47), an equilibrium also exists without government debt where  =  also

solves (47), so  =   But in the equilibrium without government debt,

 =  =  =    as both incentive constraints bind in

the equilibrium without government debt.

Figure 3 shows the subdivision of the parameter space, according to which

asymmetric equilibria exist, with and without government debt. First, Propo-

sition 5 deals with regions 1, 2, and 3 in Figure 3, where an asymmetric equi-

librium with government debt exists in which the incentive constraint does not

bind. In region 1, there exists an equilibrium without government debt in which

neither incentive constraint binds. In region 2, there exist two equilibria without

government debt; in one of these equilibria neither incentive constraint binds,

and in the other both incentive constraints are binding. In region 3, there exists

an equilibrium with no government debt where both incentive constraints bind.

In regions 1, 2, and 3, the equilibrium with government debt dominates any

equilibrium without government debt that exists.

[Figure 3 here.]

Second, Proposition 6 deals with region 12 in Figure 3. In that subset of

the parameter space, an equilibrium without government debt exists in which
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the incentive constraint binds, and bad buyers choose autarky rather than de-

faulting. This equilibrium dominates the equilibrium without government debt

in which both incentive constraints bind, which also exists in region 12.

In Propositions 5 and 6, we have shown that there exist subsets of the

parameter space for which issuing government debt will improve matters in

asymmetric equilibria, for given  First (Proposition 5), for any  with 0   

1 there is a subset of the parameter space in which there exists an equilibrium

with government bonds for which the incentive constraint does not bind, and

in which there is more exchange in the  and higher welfare, than in any

asymmetric equilibrium without government bonds that exists in that subset.

Second (Proposition 6), for any  with 0    1 there is a subset of the

parameter space in which there exists an equilibrium with government debt

for which the incentive constraint binds, in which there exists an equilibrium

without government debt in which both incentive constraints bind, and in which

there is less exchange in the  and therefore lower welfare in the equilibrium

without government debt.

In regions 4 through 11 in Figure 3, it is more difficult to draw conclusions,

though we know that, by continuity, the introduction of government debt must

be welfare improving for sufficiently large  This follows from the fact that

government debt always improves matters in symmetric equilibria — essentially

the special case where  = 1

In the equilibrium with government bonds in which the incentive constraint

does not bind (regions 1, 2, and 3 of Figure 3), the welfare improvement from

trade in government bonds does not result from effects on default behavior.

Indeed, if such an equilibrium exists for given  then there exists an equilibrium

without government bonds for the same  The key welfare-improving effect

is that introducing government bonds solves the adverse selection problem in

limited-information meetings in the  . With government bonds, good buyers

are no longer charged a default premium in limited-information exchange, and

more goods are traded. However, in the equilibrium with government bonds,

good buyers suffer because bad buyers always default on their taxes. Thus,

good buyers have to bear the entire burden of paying the net interest on the

government debt.

In an asymmetric equilibrium with government debt in which the incentive

constraint binds and bad buyers choose autarky (̂ = 0) in region 12 of Figure 3,

government debt improves the allocation for two reasons. First, as we outlined

for the case where the incentive constraint does not bind, government debt

solves the adverse selection problem in limited information meetings in the 

Second, in region 12 of Figure 3, bad buyers do not default in equilibrium, but

instead choose autarky. Therefore, the behavior of bad buyers has no effect on

good buyers.

Next, government debt can act to mitigate default in that it can kill some

undesirable asymmetric equilibria. Note in particular that, without government

bonds, an asymmetric equilibrium exists for any  ∈ (0 1) and ( ) ∈ (0 1)×
(0 1) However, from (56), (58), (60), and (62), with government bonds, there

is a subset of the parameter space where an asymmetric equilibrium does not
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exist, for given  where parameters satisfy

  1 +
00()
0()

and
̃

(̃)
  ≤ ̃

(1− )[(̃)− ̃] + ̃0(̃)

This subset comprises regions 8, 9, and 10 in Figure 3. Note further that this

subset expands as  decreases, so government debt more successfully does away

with default the more severe the default problem is.

Note that we are not saying that government debt is useful because it leads

to nonexistence of equilibrium. Indeed, we showed that, with government debt,

a symmetric equilibrium always exists (i.e.  = 1) Another way to state the

idea in the previous paragraph is that there are some regions of the parameter

space for which the introduction of government debt implies that an asymmet-

ric equilibrium exists only if  is sufficiently large. Thus, government debt

eliminates some equilibria with large numbers of defaulters.

6 Discussion

The problem in this model that government debt mitigates or solves is an en-

dogenous one. There always exists an equilibrium under global punishments

in which the allocation is efficient. In such an equilibrium, government debt is

irrelevant — the economy is Ricardian. However, there are many equilibria, and

we have focused here on ones that we think are particularly interesting.

First, in symmetric equilibria with individual punishments in which default

does not occur in equilibrium, the existence of government debt matters for the

equilibrium allocation, and the optimal provision of such debt will in general in-

crease the quantity of exchange and economic welfare. This can be interpreted

as a role for government debt as collateral. Government debt acts to make

private credit work better, as the government can use the threat of seizure of

government debt as an incentive device in the tax system. For the govern-

ment in our model, the incentives work in a straightforward manner, as anyone

who knowingly cooperates with a defaulter is subject to confiscation, with the

government taking back its own liabilities.

In practice, private arrangements that give similar incentives appear to be

relatively costly to set up. For example, central counterparties (CCPs)7 rely on

punishment mechanisms similar to the ones involving government debt in our

model. Typically, a defaulter on a CCP transaction ceases to be a member of

the CCP, and all of its assets at the CCP are seized.8 In practice it is very

7A central counterparty (CCP) interposes itself between counterparties to financial con-

tracts traded in one or more markets, becoming the buyer to every seller and the seller to

every buyer. See http://www.bis.org/publ/cpss61.pdf
8 In the case of the bankruptcy filing by the bank holding company unit of Lehman Brothers

in September 2008, the National Security Clearing Corporation stopped clearing further trades
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costly for anyone to trade with a counterparty who defaulted. Since a defaulter

is prevented from accessing central clearing services, then that entity can only

trade if the securities are also cleared bilaterally. However, knowing that a

counterparty defaulted, any clearing bank will require a very high price for the

service.

In our model, without government debt, credit is limited by the potential for

a borrower to default on a private credit arrangement. But when there is enough

government debt to displace private credit, secured credit (or, what is equivalent

here, the use of government debt in exchange) is limited by the potential for

agents to default on their tax liabilities, where taxes are necessary to finance the

net interest on the government debt. Effectively, the potential burden of default

is transferred from the private sector to the government. But, in spite of the fact

that the government is no better at collecting on its debts than are private sector

lenders, this transfer increases welfare. This is because government debt acts

to alter the incentives of borrowers who default (on tax liabilities rather than

private liabilities). Two effects are responsible for lowering the value of being

a defaulter. First, the cost of acquiring government debt to trade is costly.

Second, asset holding are not anonymous, which permits punishment to be

enforced when a defaulter is caught. Effectively the off-equilibrium punishment

from defaulting is higher with government debt than without it.

Second, in asymmetric equilibria with individual punishments, some bor-

rowers always default on their debts because they have nothing to lose from

defaulting – their behavior is bad because they are treated badly when caught,

but just often enough they don’t get caught. In such equilibria, there are addi-

tional welfare-enhancing effects of government debt. Government debt can solve

an adverse selection problem in private credit market arrangements subject to

limited information. Effectively government debt permits all credit to be se-

cured, which can support equilibria with more exchange and higher welfare. As

well, government debt can eliminate equilibria with high default rates. Thus,

government debt can mitigate default, and can enhance the ability of private

sector agents to defend themselves against default, thus increasing the volume

of credit.

The model illustrates two roles for collateral, which are somewhat related.

The first role is related to a borrower’s incentive to default. When government

debt is available for use in exchange, or to post as collateral in private credit

contracts, default can become more costly for borrowers, which makes lending

more attractive. The second role is related to the terms on which a lender is

willing to extend credit when it is difficult to screen borrowers. When some

borrowers always default, and buyers use government debt in exchange, the

borrower’s type is irrelevant to the seller, and the existence of collateral allows

lending to proceed on better terms, with a lower interest rate and larger loan

quantity. Government debt solves the adverse selection problem by making the

contract information-insensitive9 and thus reducing the friction in exchange.

for the broker-dealer unit of Lehman, which had not declared bankruptcy yet, agreeing to

simply clear the positions Lehman was winding down.
9See Dang, Gorton and Holmstrom (2009).
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The interpretation of the private decentralized exchange in the model as

collateralized credit, with government debt serving as collateral, is consistent

with how markets in repurchase agreements (repos) work in practice, and with

some features of the recent financial crisis. A repo is a bilateral agreement be-

tween a short-term lender (e.g. a money market mutual fund) and a borrower

(e.g. e.g. a dealer) involving the sale and repurchase of securities. This is es-

sentially a loan where the securities serve as collateral.10. Government debt,

among other liquid assets including asset-backed securities, is an important col-

lateral asset in the repo market which, in times of turmoil, turned out to be

very valuable. During the recent financial crisis, the quality of collateral, as

measured by repo haircuts,11 differed substantially among Treasury securities,

agency securities, asset-backed securities issued by government-sponsored en-

terprises (GSEs), other kinds of asset-backed securities, and corporate bonds

(see for example Martin et al. 2012). Treasury securities, agency securities, and

mortgage-backed securities issued by GSEs traded with very low haircuts dur-

ing the period 2008-2010.12 Furthermore, the vast majority of securities used as

collateral for repo transactions are government securities. In 2008 only 25% of

repo collateral was non-government and non-agency securities, while from 2009

this share has dropped to 15-18% and remained stable.13

Thus, consistent with our model, in times of credit market dysfunction such

as the recent financial crisis, government-related securities are relatively more

valuable as collateral. In our model government debt acts to free up the credit

arrangements between buyers and sellers, so that welfare increases. In the

model, liquid government securities work on the intensive margin; the loan that

the seller grants the buyer is larger when it is secured by good collateral. A

larger loan is (weakly) welfare improving14.

We have shown here that it is not the limited commitment friction alone

that is the ultimate source of a role for government debt in credit markets,

since efficient equilibria exist in which government debt is irrelevant. What

makes government debt useful is limited commitment in conjunction with a poor

endogenous choice of punishment for default, and the existence of defaulting

debtors.

7 Conclusion

In this model, government debt can act to discourage default, and to reduce the

quantity of equilibrium default. Effectively, government debt can be interpreted

as playing a role as collateral in private credit contracts, and the fact that — like

good collateral — government debt can be easily seized, helps to discipline agents

10See Garbade (2006).
11The haircut is the difference between the value of an asset and the value of the loan that

is secured by the asset as collateral. See Martin et al. (2010).
12Consistent with our model, the government debt in countries with a weak power to tax,

for example Italy, tends to be less useful as collateral than U.S. government debt, for example.
13 See Krishnamurthy et al. (2013) and New York Federal Reserve Bank (2014a, 2014b).
14 It is strictly welfare improving when the incentive constraint is binding.
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who potentially or actually default on private or public debts. The model uses

ideas from the monetary theory literature, in which memory and recordkeeping

play a critical role in giving government liquidity a role in exchange. Government

debt matters in this model because of limited memory, in conjunction with weak

punishments for default. This creates the possibility that agents can borrow

even if they have defaulted in the past, and in that context the economy is

non-Ricardian — government debt matters.

A novelty in this limited commitment model is that default can occur in

equilibrium, which opens up interesting possibilities for future work. For exam-

ple, this model could be extended to consider the coexistence of secured and

unsecured private credit arrangements. As well, it is possible to use this model

environment to analyze endogenous fluctuations in which the aggregate default

rate varies over time. Such a model would be useful for studying financial panics.
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Figure 1: Time Line
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Figure 2: Symmetric Equilibria with Individual
Punishments
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Figure 3: Symmetric Equilibria with Individual
Punishments
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