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Abstract

Why would a sovereign government, immune from bankruptcy procedures and with few assets
that could be seized in the event of a default, ever repay foreign creditors? And, correspond-
ingly, why do foreign creditors lend to sovereigns? This paper finds general conditions under
which, even in the absence of sanctions, lending to sovereigns can emerge in a single shot game.
Furthermore, it shows that positive borrowing can be sustained both in pooling and separating
equilibria. In this way, it makes clear that neither sanctions nor reputation considerations, the
two classical explanations, are necessary to enforce repayment. Information revelation is the
crucial mechanism for these results. The repayment/default decision is interpreted as a signal
used by the government to communicate information to domestic and foreign agents about the
fundamentals of the economy. Governments repay to affect agents’ expectations about them. A
default, through its effect on expectations about fundamentals, can generate a decline in foreign
and domestic investment and a credit crunch in domestic credit markets. Governments repay
to avoid these costs, but may default (in equilibrium) when hit by a negative shock.
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1 INTRODUCTION

In January 2003 Luiz Inacio “Lula” Da Silva was sworn in as President of Brazil. Soon afterwards,
Lula’s government undertook an adjustment in public expenditures that dented its popularity.
The main purpose of this adjustment was to restore Brazil’s fiscal health and avoid a default on its
debts. In this way, Lula’s government tried to prevent Brazil from following the path of Argentina
which defaulted on its sovereign debt not long before, in December 2001. Why did the Brazilian
government choose to repay its external debts instead of enjoying the “instant gratification” of a
default?

This question arises due to the weak legal framework of sovereign debt. The legal enforceability
of sovereign debt contracts is very limited. Sovereign governments are immune from bankruptcy
procedures and few of their assets could be seized in the event of a default. So, why did Lula’s
government choose to repay? And, in general, why would governments ever repay foreign creditors?
Correspondingly, why do foreign creditors lend to them? This is the puzzle that the sovereign debt
literature has been studying since Eaton and Gersovitz (1981) and that I will address in this paper.

The question is very simple and has generated a vast literature. The overwhelming majority
of suggested explanations fall into two categories: sanctions and reputation. Sanctions-related
explanations rely on the ability of creditors to impose sanctions (usually trade-related) to punish
a defaulting government. The standard reputation argument relies on the ability of creditors to
exclude a defaulting government from credit markets. However, Bulow and Rogoff (1989a) showed
that for this threat to enforce repayment, it is necessary to assume as well that governments cannot
save using a sufficiently rich set of assets following a default. Otherwise, there will always be a
point in time when the government would find it optimal to default and begin a sequence of savings
that replicates the payoffs of the original contract but generates extra income.!

There has been a recent revival of the credit market exclusion story in response to Bulow
and Rogoff’s critique. The arguments have focused on two assumptions required for their result,
namely the availability of a rich enough set of assets following the default and the ability of the
government to save optimally. Kletzer and Wright (2000) and Wright (2002) argued that the set
of assets becomes endogenously restricted if banks could default too or collude. Amador (2003)
showed how a political economy problem may lead to myopic government behavior and, therefore,
suboptimal savings.?

My paper suggests an explanation to the puzzle that is based neither on sanctions nor on the

!See Eaton and Fernandez (1995) for a detailed review of the early reputation and sanctions arguments. The
reputation argument has also been applied to intra-national lending in situations where commitment is not possible
by Kocherlakota (1996), and Ligon, Thomas and Worrall (2000) among others.

2There have been few attempts to test empirically the alternative theories of the costs of sovereign default, and
the results have been mixed. See Martinez and Sandleris (2005) for a more detailed analysis of this issue.



exclusion from credit markets. Information revelation is the crucial element. Debt repayment acts
as a signal sometimes used by governments to reveal information and influence foreign and domestic
investors’ expectations. In contrast, a sovereign default, through its effect on expectations, may
have a widespread effect on the domestic economy, generating costs in terms of output and welfare.

A contribution of the paper is to find general conditions under which this signaling story
could provide incentives to repay and, therefore, support some positive level of sovereign debt. In
particular, this paper shows that the signaling argument can act as an enforcement mechanism
in a finite horizon model without a repeated game argument behind it. In this context, positive
borrowing can be sustained both in pooling and separating equilibria.

In order to emphasize the role that information revelation might play, I build a model that
rules out by construction the prior explanations. The government borrows to produce a public
good and will be able to borrow at most once regardless of whether it chooses to default or not, so
the threat of exclusion from credit markets cannot enforce repayment, and neither can any other
reputation story. Furthermore, I assume that creditors cannot impose sanctions in the event of a
default.

The basic structure studied in this paper is one in which the government is privately informed
about some variables that might be relevant for private sector decisions such as its willingness or
ability to undertake structural reforms, deal with corruption or protect property rights (i.e.: some of
the fundamental institutions of an economy). Private sector actions affect the government welfare
function and depend on private sector agents’ beliefs about the government’s private information.
As a result, the government may use its repayment/default decision to signal this information to
the private sector and influence their beliefs and actions. It is important to emphasize that for the
purpose of this paper, the information of the government about the fundamentals does not need to
be better than that of the private sector, it just needs to be different and relevant.

Several possible illustrations of this sort of signalling story can be presented. For example, the
level of foreign direct investment might depend on the expected improvement in the fundamental
institutions of the economy (i.e. corruption, property rights, etc), and the government might have
some private information about its own ability or willingness to undertake the structural reforms
required to improve them. So, if the government welfare increases in the level of output generated
by foreign investment, then a “good” government might need to signal its superior ability to improve
institutions through a costly signal that a “bad” government will choose not to undertake, such as
repaying its debt. Another illustration could be one in which a set of domestic entrepreneurs about
which the government cares, needs to borrow from abroad to finance their investment and they are
constrained by the amount of collateral they have. The expected value of this collateral depends
on the realization of the fundamentals of the economy. The government has private information

about them and may undertake the costly action of repaying foreign creditors in order to signal



the existence of good fundamentals.

Repayment is one of the many possible signals that a government may undertake to influence
expectations. However, just communicating the information to the private sector (i.e.: just telling
them) is usually not one of them. The reason is that the government faces a credibility problem. In
the model, the government’s welfare is higher the higher the level of the private sector action, which
in turn is positively related to beliefs about the government’s private information. This means that
regardless of the realization of its private information, the government would, in general, like to
induce the highest possible beliefs if doing so is costless. An interesting characteristic of the model
is that the presence of alternative costly signals might reduce welfare. The reason is that if other
signals exist, then the amount of repaying that the government could "commit" itself to make will
be reduced and, as a result, creditors will reduce the amount of lending, limiting the production of
public goods.

In the model defaults occur in equilibrium, and only when fundamentals are worsening (i.e.:
“bad” government). A crucial ingredient for this result is that the gains from repaying are increasing
in the fundamentals. This occurs because the productivity of capital is higher when fundamentals
are better, and, therefore, the gains of affecting beliefs through repayment and having higher levels
of investment will be larger. On the other hand, the cost of repaying with standard debt instruments
is either invariant or decreasing in the fundamentals. This is what generates the single crossing
property in the model. For a given level of debt, a separating equilibrium could arise in which
a “good” government may choose to repay rather than default and suffer a decline in the output
generated by foreign investors, while a “bad” one might choose the opposite as the decline in output
would be smaller. However, for relatively lower levels of debt a pooling equilibrium in which both
the “good” and the “bad” government would choose to repay. In equilibrium, foreign creditors will
limit the amount of lending to the government, so that the government finds it optimal to repay
at least for some realizations of the fundamentals. The interest rate on the government debt will
reflect the default risk.

Although the contributions of this paper are essentially conceptual, the predictions of the
stories suggested in the paper are consistent with a number of stylized facts. Following a default
the model predicts a decline in private sector investment and credit to the private sector, facts that
have been repeatedly documented. In my model, these, in turn, trigger a decline in output, which
is again an usually observed fact in the aftermath of defaults.? The model also predicts that when
the probability of worsening fundamentals increases so does the interest rate on sovereign bonds,
which also is consistent with the empirical evidence.?

In order to gain some additional insight into the basic idea behind the model, it is interesting to

briefly analyze Lula’s government decision not to default. The months prior to Lula’s election were

¥See Chuhan and Sturzenegger (2003) or IMF (2002) for an analysis of the effects of recent default events.
1See Eichengreen and Mody (1998) for empirical evidence on this regard.



characterized by a tremendous amount of uncertainty and concerns for investors and entrepreneurs
(both Brazilian and from abroad).® In particular, there were worries about Lula’s government’s
attitudes towards issues such as property rights, privatizations and the business environment in
general. Even the more optimistic observers worried about the Workers’ Party ability to run an
efficient government.® Once elected, Lula tried to dissipate these concerns, and debt repayment was
an important component of the strategy. Lula’s government undertook a costly fiscal adjustment to
be able to make its debt payments. Although not the only feasible explanation, it can be argued, as
my model does, that repaying foreign creditors was one of the costly signals that Lula’s government
had to undertake in order to improve investors’ and entrepreneurs’ expectations. Had he chosen to
default, the negative effect on expectations and the economy would have been substantial. Although
more general, this could be a good example of the sort of story that the model tries to capture.

The information mechanism presented in this paper is related to Cole and Kehoe’s (1998)
"reputation spillovers" argument in that the costs of defaults arise outside the government/foreign
creditors relation. In effect, Cole and Kehoe aimed to resurrect the reputation story by arguing that
a default may affect the government reputation in other trust-based relations in which it could be
involved. However, their focus on reputation prevented them from articulating the more important
and direct role that information and signaling could play. In contrast, this is the crucial component
in this paper. As the model makes clear this information channel exists even in a finite horizon
where reputation stories would unravel.

The model is related to those in the reputation literature in which defaults affect beliefs such
as Cole, Dow and English (1995) or Eaton (1995). This last paper also shares with my paper
the feature of involving a finite horizon model. However, in these papers the only consequence of
this effect on beliefs is to trigger the exclusion of the government from credit markets. In other
words, the signaling component just plays a role in explaining why governments are excluded from
the market. And, it is this exclusion that really enforces repayment. As explained, the threat of
exclusion from credit markets plays no role in my model.

The paper is structured as follows. Section 2 presents the model with foreign direct investors.
Section 3 derives the main result of the paper, namely that positive sovereign borrowing could arise

even in the absence of sanctions or reputation arguments, and Section 4 concludes.

The Brazilian stock market, the exchange rate, and government debt reflected these concerns. From the beginning
of 2002 until the elections in October, the Brazilian stock market index lost a third of its value, the nominal exchange
rate depreciated more than 60%, and Brazil’s sovereign risk soared to break the 2000 bps mark.

See Gavin and Werneck (2002) or The Economist (2002) for examples of investors’ concerns during this period.



2 THE MODEL

2.1 Environment

There are three type of agents in the model: the government, foreign creditors, and a continuum
of mass 1 of a "third party" of economic agents, which could be thought of, for example, as foreign
investors. The world lasts for three periods, t = 0,1,2. The general environment studied in this

paper is summarized in Table 1.

t=0 t=1 t=2
eForeign creditors *Govt. receives private information ePayoffs take place (govt.
determine max lending to about fundamentals (good with payoff depends on a)
govt. and interest rate probability p, bad with probability 1-

p)

eGovt. borrows from
foreign creditors and *Govt. defaults or repays its debts
produces public good using exogenous revenues

eForeign creditors and third party
agents update beliefs: p” = p’(x)

4

eThird party action (a) depends on p

Figure 1:

The government borrows from foreign creditors at time 0 to finance the production of a public
good. At time 1 the government gets to know the fundamentals 6, while other agents in the
economy only know the probablity distribution of the fundamentals: good (#) with probability p
and bad (@) with probability 1-p.” This assumption tries to capture the fact that governments,
particularly in developing countries, might have some private information that affect private sector
actions. This information could be related, for example, to their own ability or willingness to deal
with corruption or implement structural reforms that may enhance some fundamental institutions

of a country such as the respect of property rights or the rule of law.

"Note that, at the cost of some additional notation, we could have the government and the investors both receiving
noisy signals about the fundamentals. The relevant assumption in such an environment for the results of the model
to carry over would be that the government’s information is different and relevant for investors.



After observing its private information about the fundamentals, the government chooses
whether to repay its debt with foreign creditors (x = 1) or to default (z = 0). The government
makes this decision being aware that economic agents might update their beliefs on fundamentals
being good from p to p’ based on the government action. Posterior beliefs, p’, matter as they will
affect some third party action (a) about which the government cares. In order to make the presen-
tation of the model more intuitive I will focus on an example that seems relevant for the case of
emerging countries, namely that the "third party action" is the level of foreign direct investment.®
Finally, at time 2 output is produced and consumption take place.”

In order to motivate sovereign borrowing, I will assume that the only way in which the govern-
ment can finance the production of public goods is by borrowing from abroad. However, financial
markets are incomplete and foreign creditors, which are assumed risk neutral, only offer to the
government standard, non-contingent debt contracts. These contracts are not collateralized in any
way. These assumptions are consistent with real world sovereign debt contracts.'® Repaying is
costly for the government as it involves transferring resources to foreign creditors whose welfare
does not enter into the government welfare function.

It is assumed that creditors cannot impose sanctions on the government following a sovereign
default. The timing of government borrowing and the maturity structure of the sovereign debt
described above will arise endogenously in the model as a result of this assumption. In effect, as
the world ends at time 2, there are no reputation considerations in terms of future market access to
take into account at that time. Furthermore, as there are no agents making decisions at that time
the government does not need to worry about affecting agents’ expectations through a default, and
as there are no sanctions either, the government will never have an incentive to make a payment at
time 2. As a result, foreign creditors will never offer the government debt contracts that mature at
time 2. This implies that foreign creditors will never lend to the government at time 1, regardless
of whether the government has defaulted or repaid its time O debts (if any) at time 1. So, the
government will only be able to borrow at most once, at time 0 and the debt contracts will mature
at time 1, exactly as descibed above. It is important to emphasize that, when the government has to
make its repayment decision at time 1 reputation considerations will play absolutely no role either
as the government knows that it will not be able to borrow again. That is, the threat of exclusion

of the government from credit markets upon default cannot enforce sovereign debt repayment at

8Under an alternative interpretation, the "third party" action could be the amount of investment that credit-
constrained domestic entrepreneurs can undertake. Better beliefs about the fundamentals may relax the domestic
entrepreneurs ~ credit constraint.

“The fact that the third party action takes place after the government repayment/default decision is not a strong
assumption as there are a myriad of decisions that are influenced by fundamentals that are made almost all the
time in the real world. So, for example there will always be some investment decisions made after the government
repayment/default decision.

10 Alternatively, one could think of this model as just trying to explain the uncollateralized part of sovereign
borrowing.



time 1 either.

The main reason for choosing a three period setup without sanctions is to show clearly where
the results of the model are coming from. In the absence of sanctions or reputation considerations,
the sovereign borrowing literature would suggest that the only equilibrium for the model would be
one with zero lending to the government. However, by imposing some information structure to this
simple model T show that this is not necessarily the case.

If foreign creditors were to lend to the government b units of the good at time 0, they would
obtain zRb when the contract expires at time 1, where R is the gross interest rate on sovereign debt
and z is an indicator variable that captures the government default decision (i.e.: = € {0,1}, 2 =0
if the government defaults and = = 1 if the government repays). That is, if the government defaults
it will not repay anything. This assumption is extreme as it excludes any possible renegotiation
that could generate a positive repayment to foreign creditors upon default, which is what we usually
observe in reality. In principle, I could allow the government to choose any z € [0, 1] as this would
implicitly contemplate the possibility that it may be optimal to repay some amount but not all of
it. However, as the fundamental issue is why a social welfare maximizing government repays its
foreign debts at all, the focus will be on the dichotomic choice between default and repayment.
However, it is important to bear in mind that the same forces that would enforce repayment when
the decision is dichotomic will also enforce it when the government can choose the optimal amount
of repayment.!!

World financial markets are assumed perfectly competitive. Foreign creditors and all agents in
the domestic economy, including the government, have access to a frictionless storage technology,
so the international gross interest rate, R, , is equal to 1. That is, one unit of the good “stored”
yields one unit the following period. Foreign creditors have large endowments relatively to the size
of the domestic economy. Perfect competition between creditors will make the expected return on
sovereign lending equal to the world interest rate in equilibrium. In other words, the zero expected

profit condition for foreign creditors is given by:

b = E(zRb) (1)

If the government were always to default, trivially, the only amount of lending consistent with
the zero expected profit condition will be zero lending. If the government were to default in some
states of the world and repay in others, for the zero expected profit condition to hold, it has to be
the case that the interest rate of the debt contract, R , is larger than the world interest rate. So,
the interest rate that the government will have to pay when borrowing from foreign creditors will

be equal or larger than the world interest rate as a result of the default risk.

"' The extension of the model to the case where 2 € [0, 1] is straightforward.



2.2 Optimization and equilibrium

As the model will be solved by backward induction, it is useful to present first the "third party"
agents’ problem, as they are the last group to make a decision.These agents maximize at time 1

their expected time 2 payoffs by choosing an action a belonging to the compact set A:

max B [r(6,a) | 2] (2)

where 7(0,a) is continuous and differentiable with respect to a. The following assumptions
guarantee the existence of a unique solution increasing in the fundamentals to the "third party"
agents’ optimization problem:

AL 0 o5 0,760 <0 vp

. dn(0.0)  dr(0.0)
A2 TR > TR0

Many different stories could fit this optimization problem, an example would be foreign in-
vestors choosing the optimal amount of investment in the country. Under such interpretation 7 (6, a)

could be written as:

m(0,a) =0f(a) — Rya (3)

where a would be the level of investment and f(a) a production function satisfying Inada
conditions, which guarantees that both Al and A2 would hold. The first order condition for the

foreign investors” problem would be given by:

Ey[0f'(a)] =1 (4)

It becomes clear from this condition that if investors “s beliefs about the fundamentals, 0, are more
optimistic, the chosen level of investment will be higher. Let a* = a(p/(z)) denote the optimal
choice of investors, given the government default decision, x.

The government s welfare function in reduced form is given by:

W =W(0,a(p (z)),G,Tr) (5)

where W is continuous and differentiable, G' is the amount of public expenditures in the
production of public goods, and T'r are exogenous government revenues net of debt payments made
to foreign creditors, that is: Tr = T — xRb. Note that this expresion implies that creditors cannot

seize government revenues following a default, and that the only potential cost of a default for



the government is the effect that it might have on foreign investors’ beliefs and therefore on their
actions. Also, as the only purpose of borrowing in this model is to finance the production of public
goods, it will be the case that G = b.

This welfare function can be interpreted as the government maximizing the welfare of the
representative agent in the domestic economy, where the agent’s welfare depends on its time 2
consumption of both public and private goods, with the latter being a function of fundamentals,
the level of foreign investment, a, and government transfers, Tr. 2

The following assumptions add some structure to the model:

A3 WOaWL).GTT) o o WO DGTT) o W (G, a(p/(2)), G, Tr) > W(0,a(p'(2)), G, Tr)

Ad: dW(é,a(pC’l(az)),G,Tr) > dW(Q,a(pU’iSIx)),G,Tr); dW(é,a(Z’zgf)),G,Tr) < dW(Q,a(Z’z{i)),G,TT)

at least one inequality

with

A5: W(0,a(p'(1)),G,Tr(1)) < W(0,a(p'(0)), G, Tr(0)) V6 , where G is the optimal

level of public spending under full commitment.

A3 states that an increase in the "third party" action (i.e. higher FDI), an increase in exoge-
nous government revenues or lower debt repayments, or better fundamentals have a positive effect
on welfare. Welfare could be increasing in FDI, as FDI may create jobs and the government might
care about employment or wages of some not modeled domestic agents. Alternatively, the govern-
ment might be able to seize a part of the output of the foreign investors’ project, so the amount it
can seize will depend on how much was invested. A4 will be crucial to establish a "single crossing
property" in the model. It states that the increase in welfare generated by a change in "third
party" agents’ actions will be equal or higher when fundamentals are good, and that the cost of
repaying when fundamentals are good will not be higher than when they are bad (with at least one
inequality). The intuition behind these assumptions is straightforward. If third party agents are
foreign investors, then the first inequality could be interpreted as stating that when fundamentals
are better, investment is more productive, and as a result an increase in FDI generates a larger

increase in output and welfare.!> The second inequality states that, although debt repayments are

“Tnterpreting W (0, a(p’(x)), G, Tr) as the welfare of the representative domestic agent is not necessary for the
results of the paper. For example, W (0, a(p'(z)), G, Tr) could instead be the welfare function of a government maxi-
mizing its chances of being reelected (which could be a function of its production of public goods, FDI, fundamentals
and transfers) and the results of the model would not be affected.

13In general, there would be two effects to take into account when analyzing how better fundamentals affect the
effect of higher FDI on welfare. The first effect can be thought of as a substitution effect -it is more convenient to
have more foreign investment when fundamentals are good as you are more productive-. The second effect, that
appears with concavity, is a wealth effect -when fundamentals are good there is more output, so the welfare gain of
having additional goods is smaller-. Both effects work in opposite directions. A4 requires the substitution effect to
weakly dominate the wealth effect.

10



not contingent on the fundamentals, the welfare cost of repaying might differ when fundamentals
are good or bad. For example, under concavity of the welfare function, the welfare cost of repaying
a given amount would be smaller when fundamentals are better as there are more goods available
for consumption. For simplicity, it is useful to assume that all cross derivatives are zero.'

The final assumption, A5, states that the government will prefer to default on the level of
debt corresponding to the optimal, full-commitment level of public expenditures. As welfare is
increasing in public expenditures, GG, this assumption implies that the borrowing constraint imposed
by creditors will always bind. A consequence of this assumption is that the government will never
choose to borrow and just save in the risk-free asset.

The government faces two decisions in the model. At time 0 it has to decide how much to
borrow and spend in the production of a public good, and at time 1, once it has received its private
information, it has to decide whether to repay or default on the debt "inherited" from time 0.The
time 0 problem involves choosing the optimal level of debt and public expenditures before the

private information is revealed:

max I [W(@,a(p,(fﬂ))»G»Tr)} (©)
sébject to
b < b
oo b (7)
Tr = T —xRb ®
G > 0 (9)

where b is the maximum amount that foreign creditors are willing to lend. In the absence of any
commitment problem the government would just equate the expected marginal return of investing
in the production of the public good with the marginal cost of borrowing, but its borrowing will
be constrained by its inability to commit to repay.'®

The time 1 repayment/default decision can be characterized as follows:

max W(0,a(p'(z)),G,Tr)

z€{0,1}

subject to
Tr = T —2xRb
Tr > 0

YTt is not difficult to extend the model to cases when this does not happen, but the presentation would become
more cumbersome.

5The government resource contraint could also limit the ability of the government to borrow. However, in order
to focus on the government incentives to repay, it is assumed that T is large enough.

11



As international credit markets are perfectly competitive, foreign creditors’ profits should
be zero in expectation. The government appropriates any “surplus” that its dealing with foreign

creditors creates. Foreign creditors’ problem at time 0 can be written in reduced form as follows:!

ml?x b (10)
subject to

b = E[zbR]

The equilibrium of this economy can be defined as follows:

Definition 1 A Perfect Bayesian equilibrium of this economy is a set of time 0 and time 1 bor-
rowing, lending, and spending decisions, prices and beliefs:

{(b,b*,G*), (z,a*), (R*),p'(z)} such that:

(E1) b is a solution to (8), b*,G* are a solution to (7), x is a solution to (6), and a* is a
solution to (5) given prices

(E2) Markets clear: E(xR) =1

(E3) Beliefs, p'(x), are consistent with Bayes’ rule

The strategy for each of the players (government, foreign creditors, foreign investors) is a
mapping from their information sets that include all observed actions played by other players that
move before them to each player action set. Note that as foreign investors make their time 1
decisions without observing the value of the fundamentals, they should update their beliefs about
them and base their actions on the posterior beliefs, p/, that condition on the government choices

after observing the fundamentals.

3 WHY DO GOVERNMENTS REPAY FOREIGN CREDITORS?

The central question addressed in this paper is why governments ever repay foreign creditors? The
presence of private information on the hands of the government can create incentives to repay.
The information structure of the model is such that the repayment/default decision of the gov-

ernment may act as a signal revealing information to domestic and foreign agents alike about the

Y The issue of how this amount of lending is then allocated between the different foreign creditors is irrelevant for
the purpose of this paper.

12



fundamentals of the economy. A default may negatively affect foreign investors “ beliefs about the
fundamentals of the economy leading them to reduce their investment, and, through this chan-
nel, government welfare. This implies that defaults are potentially costly and, as a result, the
government may have incentives to repay at least for some realizations of the fundamentals.

In order to formalize this intuition let’s analyze in detail the time 1 repayment/default decision.
At time 1, the government already knows what the fundamentals are, the level of government
expenditures, G, the amount of sovereign debt, b and the interest rate on government debt, R are
given by the time 0 decisions, and government revenues, T, are assumed exogenous and sufficient
to repay the outstanding debt. In order to decide whether to repay or default on its sovereign debt,
the government will compare the welfare that each of the two options will generate. For given levels

of 8,G,b, R and T, the government will only repay if:

W (0,a(p' (1)), G, T — Rb) > W(0,a(p'(0)), G, T) (11)

The above expression makes clear the costs and benefits of repaying. The cost of repaying is
given by the last argument of the function, namely a smaller amount of resources can be used for
transfers, and the benefit of doing so by the second one, the impact on foreign investors beliefs. It
follows that, in this model, the only reason why a government would repay is to affect expectations.
If repaying does not reveal any information, it will not affect beliefs and foreign investors ~ actions
(i.e: a(p'(1)) = a(p'(0))), then the government will always be better off by defaulting on any
outstanding amount of debt.

An implication of the assumptions of the model is that if a government finds optimal to repay
when fundamentals are bad, then it will also find optimal to repay when they are good. The

following Lemma formalizes this:

Lemma 1 (Lemma 1) For a given level of government expenditures, G, debt and interest rate,
Rb , if the government finds optimal to repay when fundamentals are bad (8), it will also do it when

fundamentals are good ()
Proof. See Appendix H

The intuition for this result is straightforward. If the government finds optimal to repay when
fundamentals are bad and the foreign investment is less productive (which implies it has a smaller
impact on welfare given previous assumptions) and/or the cost of repaying is higher (i.e.: benefit
from defaulting is higher), it must be the case that it also finds optimal to do it when fundamentals

are good and foreign investment is more productive and the cost of repaying is lower.
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The following Lemma shows that there exists a positive level of debt for which the government
will find optimal to repay only when fundamentals are good, and as a result the repayment /default

decision fully reveals the state of the fundamentals.

Lemma 2 (Lemma 2) Assume beliefs are updated in such a way that: p'(1) > p'(0) . Then
there exists a positive level of sovereign debt that the government will only be willing to repay if

fundamentals are good.

Proof. See Appendix H

The following proposition, building on the previous Lemmas, shows that there exists a sepa-

rating equilibrium with positive sovereign borrowing in the model.

Proposition 1 (Proposition 1) There exists an equilibrium with positive sovereign borrowing

where the government defaults when fundamentals are bad, and repays otherwise. In this equilib-

rium:
p'(0)
R* =
b* > 0 and, in particular it will be the one that makes: W (0, a(1), b*, T—%b*)—W(é, a(0),0*,T) =

0 andp/(1) =1

D= ||

Proof. See Appendix H

The previous proposition shows that there exists an equilibrium for this model with positive
sovereign borrowing in which the government will default when fundamentals are bad, and repay
when they are good. The government repays to communicate information about the fundamentals
to other agents in the economy, and in this way influences their expectations. In other words, the
government repays out of concern of the effect of a default on expectations.

An implication of this separating equilibrium, consistent with the empirical evidence, is that
the level of foreign direct investment will be lower following a default. The reason would be that a
default will create concerns regarding the fundamentals of the economy and therefore will reduce
the expected return on investment, discouraging foreing investors from investing in the country.

The separating equilibrium characterized above is not the only possible equilibrium of this
economy. Another trivial equilibrium is one in which there is no lending to the government. A

more interesting set of equilibria for this model is one in which there is a positive amount of
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sovereign debt and the government never defaults.!” The following proposition shows the existence

of these pooling equilibria.

Proposition 2 (Proposition 2) For any set of posterior beliefs p'(1) = p and p'(0) < p, there
exist an equilibrium with positive sovereign borrowing in which the government always repays. In
such equilibrium:
RPx =1
bP* > 0 and, in particular it will be the one that makes: W (0, a(p'(1)),b"*, T—b*)—W (0, a(p'(0)),b"*, T) =

Proof. See Appendix H

As it is usually the case in signaling models, these set of pooling equilibria are very sensitive to
the off-equilibrium beliefs. For instance, it is immediate that there would be no pooling equilibrium
if p’(0) > p,as in such a case there would be no information gain from repaying.

Introducing a costless signal in the model, such as a government announcement on the funda-
mentals, will be irrelevant for the equilibrium. The intuition is straight forward. Both under good
and bad fundamentals, the government would like foreign investors to believe that fundamentals
are good. Given that the announcement is costless, it is costless for a government with bad fun-
dametnals to mimic the announcement of a good government, so the announcement by itself cannot
affect beliefs. The announcement would just be cheap talk and not reveal any information.'®

The introduction of an alternative costly signal in the model is a more interesting extension.
There are two main cases to analyze on this regard. The more realistic one is a situation in which
the private information has multiple dimensions and there are multiple signals available to the
government. In such a context, it is likely that the government will need to undertake multiple
actions to signal its private information, including debt repayment.'® This paper tries to capture
in a simpler way this sort of story.

A second case of theoretical interest is when there exists an alternative costly signal, z, but
the private information is unidimensional as in the model.?’ In this case, the "good" government

will choose the signal that allows it to signal its type in a cheaper way. That is, there might be

"There are also other possible separating equilibria in this economy, but it is straight forward to show that
the one characterized above is the only one satisfying Cho-Kreps intuitive criterion. Furthermore, without further
assumptions on the welfare function, it is not possible to rule out the presence of equilibria in mixed strategies. In
this equilibria, a good government might default (or a bad government repay) with some positive probability.

18This result is not surpising as the government and foreign investors ~ objective functions are not sufficiently
similar.

YThere are very few attempts in the theoretical literature to solve problems of this kind. Quinzi and Rochet
(1985), Engers (1987) and Bagwell (2006) are the better known ones.

20This case resembles the analysis in the industrial organization literature on advertising as a signal of quality and
the limit pricing literature (in particular, there are similarities with Milgrom-Roberts (1986))

15



some level z5 for which the "bad" government will choose not to undertake it, even if by doing z it
induces the belief that it is a "good" government. The "good" government will compare the level
of welfare that it can achieve signaling through zs and through repaying and decide accordingly.

An interesting feature of the model is that signaling with debt is ex-ante efficient. The reason
is that welfare is increasing in the amount of government spending (as long as G < G°), which
means that welfare is increasing in the amount of borrowing that the government can undertake at
time 0. So, even in the presence of alternative costly signals that the government might use at time
1, the government would like to commit at time 0 to use repayment as a signal. In the absence
of this commitment technology, the presence of alternative costly signals might end up reducing
welfare.

If the variability of 6 captures the degree of asymmetric information in an economy, then
an implication of the model is that the larger the degree of asymmetric information the larger
the amount of borrowing that the government could undertake. Interpreting 6 as the ability of
governments to improve fundamentals would imply that emerging countries, where 6 is likely to
vary more, should be able to sustain a larger amount of debt than deveoloped ones. This seems
a counterintuitive implication of the model. However, it is important to keep in mind two things.
First, informational costs of defaults could coexist with a reputational story (i.e.: exclusion from
credit markets) or sanctions story. If any of the latter two were larger for developed countries then
the overall level of borrowing that governments from developed countries could achieve would still
be larger.

Within the information argument, a slightly more complicated version of the model could
reconcile this argument with the different ability of governments from emerging and developed
countries to borrow from abroad. For example, assume that the government does not observe the
true value of 0, but a noisy signal about it, z = 0 + ¢, where & constitutes the random noise of the
signal. Let’s assume that the variance of 6 (i.e. the degree of asymmetric information) is larger in
emerging countries, while the opposite happens with the noise of the signal, €. This could imply,
depending on the parameters, that the repayment/default decision would convey more information
in developed countries. If this were the case, governments in developed countries would be able to
borrow more than those in emerging ones.

As it is usually the case with signaling games the results crucially depend on the specification
of the timing of events. The model assumes that the government receives its private information at
time 1, after it had borrowed and before it has to repay/default. Trivially, if the information were
to be received after the moment when the government has to repay/default, then the information
story would not hold. However, given that the maturity of the contracts is endogenous in the
model, it seems natural to believe that the maturity may be adjusted so that the government has

incentives to repay. That is, the results of the paper would still hold as long as the information is
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not received in the final period after all other events have taken place.

If the government were to receive its private information at time 0, the results of the model
would still hold. If the government were to get its private information after borrowing at time 0,
trivially nothing would change. A more interesting case would be one in which the government
receives its private information at the beginning of the game at time 0, before borrowing. In this
case, the borrowing decision may also reveal its private information. Assume that in the benchmark
model the government finds optimal to borrow different amounts when the state is good and when it
is bad. If the amount borrowed were to reveal its private information, then given the assumptions of
the model, the government would have no incentives to repay and it will always default on its debts.
As a result, foreign creditors would not lend to the government. As welfare is increasing in the
amount borrowed, the government will maximize welfare by not revealing any information through
the amount borrowed, as this would allow the government to reveal the information through the

repayment /default decision. And, this in turn, would provide incentives to repay.

4 CONCLUSIONS

For the last twenty five years the sovereign debt literature has tried to solve a simple puzzle.
Given the limited enforceability of sovereign debt contracts, why do sovereign governments ever
repay foreign creditors? In this paper I have suggested an explanation to this question based
on information revelation. The government uses debt repayments as a signaling device to reveal
private information. One likely source of private information, particularly in emerging markets, is
the ability of the government to positively affect the fundamentals of the economy. In the model
the government repays to influence agents’ expectations about this ability.

The paper finds general conditions under which this information mechanism could sustain
a positive amount of sovereign borrowing in a finite horizon. It shows that both a separating
equilibrium in which "bad" governments default and a pooling one in which the government will
never default.

I illustrate the role of signaling in sovereign debt repayment with an example based on the
effect of a default on the beliefs of foreign investors. However, it is clear that there could be other
channels through which sovereign defaults, affecting expectations, may impact on the domestic
economy. Given the empirical evidence, it seems natural to think about a channel linking sovereign
defaults with currency crises, for example. The exploration of these other channels and the policy
implications that result from them remains a pending issue, and constitutes a crucial step to obtain

realistic estimates of the cost of sovereign defaults.
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6 APPENDIX

6.1 Proofs (available only online)

Proof. [Lemma 1] If the government chooses to repay when fundamentals are bad, then it implies
that:

W(0,a(p'(1)),G, T — Rb) > W(0,a(p'(0)),G,T) .

But, from A4 dW(Q,a(p{’ch))7 NED! > dW(Q,a(p(’islx)),G,Tr) and dW(G,a(g}i)),G,TT) < dW(Q,a(Z’ZEi)),G,TT)
with at least one inequality

Assume the first one only holds with inequality. Then, W(,a(p'(1)),G, T — Rb) —

W(0,a(p'(0)), G,T) < W(0,a(p'(1)), G, T — Rb) = W(0, a(p'(0)), G, T) with equality if p'(1) = p'(0)
So, the welfare gain of repaying when fundamentals are good will never be smaller than when
they are bad.

. . ¢ dw(0,T+So—xRgby) dw(0,T+So—xR4bg) . i1 s
A similar reasoning would hold if AT TS0—2Ty00) < AT TS —aR,0) Were holding with in-

equailty. H

Proof. [Lemma 2] From Lemma 1 we know that W (0, a(p'(1)), G, T — Rb) — W (0, a(p'(0)),G,T) >
W(8,a(p'(1)),G,T—Rb)—W(8,a(p'(0)),G,T)if p’(1) > p'(0). Note that if bR = 0 then W (6, a(p' (1)), G, T—
Rb) — W(0,a(p'(0)),G,T) > 0 given the assumption that p’(1) > p(0), so by continuity IbR > 0
for which W (0, a(p'(1)),G,T — Rb) — W(8,a(p'(0)),G,T) > bR. This implies that even under bad
fundamentals the government will be willing to make some repayments as long as the amount of
debt is low enough though still positive. Pick any positive level of debt b and interest rate R such
that
W(0,a(p'(1)),G, T—Rb)—W(0,a(p'(0),G,T) > bR > W(@,a(p'(1)),G, T—Rb)—W (8, a(p'(0),G,T)
It is clear that for any such level of debt and interest rate the government will only find optimal

to repay when fundamentals are good and that bR > 0. Bl

Proof. [Proposition 1] The proof of this proposition involves 4 steps.

i. There exists a solution to agents individual problems

As all agents are maximizing continuous functions over compact sets, from Weierstrass theorem
there exists a maximum.

ii. There are updating rules of private sector beliefs for which the government will repay a
positive amount of debt

This follows from Lemma 2

iii. The updating of beliefs is consistent

In the previous step I have assumed that p/(1) > p/(0). In particular, let p/(1) = 1 and
P (0) = 0. That is, after a default beliefs are that fundamentals are bad, and after a repayment
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beliefs are that fundamentals are good. Given this updating rule, from Lemma 2 there exist strictly
positive levels of debt for which the government will repay only when fundamentals are good and
default when they are bad. As a result the updated beliefs will be correct on equilibrium.

iv. In this equilibrium: R* = % and b* will be such that W (0, a(p'(1)),b*, T — I—l)b*) -
W(0,a(p'(0)),b*,7) =0

Perfect competition in international credit markets implies that foreign creditors will lend to
the government any amount that satisfies their zero expected profit condition. The maximum
amount that the government can commit to repay (i.e.: the incentive compatibility constraint)
when fundamentals are good is the one that would make the government indifferent between re-
paying and defaulting when fundamentals are good, which is given by: W (6, a(p'(1)),b*, T — Z—ljb*) -
W(0,a(p'(0)),0*,T) =0

From A5 the borrowing constraint will bind, so the government will borrow as much as possible,
which implies that b* = b.

In addition, for the zero expected profit condition to hold:

b* = E[zR*b*|

As the government will only repay when fundamentals are good and this happens with prob-
ability p:

E[zRb] = pR*b*

So, from the two previous expressions: R = = H

D=

Proof. [Proposition 2] From the previous proof, there exists a solution to agents’ problems.

Assume that posterior beliefs are:

p'(1) =pand p'(0) < p

From lemma 1: W(0,a(p'(1)),b,T — Rb) — W(0,a(p'(0)),b,T) > W(8,a(p'(1)),b,T — Rb) —
W(@,a(p'(0)),b,T)

And from lemma 2, there exists Rb > 0 such that:

W (0, a(p/(1)),b, T — Rb) — W (8, a(p/(0)),b,T) > 0

Then for those Rb that satisfy this, the government will find optimal to repay both when
fundamentals are good and when they are bad. This in turn implies that beliefs are correct on
equilibrium (there is no information revealed by a repayment), and that a default will be an off-
equilibrium event. So, the posterior beliefs conditional on default are not pinned down.

For those Rb where the government will never default, perfect competition in international
credit markets guarantees that R'* = R, = 1. As a result the maximum amount the government
will be able to borrow, b¥ , will be given by:

W (0, a(p/ (1)), 57, T — Rb”) — W (8, a(p'(0)), 5, T) = 0

And as in Proposition 1: b7* = b H

21



