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Abstract

The basic question regarding sovereign debt is why sovereign borrowers

ever repay, provided that creditors have no power to foreclose on any of

their assets. In this paper we suggest an answer: sovereign debt will be

served as long as the median voter is a net loser from default. Default

generates a reallocation of wealth from locals to foreigners, but also

from local debtholders to local tax payers. Sovereign debt is stable as

long as the median voter’s interests are more aligned with the foreign

lenders than with the local taxpayers. We further augment the model

with elements of market microstructure theory to address the question

how markets rationally use capital flows so as to infer the stability of

debt structure. We show that foreign demand shocks can destabilise

debt even though they are not fundamental. We also show that more

volatile foreign demand reduces a country’s debt capacity. Our work

thus integrates elements of market microstructure theory into political-

economy modeling.

1. Introduction

It is widely recognized that sovereign debt differs from corporate debt in that the debtor

cannot credibly collateralize assets and grant the creditor an enforceable default-contingent



foreclosure right.1 At the same time, most of the literature does assume that creditors can

pre-commit (imperfectly) to inflict a default-contingent penalty — such as trade sanctions

— on a sovereign debtor. Assuming, however, that default-contingent penalties are imple-

mentable, sovereign and corporate debt are actually not that dissimilar. In both cases the

debtor repays under threat, the difference being more in the ability to adjust and refine the

penalty; see Eaton and Gersovitz (1981) or Bulow and Rogoff (1989a, b) for classic references.

The conclusion that both sovereign and corporate debt are supported by similar incentives

has important practical implications: c.f. Krueger’s (2002) proposal for a Sovereign Debt

Restructuring Mechanism, which is modeled after Chapter 11 of the US Bankruptcy Code.

In this paper we consider an alternative (extreme) case where no penalty for default is

implementable, so that sovereign debt must be supported by an entirely different incentive

scheme. The main idea is that sovereign debt is structured so that it is in the best interest of

the median voter to serve it. Two elements in this structure are critical; first, the debt should

be unregistered (allowing the creditor to remain anonymous) and transferable so that in case

of sanctions foreigners can sell the bonds to locals who would obtain repayment. Second,

the debt should remain at the level at which the median voter still has an incentive to repay.

Note that when domestic and foreign creditors hold identical instruments, default benefits

domestic tax-payers but harms domestic bond-holders, where the net effect depends on exact

positions. The trick then is to find a level of debt where the interests of the median voter are

more aligned with foreign bondholders rather than with local taxpayers. We demonstrate

that our repayment mechanism has important implications regarding several open questions

in this area such as debt restructuring and renegotiation or the relationship between liquidity

shortage and sovereign-debt crisis. We give special attention to the case of market opacity

where even the aggregate position of domestic and foreign bondholders is unobservable.

1For an exceptional case where a creditor managed to threaten enforcement upon a sovereign lender see
“Elliot Associates vs. the Republic of Peru”, discussed at length in IMF (2001). See also Zettelmeyer (2003),
who estimates that, for a large pool of developing and emerging market countries, only 6.2% of outstanding
debt is collateralised.
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Our setting can be motivated by two observations. First, while sovereign default certainly

disrupts the debtor’s operations, there is a widespread feeling that the implied penalty is

insufficient to support the level of activity observed in sovereign-debt markets. For example,

Eichengreen (1988) finds no evidence for a negative relationship between pre-WWII default

and post-war lending.2 Bulow and Rogoff (1989a) comment that, “admittedly, there are

many uncertainties surrounding the actual damage which a lender can inflict on an LDC”

following default. They therefore dismiss reputational models — where sovereigns repay just

in order to preserve the capacity of further borrowing. Instead, Bulow and Rogoff (1989b)

suggest that sovereign debt is enforced by penalties that creditors can enforce within their

own jurisdictions, like trade sanctions. However, Tirole (2002) points out that such sanctions

suffer from similar problems, particularly a severe free-rider problem amongst those countries

who are supposed to enforce the sanctions, combined with a strong incentive to renegotiate

ex-post-inefficient sanctions. Note that all these problems result from the sharp separation

between domestic and foreign creditors, so that all domestic interests are unanimously aligned

against serving the debt. We avoid the difficulty by assuming that some domestic agents

hold ‘foreign’ debt, which breaks the unanimity and gives the median voter a genuine interest

in serving the debt.

Second, it is widely recognized that a “large fraction of the [foreign-currency denominated]

government debt was issued domestically and purchased by domestic banks”; see Roubini

(2002).3 Precise information on this “home bias” in sovereign debt is not available, because

the market — in line with our theory — is highly opaque. Indeed, Gray (2003) reports that

communication between the sovereign and its creditors is done via the clearing systems that

deliver the message to the custodians, neither of whom would disclose the identity of the

2Rose (2002) finds significant long-term decrease in bilateral trade flows following sovereign default. It is
not clear, however, whether this should be interpreted as a penalty, or whether this is a result of the same
crisis that caused the default. Also the results are limited to Paris-club defaults.

3See also Cline (2002) who stipulates that the primary subscribers to Argentina’s ‘megaswap’ of June
2001 were domestic pension funds.
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bondholders.4 Yet, there is much anecdotal evidence about domestic bondholders who use

their political clout obtain repayment. For example, on May 7, 1999 the Russian government

announced that it would pay $333m interest on five out of seven tranches of MinFin bonds.

The announcement was a great surprise as — according to one contemporary analyst — “none

expected to get any money in May”.5 A month later The Economist commented, cynically,

that now that “a big chunk of ex-Soviet debt ... is held not by the original banks, but by

hedge funds and other individuals” the repayment was actually “to the benefit of wealthy

Russian individuals and institutions”.6 Yet a year later, after reaching an agreement with the

London Club to restructure $32bn of Soviet-era debt (on February 11, 2000) The Economist

reported that “some observers ... note sourly that it has delivered a hefty profit to Russian

banks which bought up the least popular category [of the debt]... at time its price had fallen

following the leak of draft scheduling terms”.7

It may be argued that in the examples above the pivotal player in the political game

is not the median voter. It is thus worth emphasizing that our main point is not that

all political systems follow a majority rule, but rather that the decision to repay sovereign

debt is a political one; as noted in Tirole (2002), “domestic political constraints usually start

biting before any technical capacity constraint (the physical ability to reimburse) is reached”.

Moreover, various constituencies may have conflicting interests regarding repayment. These

conflicting interests may be used in order to build a commitment mechanism that supports

borrowing and repayment. Obviously, equilibrium depends on the exact parameters of the

political system. In our formal modeling and most of the discussion here we use a majority

rule, but it is actually very easy to adjust the model so that political power is not evenly

distributed across the entire population.

Our approach can explain three important phenomena, which the conventional theory

4Nevertheless, IMF (2003) reports that locals’ position increased sharply during the 1990s, reaching 40%
by 2003; see Figure 4.15, based on data provided by PIMCO, a leading fixed-income firm.

5See Reuters report by Jukie Talkacheva on May 7, 14:51.
6See The Economist, June 3 1999.
7The Economist, February 17, 2000.
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could address with only some difficulty. First, that sovereign-bond lending have proven

more stable than syndicated bank lending, resulting in the virtual “collapse” of the latter.8

Indeed, throughout the 19th century, sovereign lending was dominated by bonds. Banks

entered the market only during the second half of the 20th century. In the 1970s, default

rates on sovereign-bank lending increased sharply, while sovereign default rates on bonds

remained low. Moreover, Beers and Chambers (2003) report quite a few cases where sovereign

debtors defaulted on their bank debt, but not on their bonds. Our account of this trend

is straightforward: with weak penalties, maintaining the anonymity of the creditor and

the transferability of the instrument are necessary conditions for repayment. Bolton and

Jeanne (2005) suggest an alternative explanation, by which sovereigns serve their bonds

because it is practically impossible to restructure when the creditors are so dispersed, just

like in corporate-bond theory; see Gertner and Scharfstein (1991) or Bolton and Freixas

(2000). Note, however, that this explanation still rests on the existence of a default penalty,

which could be released to the benefit of any descending creditor in case of an attempted

restructuring.

Second, as demonstrated in the previous paragraph, the conventional theory may explain

either infrequent default on bonds or full service, but would struggle with partial default

or restructuring. Indeed, Roubini (2002) points out the puzzling incidence of “recent cases

where there were thousands of bondholders (Ukraine, Pakistan, Ecuador, Russia) [but nev-

ertheless] unilateral exchange offers have had overwhelming success with 99% plus creditors

accepting the offer”. Calculations by Sturzenegger and Zettelmeyer (2005) show a discounted

write-down “clustered in the 25-35 percent range”. Again, our explanation is straightfor-

ward: debt is written down to the point that serves the interests of the median voter, and no

further. Consistent with our explanation is the fact that in many cases the exchange offers

were accompanied by threats to inflict even heavier write-downs on creditors that would

reject the exchange offer; see Gray (2003). Indeed, the Russian restructuring was described

8See IMF (2003).
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by The Economist as a “confiscatory restructuring scheme”.9 All that is evidence that the

creditors were unable to inflict any penalty on the sovereign. All they could do to obtain

payment was ‘hiding behind’ domestic holders of identical instruments who have the political

clout to enforce repayment.

Third, our approach explains the increasingly closer link that is observed between liq-

uidity shortages, erratic capital flows and sovereign debt crises along the lines of Kaminsky

and Reinhart (1999).10 It should be quite clear at this point that even under conditions

of market transparency prices may respond sharply to even a slight change in the position

of the median voter. However, when the market is opaque and the identity of creditors —

whether domestic or foreign — cannot be directly observed, there is a need to infer positions

according to the overall level of demand, like in a conventional micro-structure model; see

Kyle (1985). That makes a smoother, S-shaped, price function but preserves the crisis-like

non-linear relationship between overall demand and the price of the debt. In such a sit-

uation, a “sudden stop” phenomenon — as discussed in Calvo (1998) — may occur. When

external capital flows drop, the market needs to infer whether this is a result of lower foreign

demand (which is harmless) or whether the median voter was hit by a liquidity shortage and

leaves the market (which is detrimental); see Detragiach and Spilimbergo (2001) for some

econometric evidence. Clearly, the probability of the latter is higher the lower is the overall

level of demand. Hence, a sudden stop may create a sharp drop in the quality of sovereign

debt. We develop this mechanism further and derive a result about the relationship between

capital-account volatility on debt capacity. Suppose that the government wants to maintain

a certain ‘quality’ (rating) of debt. Then it needs to adjust the amount of its borrowing

to the position of the median voter. However, the more volatile capital flows are, the more

likely it is that the government would make first/second type mistakes; e.g. borrow less

when foreign capital flows are low. That would result in a lower expected debt capacity.

9The Economist, June 3, 1999.
10To be precise, Kaminsky and Reinhart (1999) explore the relationship between a BOP crisis and and a

banking crisis; we add the sovereign debt into the equation.
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Our work is related to some of the Political Economy literature that explores the role

of the political process in addressing commitment problems arising from intergenerational

redistribution (see Persson and Tabellini, 2002). Dixit and Londregan (2000) use this line

of argument to show that repayment of sovereign debt becomes credible when constituen-

cies with a lot of political clout hold large amounts of the debt. In contrast to Dixit and

Londregan (2000) we focus specifically on a government’s ability to raise foreign debt. This

allows us to derive new results regarding security design and debt renegotiation. Moreover,

the inclusion of a market microstructure mechanism to price sovereign debt is novel to our

model. This enables us to derive further results from the interaction between the voting and

the pricing mechanisms.

In a recent paper, Sandleris (2005) proposes a model of sovereign debt payment without

default penalties. In his paper the government has private information about the fundamen-

tals of the economy and can use its repayment behavior as a signal of such information. The

mechanism is thus very different from the one put forward in our paper.

The remainder of the paper proceeds as follows. Section 2 describes the basic set-up.

Section 3 explores repayment and debt pricing in the full information benchmark. A bond

market is introduced in Section 4 and the pricing implications of market opacity are inves-

tigated, while Section 5 extends the analysis to the issue of debt capacity. We offer a model

extension that allows us to analyze partial default and debt restructuring in Section 6 and

Section 7 concludes.

2. The model

Our economy is active for two periods. At t = 0 a certain amount of sovereign debt is placed

in the markets, priced and allocated across domestic and foreign agents. Period t = 1 has

two stages. First, domestic agents vote on whether to serve the debt or to default. Later

on we shall consider the possibility of partial default or “debt renegotiation”. However, in
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its present specification, the model cannot be enriched by the consideration of the interim

case. At the second stage, the voters’ decision is implemented, the debt repaid (funded by a

lump-sum tax, T ), and positions are wound up. We turn next to the details of this structure.

Local demand results from a measure-one of domestic agents who are indexed by i ∈ [0, 1].

Initial wealth endowments, wi, are distributed as follows. Agents i ∈ [0, µl], µl < 1/2, have

zero wealth, while agents i ∈ [µh, 1], µh > 1/2, are endowed with wealth W > 0. The

remaining agents, i ∈ (µl, µh), are exposed to a binary wealth shock, so that wi = eδW ,
where eδ equals δ ∈ [0, 1) with probability γ and 1 with a probability 1− γ. Domestic agents

care only about period-one consumption, so that

si = wi, (1)

where si denotes agent i0s savings.

At date 0 the government issues B one-period-maturity bonds with a one-dollar face

value. These bearer notes are anonymous and freely transferable, particularly from domestic

agents to foreigners and vice versa. To make things simple, we assume that these government

bonds are the only available store of value, which absorb all of agents’ savings.

In addition to domestic agents, there are foreigners who have a random (un-modelled)

demand f for the government bond. f is denominated in dollars and has density h(f).

Lastly, any slack between supply and demand is taken by a risk-neutral market maker,

who also puts a fair price P on the bond, taking into consideration the risk of default. The

fair-pricing assumption may be motivated by the interpretation of the market-maker as a

competitive industry; see Kyle (1985). Section 4 provides more detail on the microstructure

foundations of the bond market. The market maker may be local or foreign, provided his

insignificant weight as a voter. It may thus be proper to interpret the market maker as the

foreign financial sector.

At the first stage of period one, the decision about the default rate is taken by majority

voting. As noted above, at this stage we consider either full repayment (eα = 1) or complete
8



default (eα = 0); no restriction is imposed on the current specification by ignoring the interim
case. The voters’ decision is taken by comparing the cost of serving the debt against the

benefit. The cost is the lump-sum tax T that would be imposed in the next stage in order

to repay the debt; the benefit is obtaining payment that equals the face value of his bonds,

si
P
. Hence, agent i votes in favor of repayment if

si
P
≥ T. (2)

and against repayment otherwise. In case of equality, we allow voters to play mixed strategies.

In case of a non-zero measure of indifferent voters, we allow them to correlate their mixed

strategies, so that default actually occurs with the intended probability. As in any analysis

of this sort, the median voter, indexed m = 1/2 plays a crucial role.

At the second stage of period 1 the voters’ decision is implemented and the government

finances the bond repayment by a lump sum tax T on all domestic agents (including those

who had no wealth in period 0). The tax burden is thus

T = eαB. (3)

3. Debt capacity in the full information benchmark

Consider the benchmark case in which eδ is publicly observable. An equilibrium is then

defined as a mapping from local demand to price such that the price equals the probability

of repayment given eδ and given that locals vote on repayment according to (2). Hence, the
equilibrium price depends on the realized wealth-endowment of the median voter eδW . Even
though the economy’s ‘fundamentals’ are thus realized, the repayment decision can still be

random, because the pivotal voters may play (correlated) mixed-strategies. The fair-pricing

condition can then be written as

P = E[eα|eδ]. (4)

The equilibrium is characterized in the following Proposition.
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Proposition 1 There exists a mixed-strategy equilibrium where P is both the fair price of

the bond and the probability of serving the debt, such that

P =

⎧⎪⎨⎪⎩ 1 if B ≤ wm

wm
B

if B > wm

. (5)

Proof. Consider the case where B ≤ wm. Since α is bounded (from above) by 1, its expected

value P cannot exceed 1. Hence, condition (2) holds with strict inequality, repayment occurs

with certainty, so that by (4) P = 1.

Now consider the case where B > wm. The price of the bond cannot be 1, for then

condition (2) is violated and default occurs with certainty, which is inconsistent with a

fair price of 1. Similarly, the price of the bond cannot be zero, for then the median voter

is allocated an infinite number of bonds and therefore vote for repayment. Hence, the

price needs to be between zero and one, which implies that default occurs with a positive

probability. For that to happen, the median voter must be indifferent between default and

repayment, condition (2) holds with equality and P = wm
B
.

From Proposition 1 follows a result about the economy’s debt capacity. In the first-best,

the government can determine B contingent on the realization of eδ. Denote the government’s
dollar revenue from selling the bond by D = B · P . Then,

Corollary 1 The maximum amount of funds D that the government can raise is limited by

the median voter’s wealth D = wm.

This follows directly from the price function given in (5). If B < wm the government

can increase B without affecting the repayment probability and thereby raise more funds.

However, beyond the point that (2) holds with equality any increase in B is followed by a

proportional fall in price without any change in revenue. The crucial point here is that the

government’s borrowing capacity is not affected by the economy’s aggregate or per-capita

wealth nor by the level of foreign demand, but by its median voter’s political willingness to

serve the debt. To see this, consider the wealth-shock case (eδ = δ) and then increase W and
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decrease δ proportionately so that the median voter’s wealth remains unchanged. Wealth

per capita increases unboundedly without this having any effect on the government’s ability

to borrow.

More interesting still is the mechanism through which external debt can be enforced. The

usual puzzle about the incentive to serve external debt results from the fact that such service

is a net transfer from the domestic economy to the rest of the world, and thus not in the best

interest of the economy as a whole. However, our crucial point is that when domestic and

foreign borrowing is done by the same instrument, defaulting on that instrument serves the

interests of some local agents but undermines the interests of others. The critical question

then is what effect the default has on the median voter.

Remark 1 In the absence of a default cost, the government can only raise external debt

through a security that guarantees anonymity, i.e., the repayment decision cannot be made

contingent on the identity of the security holder.

The security design implication of the above discussion is against bank debt and in favour

of tradeable bonds. When bonds are tradeable it is impossible to track properly foreign and

domestic ownership of debt. Trade itself may allow some inference about ownership patterns,

and this is essentially how debt will be priced in the subsequent analysis. When a government

borrows directly from banks its default decision can be partial and targeted at those banks

whose depositors (and shareholders) are primarily foreign. It is therefore unsurprising that

attempts to finance large amounts of external debt through banks can largely be viewed as

a failed experiment. After defaulting on their bank debt in the 1980s most countries have

restructured their debt to (Brady) bonds (see Bolton and Jeanne (2005) and Standard and

Poor’s (2003) for a discussion of this issue).
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To understand the repayment mechanism more clearly, we write the maximum external

borrowing capacity E as

E = wm −
1Z

i=0

wi

P
di. (6)

From (6) it follows immediately that E depends on the distribution of domestic wealth and

the implied bond holdings. Now consider the no-wealth-shock case ( eδ = 1) and let µh = 1.
When a fraction µl of the population that holds no bonds increases above 1/2, the median

voter favors default, so that any attempt to raise any debt (internal or external) is doomed

to fail. (For the sake of this discussion and the diagram below we relax the assumption

that µl < 1/2 .) At the other extreme, when all domestic agents have identical positions

in the bond (µl = 0), the government cannot raise any external debt either. For then, all

domestic interests are aligned against serving the debt. External debt capacity is actually

maximized when µl approaches 1/2 from below (see Figure 1). Serving the debt implies a

redistribution from non bondholders to both domestic and foreign bondholders. When fewer

locals are bondholders, but the median voter is, then the local debt capacity is low, while

the median-voter’s interests are aligned with the foreign creditors. Hence the debt is served

even though local debt capacity is low.

A further implication of the above discussion is that credible debt repayment requires

a majority of local agents to have (substantial) bondholdings. Even though we have not

modelled risk sharing it is clear that the substantial holdings required by the locals may

conflict with efficient risk sharing. In particular, from a risk sharing perspective, locals of

a small country should hold only a tiny amount of domestic bonds. This, however, would

severely limit a country’s ability to raise external debt. Reversing this argument, locals may

be willing to hold larger amounts of debt than is optimal from a risk sharing perspective,

because their country’s bonds are worth more in the hands of the locals than in the hands

of foreigners. A home bias in domestic bond holdings may thus emerge naturally from our
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Figure 1: Shows the degree to which a country can leverage up its domestic debt capacity as

a function of the fraction µl of domestic agents who are bond holders. Leverage is maximised

when default generates a strong redistribution of wealth from domestic bondholders to domestic

tax payers. This aligns the median voter’s interest with that of the foreign creditors and thereby

makes repayment of larger amounts of external debt credible.

framework. A proper analysis of this question is left for future research.11

4. The bond market

In this Section we describe the microstructure of the bond market and thereby endogenize

bond prices. In a setting where demand by domestic agents is publicly observable, such a

treatment would be purely a theoretical exercise. Instead, we are interested in the situation

in which markets are opaque in the sense that demand by locals cannot be distinguished

from demand by foreigners. This is a realistic assumption to make. In particular, it would

seem that opacity in our context is a necessary by-product of security design: In a first

step we established that the government can only issue external debt, if the debt contract is

11Kremer and Mehta (2000) identify a related reason for home bias: since repayment and the amount of
tax are negatievly correlated for locals, their risk exposure from holding the domestic bond is smaller than
for foreigners, who are not ‘hedged’ through tax savings in the case of default. Hence, home bias may also
result from risk sharing.
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structured so as to force the borrower to make payments to the debtholders, indiscriminately

of their identity. Once such a security is issued and is tradable on a secondary market,

it is hard to see how one could trace ownership (and thereby distinguish domestic from

foreign holdings): Any mechanism that allowed ownership to be traced, would facilitate

discriminatory default on foreigners but not locals, and thereby undermine the government’s

ability to raise external debt.

Consider the following market mechanism to determine the price of a primary debt issue.

The government issues B bonds. After eδ and f are realized, foreigners and locals submit their
demands to a market maker (this could be similar to a book building financial intermediary).

Note that the model set-up is so simple that we do not need to make any assumptions about

who can observe the realizations of the random variables. However, the spirit of our model

is that each agent can observe their own shock, but not the shocks of others (and therefore

the aggregate shocks to foreign and local demand are not observed directly). The market

maker observes total demand

d = f + l, (7)

where l =

1Z
i=0

widi denotes local demand (denominated in dollars). Then the market maker

sets the price of the bond contingent on B and d and meets order flow imbalances out of

his own inventory. Following Kyle (1985) assume that the market maker faces Bertrand

competition and therefore sets the price so as to break even in expectation on his trades, i.e.,

the price is equal to the expected bond value conditional on the information contained in

order flow. This corresponds to our earlier assumption about informationally efficient prices,

except that publicly available information is now restricted to aggregate demand d, which is

a noisy signal of the local demand shock eδ. Since µl ≤ 1
2
≤ µh there is genuine uncertainty

regarding the median voter’s position.

The market maker uses total order flow in order to update his belief about the median

voter’s position. Denote by g(d) the probability that the shock eδ = 1 occurred conditional
14



on the demand observation d. If eδ = 1, then local demand is
l1 =W (1− µl)

and if eδ = δ then local demand is

lδ =W (1− µh + δ (µh − µl)).

Using (7) the Bayesian update then yields

g(d) =
(1− γ)h (d− l1)

(1− γ)h (d− l1) + γh (d− lδ)
. (8)

This allows us a characterization of equilibrium prices when B =W .12

Proposition 2 If B =W then there exists a unique equilibrium with price

P = max {δ, g(d)} . (9)

Proof. Suppose g(d) > δ. With probability g(d), eδ = 1 and the median voter’s position

is W
P
≥ B, so that repayment occurs. With complementary probability the median voter’s

position is δW
P
. When P = g(d) > δ then δW

P
< B so default occurs. Hence, repayment

occurs with probability g(d) and the corresponding fair price is then P = g(d).

Suppose g(d) ≤ δ. Therefore, the probability that eδ = 1 is smaller than δ. If the median

voter were to default for sure when eδ = δ, then the price would drop below δ. This, however,

cannot be an equilibrium, because the median voter’s position in that case would be larger

than B and he would therefore vote in favour of repayment for sure. If the median voter

always voted in favour of repayment, then the equilibrium price would have to be P = 1,

which implies that the median voter has a strict preference for defaulting after eδ = δ. The

only equilibrium is therefore in mixed strategies over the default decision. The median voter

is only indifferent between repayment and default after shock eδ = δ if P = δ. Denote by θ

12It is straightforward to complete the characterisation of equilibrium for any level of B. For expositional
clarity we focus on the case B =W which maximises the expected amount of funds raised ex ante.
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Figure 2: Gives the bond price as a function of underlying demand (solid line) and the density of

demand (dashed line). Parameter values are W = 1, σ2 = 0.2, γ = 0.05, δ = 0.1, µl = 0.1, and

µh = 0.9. A small probability of a shock to local demand can give rise to a strong drop in price

for a small reduction in overall demand.

the probability with which the median voter after shock eδ = δ votes in favour of repayment

when he is indifferent. Then θ is determined such that the price is informationally efficient:

δ = g(d) + θ(1− g(d)). (10)

Since δ ≥ g(d) it is clear that a θ ∈ [0, 1] exists such that (10) can be satisfied for any δ.

4.1 Foreign demand shocks and debt crisis

In order to understand better how the price of debt varies with underlying demand, let us

consider the example where foreign demand f is normally distributed with mean zero and

variance σ2. In this case the Bayesian update (8) can be calculated explicitly by substituting

h(f) with the normal density. Figure 2 gives the resulting price function.

From Figure 2 we can see that the bond price is a non-linear function of total demand

d. At high realizations of d it is relatively certain that local demand is sufficiently high to
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guarantee repayment. Therefore, the price is relatively insensitive to changes in d - the bond

market is stable. For lower realizations of d price can become extremely sensitive to changes

in d. This occurs in the region where the market maker’s inference over local demand is very

noisy. The market maker therefore responds strongly to variations in underlying demand.

The price of debt drops sharply in response to a decline in demand - the bond market is

unstable. This can be understood as a crisis phenomenon: a small shock is enough to push

the country over the brink.

Two points are noteworthy about Figure 2. Firstly, the price of the bond falls when

foreigners sell it, even though their demand has no impact on the bond’s intrinsic value.

When foreigners sell, the realization of total demand is low. Due to market opacity, the

demand shock cannot be identified as non-fundamental and drives down the bond price. As

the picture shows, a non fundamental outflow of capital can thus have a substantial effect

on the market price of the bond.

Secondly, our model provides an interesting variation on existing market microstructure

models. In that type of setting price effects are commonly generated by the presence of

traders who are privately informed about an asset’s fundamental value. The market maker

can then infer some of that information from order flow and adjusts prices in response. In our

setting there are no privately informed traders. Instead, demand itself determines the bond’s

fundamental value via the political economy considerations that underlie the governments

default decision. The information contained in total demand about its composition then

generates a link between price and demand.

Note that more standard market microstructure models tend to generate a linear rela-

tionship between equilibrium price and demand (for an overview see O’Hara (1995)). An

exception is Germain and Dridri (2001) who present a model where privately informed traders

receive a signal with binary distribution (‘buy’ or ‘sell’), and normally distributed noise. The

resulting price function corresponds to our function g(d) and thus also features regions of

relative price stability and a region where the price changes sharply in response to demand.
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An important difference between that model and our analysis is that in Germain and Dridri

(2001) the price function is driven by the signal distribution which is essentially arbitrary.

By contrast the price function in our model is driven by the binary payoff distribution, which

is endogenous and a robust feature of the political economy set-up that determines default.

5. Debt capacity

This Section addresses the issue how the country’s ability to raise funds is affected by the

underlying volatility of foreign capital flows. Foreign capital flows are non-fundamental but

have a price impact because of market opacity. Market opacity is the cost the government

incurs in return for the ability to issue external debt. The framework developed above allows

us to quantify this cost of foreign demand volatility in terms of the government’s ability to

issue external debt.

In principle we can think about two slightly different mechanisms for selling debt depend-

ing on whether the face value of debt can or cannot be adjusted in response to observing

aggregate demand. In the first scenario, the government may have to choose a quantity B of

bonds before demand shocks are realized. In that case it sells B to a financial intermediary

who subsequently acts as the market maker in the secondary market for the bonds. The

intermediary would then be willing to pay the expected future secondary market price E(P )

for the bonds. In the second setting, a financial intermediary carries out something akin to

a bookbuilding exercise, before B is chosen. That is, the intermediary (and the government)

can observe aggregate demand for the bonds before they determine the face value of the

bonds that will be issued.

Since the second mechanism allows B to be conditioned on more information, it is not

surprising that debt capacity is higher in that case. More interestingly, we show that an

increase in the volatility of foreign demand has a negative impact on debt capacity in either

case.
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5.1 The face value of debt B is chosen before demand shocks are realized

Once we know the price function (9) we can calculate the expected amount of money K that

the government can raise when it issues B bonds. Denote by H(f) the distribution function

of f , i.e., H(f) =

fZ
−∞

h(s)ds. Moreover, define d∗ by δ = g(d∗). We can then calculate the

expected price at which the government can issue the bond.

Lemma 1 If the government issues B =W bonds, their expected price will be

E(P ) = (1− γ) (1− (1− δ)H (d∗ − l1))

+γδH (d∗ − lδ) . (11)

Proof see Appendix.

Using (11) it is straightforward to calculate the country’s debt capacity K = B · E(P )

as a function of the underlying distribution of foreign demand.13 Going back to our earlier

example of normally distributed foreign demand, the expected price can be calculated for

different levels of foreign demand volatility σ. The result is provided in the next Proposition

and illustrated in Figure 3.

Proposition 3 An increase in the volatility of foreign demand reduces debt capacity.

Proof see Appendix.

The expected price of debt and therefore debt capacity, falls when foreign demand is

more volatile. Given that all agents in the economy are risk neutral and that debt is fairly

priced this result is non trivial. In order to understand it, we need to consider how the

market mechanism allocates bonds across the population of locals. In the extreme case where

foreign demand is certain, the equilibrium price fully reflects the underlying realization of

local demand. If local demand is high (eδ = 1) then the equilibrium price is P = 1 and debt

capacity is fully utilized at W = B. If local demand is low (eδ = δ), then the price drops to

13Again it is straightforward to show that debt capacity is maximised if the government issues B =W .
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Figure 3: Shows the expected bond price (and debt capacity) as a function of the volatility σ of

foreign demand. Parameter values are γ = 0.4, δ = 0.3 andW = 1. The solid, dashed and dotted

line have the following values for (µl, µh), respectively: (0,1), (0.2,0.8), and (0.3,0.7).

P = δ. The price reduction is important, because it allows more bonds to be allocated to

the median voter compared to if the price had stayed high at P = 1. This is crucial, because

it stabilizes the underlying bond issue: even when local (and therefore the median voter’s)

demand is low, prices adjust so as to allow the median voter to hold enough bonds to repay

with positive probability.

The allocation of bonds changes when foreign demand is volatile. The price now reflects

underlying local demand with noise and therefore distorts the bond allocation. Distortions

are possible in two directions. The price can be too high or too low, compared to the

benchmark price that would obtain if local demand were publicly observable. If foreign

demand is high and local demand is low, the price will end up too high. This reduces the

number of bonds that will be allocated to locals: foreign demand crowds out local demand.

The bond will then not be repaid and anticipating this possibility the bond price will be

lower than 1 even when overall demand is high. This has a negative effect on the amount
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of funds that can be raised. Conversely, if local demand is high and foreign demand is

low the bond price may be too low. In this case, the median voter gets a large allocation

of bonds. However, this increased allocation does not improve the bond price since local

demand was high and repayment therefore occurs anyway. The pricing error introduced by

the combination of foreign demand volatility and market opacity therefore has an asymmetric

effect on debt capacity: overpricing crowds out the already low local demand and reduces

the repayment probability, while underpricing has no effect on the repayment probability.

On balance this reduces debt capacity.

The impact of volatility on debt capacity depends on the variability of local demand.

Since a small variability in local demand can have a significant effect on the stability of

sovereign debt, a correspondingly small amount of foreign noise can therefore have a large

impact on debt capacity. This can also be seen from Figure 3, which provides the relationship

between E(P ) and σ for different values of µl and µh. The variability of local demand can

be calculated as

l1 − lδ =W (1− δ) (µh − µl) .

When µh − µl is large local demand variability is large and therefore aggregate demand is

relatively informative, even when foreign demand is somewhat volatile. As µh − µl becomes

smaller the inferences about local demand that can be drawn from total demand become

more noisy. An increase in foreign demand volatility therefore has a stronger negative impact

on debt capacity. In the example a 20% volatility in foreign demand (measured in fraction

of the outstanding face value of debt) reduces the country’s overall debt capacity by 13%.

5.2 The face value of debt B can be conditioned on aggregate demand

Consider now the case where the government can condition the face value of bonds B on

the realization of aggregate demand d. This would correspond to a situation where the

financial intermediary charged with the bond issue can carry out bookbuilding before selling
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the bonds. The question then is what issuance policy would maximize the expected dollar

amount of debt raised? The following Lemma answers this question.

Lemma 2 Debt capacity is maximized at W when the face value of bonds issued is

B =
W

g(d)
.

Proof. If the government issues B = W
g(d)

bonds, then repayment occurs when local demand

is high eδ = 1, but not otherwise. This follows directly from the repayment condition on the

median voter. The fair price of the bond is then P = g(d) and the revenue raised is exactly

W . If B > W
g(d)

then the price has to fall until the median voter is willing to repay when eδ = 1
(otherwise repayment would never occur, which cannot be an equilibrium). Willingness to

repay requires W
P
≥ B and from this it follows directly that B ·P ≤W . Hence, W is indeed

the maximum debt capacity. Moreover, reducing B to a level that would be compatible with

repayment when eδ = δ reduces debt capacity, because it would require δW
P
≥ B and therefore

B · P ≤ δW .

It is clear from the above that debt capacity is bigger when the government can condition

on the observation of aggregate demand before setting B. This is not surprising, since

aggregate demand is informative about the likelihood that the median voter has high demand,

and therefore prices andB can be adjusted to ensure that a constant amountW can be raised.

Alternatively, one could think about this mechanism in terms of a slightly different contract

between the government and the issuing intermediary. The government makes a request to

the intermediary to raise W worth of debt and determine the required face value of debt

after having observed aggregate demand. Note that in this case foreign demand volatility

has no impact on debt capacity.

This is not to say, however, that foreign demand volatility has no impact on the quality

of the debt that is issued. According to the issuance policy the face value and the price of

debt do depend on the realization of aggregate demand. In particular, if demand d falls, the

government issues more and lower quality debt. If the government is concerned about the
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Figure 4: Illustrates the impact of foreign demand volatility on debt capacity, when the

government imposes a lower bound on debt quality (and therefore price). Parameter values

are: W = 1, µh = 0.6, µl = 0.4, δ = 0.5 and γ = 0.2.

quality of its debt per se and not just revenues raised, then demand volatility does have an

impact on debt capacity.

To see this consider a government that imposes a lower bound on the quality of its debt.

Since the equilibrium price of debt exactly reflects the quality of debt, the government can

simply impose a lower bound on the price of debt that it is willing to issue. Suppose the

government has thus chosen a lower bound, or a price floor Pfloor for its debt. In that case

it has to modify its issuance rule as follows. If g(d) ≥ Pfloor then the government issues

B = W
g(d)

like before. When g(d) < Pfloor the government reduces B to δW
Pfloor

so as to

maintain a constant quality of debt. The government thus loses revenue whenever demand

drops below the point where g(d) = Pfloor.

An increase in foreign demand volatility now will have an impact on the expected revenue

raised. This is because with higher demand volatility, the likelihood that demand shocks

will force the government to reduce the size of the bond issue increases. In expectation debt

capacity therefore falls when foreign demand volatility increases. Figure 4 illustrates this
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effect. As foreign demand volatility increases the expected amount of debt raised falls. This

effect is more pronounced when the government is more concerned with debt quality. The

higher the lower bound on quality (price floor), the stronger is the impact that volatility has

on debt capacity.

6. Partial default

In this Section we extend the basic model to allow for partial default. So far the simple

structure of the model implied that the median voter always had a strict preference over

repayment or default, so that the preferred fraction of repayment was always a corner solution

α ∈ {0, 1} (see condition (2)). An important policy issue that this simple structure cannot

address is that of debt restructuring. Of particular interest is the question how the ease of

debt renegotiation affects debt capacity (see Bolton and Jeanne (2005)). Understanding this

issue is crucial in throwing light on the role of collective action clauses in sovereign lending

or the usefulness of a statutory approach to sovereign debt restructuring.

Consider therefore the following modification to our model. As before assume that the

population can be divided into three cohorts l,m and h by increasing initial wealth, so that

for i ∈ l = [0, µl] agents have wealth wl = 0, for i ∈ m = (µl, µh) they have wealth wm ≥ 0

and for i ∈ h = [µh, 1] they have wealth wh > 0, and wh ≥ wm. Suppose also that agents

now receive additional income at date 1, denoted by yi. In the spirit of a life-cycle model

of income, we assume that agents’ date 0 wealth is inversely related to their date 1 income,

so that yl ≥ ym ≥ yh = 0. Hence, one could interpret cohort l as the young generation who

earn no income currently
¡
wl = 0

¢
, but will have highest earnings in the next period, cohort

m is then a medium generation that earns now and later, and cohort h corresponds to an

old generation who earn a lot now and nothing later. Denote domestic per capita wealth at
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dates 0 and 1 by

w = (µh − µl)w
m + (1− µh)w

h,

y = µly
l + (µh − µl) y

m.

As before assume that all agents care only about date 1 consumption and the only store of

wealth is the government bond. It therefore follows that (1) holds.

Suppose that the government finances the bond repayment through a proportional tax on

date 1 income (labour income plus income from liquidating financial assets). Alternatively,

one could interpret the tax as a consumption tax, which boils down to the same in this

simple model. If the government chooses to repay a fraction α of its liabilities, it needs to

raise tax T = αB and set the tax rate τ such that

τ

µ
y + α

w

P

¶
= αB.

We can then determine the tax rate as a fraction of α :

τ(α) =
αB

y + αw
P

. (12)

If the government proposes to repay a fraction α of its debt, agent i will end up with net

wealth in date 1 given by

Wi(α) =
³
yi + α

wi

P

´µ
1− αB

y + αw
P

¶
. (13)

Different cohorts now have differing preferences over α. This can be seen by taking the first

derivative of Wi(α) with respect to α for agents belonging to each cohort. Taking the first

derivative of (13) yields

W 0
i (α) =

wi

P
−B

µ
λ(α)

yi

y
+ (1− λ(α))

wi

w

¶
, (14)

where λ(α) =
³

y

y+αw
P

´2
.

The l − types clearly benefit from a lower α: with wl = 0, they hold no bonds but pay

taxes and therefore always benefit from default. The h − types on the other hand have a
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large position wh

P
in the bond but share the tax burden with all other agents. They therefore

lose most from default. Them−types’ preferred α, however, may not necessarily be a corner

solution. This is captured in the following result. Denote by α∗m = argmaxWm(α).

Lemma 3 The m− types0 wealth Wm(α) is maximized at an interior solution 0 < α∗m < 1

if
wm

w
>

ym

y
, (15)

and
ym

y
<

wm

B · P < λ(1)
ym

y
+ (1− λ(1))

wm

w
. (16)

Proof. We can take the second derivative of (13) with respect to α and verify that it

is negative if and only if (15) holds. It follows that the first-order condition is satisfied

at a maximum if (15) holds. For an interior solution we require that W 0
m(α = 0) > 0.

Straightforward calculations show that this is the case if and only if ym

y
< wm

B·P . Moreover,

we require that W 0
m(α = 1) < 0, which holds if and only if

wm

B·P < λ(1)y
m

y
+(1− λ(1)) w

m

w
.

For low values of α m− types benefit from an increase in α. Since they hold some bonds,

they benefit directly from more repayment. Moreover, since their wealth depends itself on

the default rate, they have little taxable income when α is small, and the increase in the tax

burden therefore falls most heavily on the l cohort. When α increases, the share of total

taxable income that the m types contribute also increases and at some point this effect more

than outweighs the gains from higher repayment on the bond. Depending on the parameter

values, there may therefore be an interior 0 < α∗ < 1 at whichWm(α) is maximized. Suppose

for the remainder of this Section that conditions (15) and (16) are satisfied.

Consider then the following (standard) set-up of the electoral process (see Persson and

Tabellini, 2002). Two parties a and b compete in the election by simultaneously proposing

their electoral platform αa and αb, respectively. Each party chooses their platform so as to

maximize their probability of winning the election given the other party’s platform. The

election outcome is given in the following proposition.
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Proposition 4 The winning proposal is α∗m.

Proof. The three cohorts of the electorate can be divided according to their preferences

over α. It is clear from the previous discussion that all agents in cohort l will vote for the

smallest α available. Moreover, under our maintained assumptions, the h− types0 preferred

α is larger than that of the m− types : α∗h ≥ α∗m. Since preferences over α are single peaked

within each cohort, we can apply the median voter theorem, i.e., the unique sub-game perfect

equilibrium of electoral competition yields αa = αb = α∗m.

Once we can allow for partial default, we can address the issue of how the ease of rene-

gotiating sovereign debt contracts affects repayment behavior and debt capacity. When the

sovereign can renegotiate freely, one can expect the outcome of debt restructuring to corre-

spond to α∗m. When renegotiation is inhibited by collective action problems, the sovereign is

effectively constrained to either repay in full, or not to repay at all (any partial repayment

would not be accepted by some bondholders holding out for better terms, which undermines

the sovereign’s ability to settle to repay some but not all of its debt). A full analysis of the

outcome of renegotiation with and without constraints on α is left for future research.

7. Conclusions

The preceding analysis shows how political economy considerations can help understand

sovereign borrowers apparent ability to access international debt markets. It provides a

framework that combines explicitly elements from political economy modeling with aspects

of price formation in a market microstructure setting. A number of results have been derived

regarding liquidity and financial crises, debt capacity and debt restructuring. Beyond the

interest of the results themselves, the paper hopes to illustrate the power of the underlying

approach to a wider range of problems.

One example is the ‘home bias’ puzzle, which is a direct corollary of our central hypothe-

sis. Applied to equity markets, one could think of a situation in which companies may benefit
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from local political support, for example by receiving public contracts, subsidies etc. The

degree to which policy makers yield to a company’s lobbying pressure may well be influenced

by the fraction of the electorate amongst its shareholders. As a result companies with a local

shareholder base may perform better than companies that do not.

Another application concerns the currency denomination of corporate foreign borrowing.

As Calvo and Guidotti (1990) pointed out, a government may have an incentive to devalue

its exchange rate if corporations have all their foreign debt denominated in local currency.

The approach espoused in this paper may help throw light on exchange rate volatility and

currency crises in emerging markets.

8. Appendix

Proof of Lemma 1. Denote by k(d) the density of d. We can write

k(d) = (1− γ)h(d−W (1− µl)) +

γh (d∗ −W (1− µh + δ (µh − µl))) . (17)

On the interval d ≤ d∗, the price is δ and for d > d∗ it is g(d). The probability that d ≤ d∗

is given by

prob (d ≤ d∗) = (1− γ)H (d∗ −W (1− µl))

+γH (d∗ −W (1− µh + δ (µh − µl)))

For d > d∗ we can calculate the expected price fromZ ∞

d∗
k(s)g(s)ds.

Using (8) and (17) this simplifies toZ ∞

d∗
(1− γ)h(s−W (1− µl))ds.

This expression can be rearranged to yield

(1− γ) (1−H (d∗ −W (1− µl))) .
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Adding up δprob(d ≤ d∗) and (1− γ) (1−H (d∗ −W (1− µl))) yields E(P ).

Proof of Proposition 3.

We can calculate debt capacity K as a function of the variance σ2 by using our result

from (11).

K(σ2) =

d∗Z
−∞

γδh (s− lδ)− (1− γ)(1− δ)h(s− l1)ds

We can then take the first derivative with respect to σ2 which is

dK(σ2)

dσ2
= (γδh (d∗ − lδ)− (1− γ)(1− δ)h(d∗ − l1))

∂d∗

∂σ2

+

d∗Z
−∞

γδ
∂h (s− lδ)

∂σ2
− (1− γ)(1− δ)

∂h (s− l1)

∂σ2
ds.

Using the definition of d∗ it follows that γδh (d∗ − lδ)− (1− γ)(1− δ)h(d∗ − l1) = 0. Taking

the normal density for h, we can calculate explicitly the derivative of h with respect to σ2

and therefore re-write the integral as

1√
2πσ22σ2

d∗Z
−∞

γδe−
1
2

(s−lδ)
2

σ2

Ã
(s− lδ)

2

σ2
− 1
!
−(1−γ)(1−δ)e−

1
2
(s−l1)

2

σ2

Ã
(s− l1)

2

σ2
− 1
!
ds. (18)

In the next step we can calculate the integral

d∗Z
−∞

e−
1
2

(s−lδ)
2

σ2
(s−lδ)2

σ2
ds by making the following

substitution: Let u
0
(s) = e−

1
2

(s−lδ)
2

σ2
(s−lδ)
σ2

and v(s) = s− lδ. Using this substitution we know

that u(s) = −e 12
(s−lδ)

2

σ2 and v
0
(s) = 1. Integration by parts then yields

d∗Z
−∞

e−
1
2

(s−lδ)
2

σ2
(s− lδ)

2

σ2
ds

=

∙
−e−

1
2

(s−lδ)
2

σ2 (s− lδ)

¸d∗
−∞

+

d∗Z
−∞

e−
1
2

(s−lδ)
2

σ2 ds.

If we substitute this expression into (18) we can write the condition that dK
dσ2

< 0 as

γδ

∙
−e−1

2

(s−lδ)
2

σ2 (s− lδ)

¸d∗
−∞
− (1− γ)(1− δ)

∙
−e− 1

2
(s−l1)2

σ2 (s− l1)

¸d∗
−∞

< 0.
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This is the same as

γδe−
1
2

(d∗−lδ)
2

σ2 (d∗ − lδ)− (1− γ)(1− δ)e−
1
2

(d∗−l1)
2

σ2 (d∗ − l1) > 0.

From the definition of d∗ and from lδ < l1 it follows that the above inequality holds.

References

[1] Beers, David and John Chambers, 2003. “Sovereign Defaults: Heading Lower Into 2004”,

New York: Standard and Poor’s.

[2] Bolton Patrick and Xavier Freixas, 2000, “Equity, bonds, and bank debt: Capital struc-

ture and financial market equilibrium under asymmetric information,” Journal of Po-

litical Economy, 108, 324-352.

[3] Bolton, P. and O. Jeanne, 2005 “Structuring and Restructuring Sovereign Debt: The

Role of Seniority,” NBER working paper #11071.

[4] Buchheit, L.C. and G.M. Gulati, 2002, “Sovereign Bonds and the Collective Will,”

Working paper #34, Georgetown University Law Center.

[5] Bulow, J., 2002, “First World Governments and Third World Debt,” Brookings Papers

on Economic Activity, 229-255.

[6] Bulow, J. and K. Rogoff, 1989a, “Sovereign Debt: Is to Forgive to Forget?” American

Economic Review, 79, 43-50.

[7] Bulow, J. and K. Rogoff, 1989b, “A Constant Recontracting Model of Sovereign Debt,”

Journal of Political Economy, 97, 155-178.

[8] Calvo, G. and P. Guidotti, 1990, Indexation and Maturity of Government Bonds: an

Exploratory Model, in R. Dornbusch and M. Draghi, eds: Capital Markets and Debt

Management. Cambridge University Press, Cambridge, UK.

30



[9] Calvo, Guillermo A. 1998, “Understanding the Russian virus, with special reference

to Latin America”, paper presented at the Deutsche Bank’s conference on “Emerging

Markets: Can They Be Crisis Free?” Washington DC.

[10] Cline, W. R. (2002). ““Private Sector Involvement:” Definition, Measurement, and Im-

plementation” (mimeo).

[11] Detragiach, Enrica and Antonio Spilimbergo, 2001, “Crises and Liquidity: Evidence

and Interpretation,” International Monetary Fund WP/01/2, Wasington DC.

[12] Dixit, A. and J. Londregan, 2000, “Political Power and the Credibility of Government

Debt,” Journal of Economic Theory, 94, 80-105.

[13] Eaton, J. and M. Gersovitz, 1981, “Debt with Potential Repudiation: Theoretical ad

Empirical Analysis,” Review of Economic Studies, 48 (April), pp. 284-309.

[14] Eichengreen, Barry, 1987, “Till Debt do us Part: The U.S. Capital Market and Foreign

Lending, 1920-19955,” NBER Working Paper 2394.

[15] Germain, L. and R. Dridi, 2000, “Bullish-Bearish Strategies of Trading: A Non-linear

Equilibrium,” unpublished manuscript, ESC Toulouse.

[16] Gertner, Robert and David Scharfstein, 1991, “A Theory of Workouts and the Effects

of Reorganization Law,” Journal of Finance, 46, 1189-1223.

[17] Gray, Robert B, 2003. “Collective Action Clauses”. Comments delivered on Fourth-

Regional Debt Management Conference, Geneva, November 11, 2003.

[18] IMF, 2001, “Involving the Private Sector in the of Financial Crisis — restructuring

International Sovereign Bonds”. Washington DC: IMF, Policy Development and Review

and Legal Departments.

[19] IMF, 2003, Global Financial Stability Report, September, Washington DC.

31



[20] Kaminsky, Graciela L. and Carmen M. Reinhart (1999), “The Twin Crises: The Causes

of Banking and Balance-Of-Payments Problems,” American Economic Review, 89, 473-

500.

[21] Kremer, M. and P. Mehta, 2000, “Globalization and International Public Finance,”

NBER working paper, #7575.

[22] Krueger, A., 2002, “A New Approach to Sovereign Debt Restructuring,” International

Monetary Fund, Washington, DC.

[23] Kyle, A., 1985, “Continuous Auctions and Insider Trading,” Econometrica, 53, 1315-

1336.

[24] O’Hara, M., 1995, Market Microstructure Theory, Blackwell (Oxford, UK).

[25] Persson, T. and G. Tabellini, 2002, Political Economics, MIT Press (Cambridge, M.A.).

[26] Roubini, N., 2002, “Do We Need a New Bankruptcy Regime?” Brookings Papers on

Economic Activity, 321-333.

[27] Roubini, N. and B. Setser, 2003, “Improving the Sovereign Debt Restructuring Process:

Problems in Restructuring, Proposed Solutions and a Road Map for Reform,” unpub-

lished manuscript.

[28] Rose, Andrew K., 2002, “One Reason Countries Pay Their Debts: Renegotiation and

International Trade” European University Institute, RSC No. 2002/18.

[29] Sandleris, G., 2005, “Sovereign Defaults: Information, Investment and Credit,” unpub-

lished manuscript, Columbia University.

[30] Shleifer, A., 2003, “Will the Sovereign Debt Market Survive?” American Economic

Review, 93(2), 85-90.

[31] Sturzenegger, Federico and Jeromin Zettelmeyer, 2005. “Haircuts: Estimating Investor

Losses in Sovereign Debt Restructurings, 1998-2005, IMF WP/05/37.

32



[32] Tirole, J., 2002, Financial Crisis, Liquidity and the International Monetary System,

Princeton University Press (Princeton, N.J.).

[33] Zettelmeyer, J., 2003, “The Case for an Explicit Seniority Structure in Sovereign Debt,”

manuscript, IMF, Washington D.C.

33


