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Introduction

Since Mexico introduced a debt-equity swap program in 1984, several other schemes for retiring
problem-country debt on the secondary market
have emerged. Some of the schemes sound simple,
others very complex. Some propose that debt
reduction be accomplished through cash buybacks,
with the cash coming from a variety of places,
including debtor resources, multilateral institutions, creditor governments, and even from the
creditors themselves. Some schemes assume that
the debtor can issue a new type of security in exchange for private bank debt. Senior debt claims
and various indexed instruments including equity
in specific debtor-owned enterprises have also
been proposed. To complicate matters further,
debt-reduction methods have not been limited to
purely "voluntary" schemes. Since the announcement of the Brady plan by the US. Treasury
in March 1989, many debt-reduction packages
have included concerted, nonvoluntary aspects. In
addition, agreements often allow banks to choose
from a menu of options for debt reduction.
Despite the increasing volume of market-based
debt-reduction transactions and the official support for them, there still is a surprising amount of
confusion about how they work - and about
whether debtors or their creditors can expect to
gain from any or all of them. Practitioners,creditor
banks, and policymakers all seem divided on the
advisability of market-based arrangements, yet the
logicalbases for their arguments are not clear.The
sense of disagreement has not been helped by the

academic literature, which appears as polarized as
any other.
This manual reviews and consolidates what
economists understand about market-based
schemes and concerted debt restructurings. Its purpose is to reach those who wish to come to an
independent judgment on the value of different
market-based transactions and different forms of
debt restructurings. Some will wish to understand
the abstract reasoning behind why such transactions or restructurings are useful or dangerous.
Others will have a more practical purpose in trying
to decide how to design a market-based debt-reduction plan or debt-reduction deal that meets
their objectives.All readers will see, however, that
one ought to be skepticalof overly general answers
to the questions of market-based transactions and
debt restructurings. Part of the reason for this is that
the gains and losses depend on many factors,some
of which are difficult and maybe impossible to
quantify precisely.
Theanswers are alsotentative because the definition of market-based schemes - that they be
entered voluntarily by debtors and their individual
creditors - is ambiguous. If, for example, the
governments of creditor banks appear prepared to
spend whatever amount of money is needed to
resolve the debt problem, the terms of a "voluntary" program will be more generous to creditors.
Alternatively, if creditor governments and international institutions refuse to make available
taxpayer monies, yet at the same time appear un1

willing to tolerate internal instability within debtor
countries, the terms of any "voluntary" exchange
will be very different.
Reliance on market-based and concerted approaches, then, does not do away with the need to
establish a status quo against which individual
debtors and creditors evaluate various alternatives.
Market-based and concerted schemes are not necessarily a panacea in an all-out effort to resolve the
debt-servicing problems of indebted countries. Instead, such schemes should be understood as
playingamoremodestrole: asonepossiblemechanism for implementing a negotiated agreement on
how much debtors must pay. The real purpose of
this manual is thus to look through the financial
smoke and mirrors of such schemes and to present
their underlying economics simply. Market-based
schemes are not automatically desirable simply because the market is involved: they must be
evaluated for their effect on efficiencyand on the
division of burdens between debtors and creditors.
In many cases, concerted plans represent improvements over voluntary schemes and lead to
dramatically different treatments of debtors and
creditors.

2

This manual is structured as follows. Sections 1
and 2 discuss the evolution of debt-crisis management from a coordinated approach to today's
greater emphasis on voluntarism. Section 3 then
begins to analyze the basic building blocks of
market-based transactions. In sections 4 through 8
we apply these fundamentals to the study of
several distinct types of market-based schemes,
each of which is a close cousin to schemes that have
actually been implemented. The text presents
simple examples designed to highlight the mechanics (in annex 1 we present a more
mathematical model).' In section 9 we turn to an
important empirical question: is debt reduction in
the collectiveinterest of creditors? There we present
estimates and discuss some of the shortcomings of
any extreme conclusions. In section 10 we present
the case for concerted debt-reduction schemes over
voluntary schemes. There we discuss the workings
of the "menu approach" to debt reduction. In section 11we look at the most important example of a
concerted menu plan to date: Mexico, 1989.Finally,section12offersourcondusionsandoutlook.

1
Concertedversusmarketsolutions

Much of the strategy for dealing with problem debtors over the past seven years has emphasized
concerted, not voluntary, action. Ever since the
onset of the debt crisis, creditor governments and
international institutions have attempted to encourage negotiated agreements among all parties.
For the first five years, there seemed to be an implicit understanding that a market-based approach
- in which each participant pursues his or her
self-interest - could be destructive. A lack of
mutual cooperation could easily have led to
wholesale default by debtors, failure of major
money center banks, and instability in the world
monetary system.2
While cooperation was not perfect, it was able to
forestall a complete breakdown in the debt management process. Is the shift in emphasis from
programs that are concerted to those with a large
component of "voluntarism" a good one? To answer this, we need first to review the original
arguments for cooperative solutions.
The rationale for concertedaction
The defining feature of a problem debtor is its inability to borrow on a voluntary basis - its lack of
normal access to international capital markets. The
essence of the concerted lending strategy followed
from mid-1982 until early 1989 was to substitute
nonmarket sources of finance for the normal ones:
to use a combination of official lending and involuntary lending from existingcreditors to supply

debtor nations with enough foreign exchange to
service their debts. To some observers,this strategy
has seemed absurd. After all, what sense does it
make to lend still more to countries that already
owe more than they are expected to repay? It is
important as a starting point to understand the
rationale for new lending to problem debtors.
This rationale is often stated in terms of the distinction between liquidity and solvency: a
country is asserted to be worth lending to if it is
solvent (is expected to be able to repay its debt
eventually) but not liquid (lacksthe cash to service
its debt on a current basis). But this distinction is a
misleading one for the debt crisis.If it were known
that a country were solvent, it would be able to
borrow voluntarily, and there would be no liquidity problem. The liquidity problem arises precisely
because there is a possibility that the country will
not be able to repay its debt fully - specifically,
because there is a sufficiently large possibility of
nonpayment that the expected present value of
repayment is less than the debt already outstanding.
Why, then, should creditors lend still more to
such a country? The reason is that although incomplete payment is possible, it is not certain.
Suppose that a country might eventually make
payments equal in present value to its outstanding
debt, but that the risk of nonpayment is sufficiently
large that it cannot borrow on a voluntary basis.
Then, without concerted action by its creditors, the
country will either have to meet its obligations out
3

of current resources or, if this is impossible, default
immediately. The latter will guarantee that creditors do not get all that they are owed, foreclosing
the possibility of benefiting from any later good
fortune on the part of the country. It may therefore
be in the creditors' interest to postpone at least part
of a country's obligations, avoiding a current default and preserving at least the possibility of a
favorable outcome later.
A country's obligations to amortize debt can be
postponed by rescheduling principal, a standard
procedure. For heavily indebted countries, however, this is not enough, since even the interest
payments on debt exceed what debtors can reasonably be expected to pay out of current resources.
There is thus a need to postpone interest obligations as well. Such a postponement could be
achieved directly, through interest capitalization,
but this has so far been opposed strongly by creditors because it makes the process excessively
automatic (and perhaps also excessively transparent). Instead, the method has been to round up
existing creditors and require them to provide new
loans that cover a fraction of interest payments,
effectivelydeferring interest obligations. This is the
process of "involuntary" or "concerted" lending.
The potential gains from concerted lending were
argued strongly in the well-known study by Cline
(1983)and have been demonstrated in formal models (see Sachs 1984and Krugman 1985).The point
may be seen informally if we think in terms of the
present value of expected actual repayments of
debt that fall short of a country's legal obligations.
Suppose that creditors believe that if no concerted
lending is undertaken, a country will be forced into
a disorderly default in which creditors will receive
only a fraction, I - d, of the nominal value of their
claims. Suppose also that they believe that a sufficiently large program of concerted lending - say,
lending L dollars - will reduce the expected loss
from d to d*.Then it is straightforward to see how
such a program can produce a net gain. Each additional dollar lent as part of the concerted lending
program is lent at an expected loss of d*. But the
program increases the value of existingdebt by (d d*)D,where D is the initial stock of debt outstanding. Thus the benefits of the program to creditors
exceed its cost as long as d*L < (d - d*)D, or as long
as
(d - d)
[ <
*).
d*

4

To take an example, suppose that without a program of concerted ler,ding the subjective discount
would be 0.5- creditors would expect to get only
half of what they are owed - but that with a
program that avoids immediate default the discount falls to 0.25. It is then in the interest of
creditors to pursue such a program as long as
[D < 1 - that is, as long as the increase in their
exposure is less than 100 percent!
This example clearly shows the fallacy of some
common arguments against lending to problem
debtors. It is not true, for example, that the existence of a secondary-market discount on debt
means that new money should not be put in. It only
means that such new money will not be provided
voluntarily - but that is, by definition, true of a
problem debtor.Therefore,it also is not true that the
unwillingness of lenders other than the existing
creditors to provide funds is an argument against
provision of new money by the creditors. Showing
that concerted lending canmake sense is, of course,
not the same thing as showing that it doesmake
sense. In essence, concerted lending represents a
strategy of playing for time and for more favorable
circumstances. This is only likely to be desirable if
a country's ability to servicedebt is expected to rise.
Otherwise, concerted lending simply puts heavily
indebted countries deeper into debt.
In the early years of the debt problem, it was
common to emphasize the extent to which growth
and inflation would make it possible to reconcile
growing nominal debt via concerted lending with
a gradual return to creditworthiness (see, for example, Feldstein 1986). As it has turned out,
however, growth in many debtor countries has not
been strong enough to reduce substantially the ratios of debt to GNP or exports, and normal access
to capital markets seems further away than ever.
This low growth performance breaks with past experience for many countries: a sharp deceleration
in debtor growth coincided with the sudden
seizure of international lending in 1982.
The possibility that the debt burden is itself responsible for slow growth is important. It implies
that the insistence of creditors on maintaining the
full extent of their claims on debtor nations may be
self-defeating,reducing their expected repayment
below what might be achieved through a settlement that reduces countries' debt burden. The
possibilitythat less may be more- that a reduction
in the debt burden of highly indebted countries,
rather than financing that simply postpones debt
repayment, might be to everyone's advantage -

suggests that the appropriateconcertedstrategy
could be to forgive,not to refinance,some of the
debt.
Thereare severalreasonswhy a large nominal
debtburden mayimpair a country'sultimateability to repay.First,a debt that is so large that the
countryis unlikelyto be able to repay in fullacts
like a high marginaltax rate on effortsto expand
the country'sforeignexchangeearnings: thebulk
of any improvementwill benefit creditorsrather
than the country.Second, the debt burden may
ultimatelyappearas a taxon domesticcapital,thus
acting as a disincentivefor domesticinvestment.
Third,to the extent that an inabilityto pay debt
leadsto a confrontationalor disorderlydefault,the
resultmay be to reduceeventualpaymentto less
thanthe countrymighthavepaidif a reduceddebt
had beenagreedon in advance.(Wewillreturnto
discussthesemechanismslaterin moredetail.)For
all thesereasons,a reductionin creditors'nominal
claimsona countrymayactuallyincreasecreditors'
expectedreceiptswhen nominalclaims are very
high.
It helps to think about this burden in a diagram
(figure1). On the horizontalaxis is the country's
nominal debt obligation,and on the verticalaxis
are the repaymentsthat the loans are expectedto
generateon average,V.Near the origin,when the
levelofdebt is low,a one-dollarincreasein obligations leadsthe marketto expectan extra dollarin
repayments.Thus the loans trade at par, and the
loans' expectedpaymentsrise alongthe45-degree
line. As the level of debt increases,however,the
countrycannot alwaysrepayin full: the value of
Figure1
Debt-reliefLaffercurve

the debt begins to fall below the 45-degreeline.
Thisis the regionin whichconcertedlendingmay
help creditors as a group receive the highest
possiblereturnon theirtotal conmmitments.
As the level of debt increasesfurther,however,
thecurveeventuallypeaksandbeginstofall.Inthis
region,levelsof debt are so high that they have
become counterproductive: the loans are discountedso fastthat an extradollarof debtactually
lowersexpecteddebtservice.Forthisreason,figure
1 is calledthedebt Laffercurve.Note that oncethe
curve has peaked,a packageof concertedlending
may no longer maximizecreditors' repaynents.
Instead,someforgivenessmay be required.
Thereis nothingmagicalaboutthereliefpackage
that puts a country at the top of its Laffercurve.
Banksmightalsoaccepta greaterreductionin debt,
one that barelypreservesthe status quo.Whether
theyviewthe statusquo as acceptabledependson
their view of the alternatives. Suppose,for example,that a countryis initiallyat a point like1 in
figure2.If creditorsview thealternativeas remaining at point 1, forgivingenough debt to raise Vto
point2-or to any pointbetweenpoints2 and 3would make them better off, and thereforecould
conceivablybe the basisof an acceptablebargain.
But if banks expect that the alternativeto debt
reductionis a taxpayerbailoutof,say,75percentof
the facevalue of debt, they will agreeto a partial
,u
Figure2
Value-increasingdebtrelief
4
v
3

450
V

D

/______________________________

write-down only in the unlikely event that it gives
D

themmore.Debtreductionwillbe hostageto creditors' expectationsabouthowtheywillbe treatedif
theydon't go along.4
5

It is worth mentioning that there are also several
institutional reasons why banks might believe that
they can do better than the Laffer curve analysis
might imply. An example would be bank deposit
insurance. Bank share values are determined in
part by expected cash flows from loan portfolios
and in part by deposit insurance, which allows
banks to borrow cheaply.Even if forgivenessraises
expected debt-service payments, it may lower by
enough the expected subsidy from cheap borrowing to prevent debt reduction from being in the
shareholders' interest. By creating a wedge between the loan portfolio's value and the interests of
shareholders, deposit insurance will create a bias
toward financing and away from forgiving debt.5
We will discuss this and related problemsfurther in
section 10 below. For the time being, however, we
will ignore any conflicts between policies which
maximize the value of outstanding debts and those
which maximize shareholders' return. As banks
have rapidly reduced their exposures to major
problem debtors, such conflictsare in the aggregate
less likely to be important today than at earlier
stages in the debt crisis. They may, however, still
play an important role for individual banks making
choices among the different elements of a marketbased menu.6
To evaluate what relief and concerted lending
imply for the value of a sovereign's loans, we need
to know where the country is on its Laffer curve.
This is a difficult, and surely disputatious, task. But
quite independent of the details of the optimal
package, we can be sure that any concerted action
program will face a major problem: thegains from
these concerted plans are collective.They arise because by relending or forgiving some of the debt,
the likelihood of higher future payments increases.
Looked at in isolation, however, each new loan that
is made and each dollar of debt that is forgiven are
done at a loss. So, each creditor would try to freeride on the package by letting other creditors do the
new lending or forgiving.
Debt-restructuring plans therefore face the nowfamiliar free-rider problem, in which debt relief
may be in everyone's collectiveinterest but fails to
take place because no individual creditor finds it in
his or her interest. Concerted lending-with creditors negotiating collectively, with pressure from
creditor central banks on individual banks, with
different forms of coercion from the international
agencies, and with the somewhat ineffectivethreat
by countries to declare moratoria if new money is
not provided - is used to overcome this problem.
6

In the case of market-based debt forgiveness, the
free-rider problem is due to the gain of the non-exiting banks from the forgiveness of exiting banks,
leading to less favorable outcomes for the debtor.
Theconcerted debt forgivenessprograms to date the recent Costa Rican, Mexican, and Venezuelan
agreements - were less of a favorable experience
for the non-exitingbanks since they were asked to
provide concessions themselves instead of being
able to free-rideon other creditors' debt reduction.
In sum, the results from concerted action are likely
to be economically the most efficient,but the freerider problem makes it problematic to mimic them
in practice through market-based schemes.
The market-basedalternative: general
considerations
Given the difficulties of ensuring concerted action
on debt, it is natural that the parties concerned
would consider decentralized, market-based approaches as an alternative. The virtues of a market
approach to economic management in general are
widely appreciated, and it seems natural to suppose that the same general virtues apply to the
management of international debt. Furthermore,
the large discounts at which developing country
debt trades on the secondary market seem to offer
a clear opportunity for mutually beneficial trades.
Beforeturning to the specificsof such schemes, it
is important to clear the air by pointing out that the
easy presumption in favor of market-based debt
reduction does not hold up under careful examination. Voluntarism is not necessarily virtue: the
fact that a debt reduction takes place via a market
transaction does not guarantee that it is beneficial.
And the existence of a discount on the secondary
market does not guarantee that mutually beneficial
market-based debt reduction is possible.
Much economic analysis is concerned with
showing how markets allow decentralized solutions to economic problems that are mutually
beneficialto the participants in the market, and that
are more efficient than centralized outcomes.
Economists therefore tend to have a presumption
that more use of the market mechanism is good. At
first glance, market-based debt reduction seems to
fall into the general category of market-opening,
liberalizing reform - something similar to freeing
up international trade or interest rates.
This is not a good analogy.For one thing, marketbased debt-reduction schemes are not simply
transactions between private parties - they re-

quire use of resources by the debtor government. It
is always necessary to ask whether this is the best
use of those resources. And by definition, a problem debtor may fail to repay its obligations in full.
This possibilitycreates potential conflictsof interest
among the creditors, because paying off one creditor may impair the debtor's ability to repay the rest.
In the worst case,a market-based debt-reduction
scheme could make both the country and its creditors worse off. Consider the following simple
example. Suppose a country owes $4 billion to its
creditors. Allthat it has on hand is $1billionin cash,
which it could use for an investment project that
would yield creditors a present value of $4 billion
in debt repayments (and perhaps another half billion dollars for itself).Now suppose the country is
persuaded instead to spend its billion dollars buying back debt in the secondary market. Clearly,if
such a plan succeeded, it would make creditors
worse off, since the only way that they can get the
$1 billion now is to give up $4 billion in the future.
In addition, the country would be worse off, since
it would have spent all its current resources
without providing itselfwith future investment income.
The foregoing example is exaggerated. The important point, however, is that the example
cautions against any blanket assumption that
market-based equals desirable. Here the voluntary
actions of creditors work to their mutual misery.
Each creditor reasons, "given that other creditors
are redeeming their claims (and therefore that the
investment project has effectivelybeen canceled),
my claims will be worthless if I try to hold onto
them. But if I redeem my debt, I can walk away
with at least some cash." Under a voluntary
scheme, individual creditors do what is best for
them individually. Thus, our creditor would claim
his or her share of the $1 billion, as would all other
creditors, who will have reached similar conclusions about their prospects.
This example shows that the market's ability to
get around the free-rider problem is only part of the
story. Market-based schemes have an additional,
less-well-advertisedproperty: in solving one collective actionproblem, they may createanother one
of their own. Although the above example is extreme, it indicates that letting individual creditors
choose what is best - without any collective
guidance as to which altematives are admissible can lead to unsatisfactory and unnecessarily costly
outcomes. Market-based debt-reduction schemes
differ from the usual market situation because the

actions of individual creditors affectthe well-being
and the decisions of all other creditors: that is,
they have externalities.At the local grocery market,
one shopper's choices typically have no effect on
what other shoppers choose. If they all shop according to their own preferences, it doesn't matter
to their welfare that they don't take others' preferences into account. This is not true for a group of
creditors. Each creditor will pursue his or her own
goals without taking into account the effects on
other creditors, yet these effectswill neverthelessbe
important. This kind of "externality" may lead to
highly inefficientdecentralized outcomes - such
as that described above.
The second fallacythat surrounds voluntary debt
reduction is the view that the mere existence of a
discount on the secondary market is enough for
buybacks to be desirable for debtors. This view
holds that since countries will need to repay fully
their debts if they return to prosperity, they are
better off retiring debt while it is cheap. Such reasoning is badly flawed, however. It doesn't take
into account the very real possibility that debtors
won't return soon - or at all - to prosperity.
While a now prosperous country may be pleased
that it took advantage of earlier discounts, a
country that has foundered to the point where its
debts must be forgiven would view any prior debtreduction expenditure as wasted. Thus, the mere
presence of a discount cannot reveal whether debt
is a good buy for the country.
We should note at this point that much of our
discussion is based on the assumption that secondary-market prices more or less reflect the present
value of expected future debt service. Some supporters of market-based schemes argue that the
potential gains from these schemes arise precisely
because secondary prices do not reflect expected
payments. They hold that such complicating factors as bank regulation and taxation, as well as
competitive forcesin the banking industry, explain
most movements of secondary-market prices. Williamson (1988), for example, argues that most
creditors view secondary-market prices as low, but
that pressure from regulators and boards of directors prevents managers from buying. In such a
case, prices reflectthe expectations of only the most
pessimistic banks, and therefore are likely to be
considerably below what a more balanced estimate
of expected cash flows would yield.
This argument must strain to explain the precipitous fall in prices in 1986-88.Did the pessimistic
outlook become even more bleak relative to the
7

optimistic? Or did the ability for optimists to buy
debt fall even as the market was becoming deeper
and banks were becoming better capitalized? Institutional features are no doubt important for
assessing secondary-market prices (we return to
them in section 10),but they are unlikely to account
for the entire decline in prices or for the differences
in prices across countries.
Naturally, it is easy to build an equally convincing case for the opposite view that market prices
are too high. After all, if prices are low relative to
expected cash flows, investors other than banks
could expect to earn excessrisk-adjusted returns by
purchasing some debt on the secondary market
themselves. Outside investors are clearly not rushing to do that, so it is unlikely that prices are very
far below expected payments. Even if the market is
thin and only partially informed, it is as easy to
argue that prices are too low as it is to argue that
they are too high.
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Thus, we assume that the low level of prices
reflectsa realisticappreciation on the part of banks
that the debts may not be paid in full. If we are to
try to gauge the amount of debt the market expects
problem debtors to service,we will take the market
price as the best single indicator of the average
value of the debt. That is, the secondary-market
price measures the average benefit of a dollar of
debt to creditors.
In sum, the market-based approach gives each
individual an ability to choose freely. But as with
any decentralized approach, this does not necessarily lead to better outcomes. Concerted solutions
are likely to be best for all parties, but require more
coordination among individual banks. Often they
cannot be implemented because of difficulties in
disciplining free-riders. As we will see below, the
trick to using voluntary schemes is to design them
cleverly enough so that their outcome mimics that
of the optimal concerted plan.

approach
Themechanicsof the market-based

Market-based schemes all involve debt repurchases at a discount. But the value of such
purchases to both debtors and creditors is very
sensitive to the precise structure of the repurchase.
Although bank debt is retired in all cases,different
obligations are used to replace it. The nature of
these new obligations (whether they are cash, exit
bonds, or equity) and their source (the debtors
themselves, creditor governments, or multinational institutions) will directly influence the
desirability of these schemes.Conceptually, the essential ingredient for understanding all varieties of
m-arket-basedschemes lies in the distinction between the average burden imposed by the debt and
the marginal costto debtors and benefit to creditors
of an additional dollar of debt.8 As we shall see
below, the marginal benefit of debt reduction is
different from the average cost to the country of
debt. Similarly,for creditors, the marginal cost of
debt reduction is not equal to the average benefit
from holding the debt. The failure to distinguish
between average and marginal can lead to misleading conclusions about the merits of any given
scheme.
For examp1- : is tempting at first glance to use
average costs of the debt to the debtor for assessing
the benefits of debt-rcduction plans. The political
and economic instability in debtor countries
generated by years of austerity, the stresses put on
the international financial sys.o.m by the debt probof worsening
lem, and the possibility
debtor-creditor relations are all valid support for

the belief that the debts could inflict great damage
(have high average costs) even if little is actually
paid. As with a prohibitive sales tax that discourages all purchases, expected payments may
substantially understate overall costs. Thus, if the
cost of the debt is quite high, yet its market value
low, it seems obvious that removing the entire debt
burden from the country by buying up debt is a
good deal, and debt repurchases are a bargain.
This argument is correct - if substantial portions
of debt canbe wiped out at prices somewhat below
those initially prevailing on the secondary market.
Ironically,this could be accomplished under a concerted plan under which creditors receivethe value
of their claims and debtors get the advantage of a
partial write-down. The market-based approach
generally will not, however, allow such outcomes:
it usually is not possible to buy large amounts of the
debt on the open market at anywhere near the
initial price. Typically,as more debt is purchased,
the price of the remaining debt rises.
To see why,notice that if the entire debt is repurchased, individual creditors will give up their
claims only if they receive a price of par. Anything
less and each would reason that, as the last creditor
remaining, he or she could be paid in full. So, why
tender now at a lower price? This reasoning will
lead creditors to prefer to hang onto their debt:
none will be retired unless the repurchase price
rises all the way to par. The pattern holds regardless
of how low the price may have been before the
buyback was announced. Such a repurchase
9

scheme could clearlybe very expensive.The problem is the same mechanism that makes
market-based schemes voluntary: the buyback
price must leave individual creditors indifferent
between trading in or hanging onto their debts. In
other words, market-based transactions take place
at the post-buyback price, not the pre-buyback
price, of the debt and involve a wealth increase for
the creditors that exit as well as for those that hang
onto their claims. Because the post-buybackprice is
the average expected repayment on the debt remaining, we cannot evaluate such schemes by
comparing the average expected repayments on
the debt before the buyback to the average benefit
of debt reduction.
To account properly for the costs of debt reduction to creditors and benefitsto debtors, we need to
know marginal,not average, costs and benefits.
These marginal costs and benefits, which are generally differentfrom the secondary-marketprice,take
into account the effecton the price of the remaining
debt of any forgiveness. Thus, if debt is forgiven,
but the price of the remaining debt rises, the marginal benefit to the country will be less than the
original market price.
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From both the debtor's and the creditor's perspectives, the gains from market-based schemes
will depend on factors that separate marginal from
average. Three such factors are the source of the
resources used to repurchase debt, the ability of
debtors and creditors to reach agreement when the
debt cannot be repaid in full, and the tax effectthat
debt has on the country. In the sections that follow,
we will explore several detailed examples of
market-based schemes, making alternative assumptions about the source of buyback resources
and the ability of debtors and creditors to reach
agreement in cases of partial default.
This is about as far as we can go on intuitive
grounds alone. We now need to introduce a simple
analytical framework to clarify how the source of
buyback resources and the efficiency of debtorcreditor negotiations will influence the marginal
value of debt reduction to the country. Although
we will work with extreme examples, these examples form the building blocks of most
debt-reduction schemes. Indeed, we will see how
several plans already implemented are combinations of the basic cases we discuss.

An analyticalapproachto thecostsand benefits
of debtreduction

The task now is to develop a simple, unified
framework to analyze all the examples that follow.
Of course, analytical simplifications are used to
keep us focused on the conceptual distinctions of
different schemes. More detailed (and more accurate) models can always be built, but their
essential features will be no different from the
simple framework below. Indeed, one reason for
the confusion surrounding market-based schemes
is that it is easy to lose track of the conceptual
underpinnings when confronted with the financial
acrobatics built into actual debt repurchases. Our
simple framework cuts through such complexities
and explains clearly the outcomes of the repurchases, in both the abstract and real worlds.
It helps to think in terms of an explicit numerical
example, to which we will return repeatedlybelow.
Imagine a country that owes $100billion, and suppose that the present value of the country's future
payments is uncertain. With a probability of IA, the
optimists willbe vindicated, in that the country will
be able to make payments whose present value
covers the full value of its debt. Call this the "good
state." With a probability of 2, however, the
country will not be able to pay all that it owes. In
these "bad states," of which there may be many,
debtors and creditors bargain over the amount that
the country will pay. In some bad states, debtors
simply agree to pay a certain amount. In others,
agreements are not so easily reached, and there

maybe penalties imposed on the debtor inaddition
to its cash repayments. In our numerical example,
we assume that creditors expect to receivean average cash flow of $25 billion once they know the
country did not reach the good state.
Once we know the repayments in and the probabilities of good and bad states, we can easily
determine the secondary-marketprice of debt. The
expected payment from the country is just
'A x 100 + 2Ax 25 = $50. Absent any market-based
scheme, the debt will sell at 50percent of par.
Total costs of the debt
From this computation, creditors expect the debt to
generate $50 billion in direct cash repayments. But
their net receipts may be lower, since they may face
"collection" costs that arise from the expense of
actually imposing penalties. Similarly, while the
debtor's expected direct cash repayment is $50 billion, there may be additional indirect costs
imposed on the debtor's economy by the debt. In
this section, we develop more precisely how these
additional costs to the country and its creditors
may arise. The point is to analyze the total costs of
the debt to the debtor and the total benefits to
creditors.
The best way to approach the problem is to imagine asking the country and its creditors how
much value each would place on a complete ellmiI1

nation of the debt. In a sense we could think of this
experiment as representing the simplest kind of
market-based transaction, in which the debt is forgiven rather than repurchased. The cost of
forgivenessto creditors and its benefits to the debtor represent each party's view of the total debt
burden. After we understand this case better, we
can turn to examples of more realisticand complex
market-based transactions.
We separate the total debt burden into three components. The first is just the direct cost of the actual
cash payments themselves. In our numerical example, both the market and the country expect this
to be $50 billion. In a very simple world, in which
contracts are costlessly enforced and in which the
debt has no effect on economic activity,payments
on the debt are pure transfers. In such a case, the
direct cost of the actual cash payments is the only
cost. But the real world is unlikely to be so simple.
Wetherefore distinguish two types of indirect costs,
the first from imperfect contract enforcement, and
the second from the effect of past debt accumulation on current economic activity.
The first indirect cost of the debt involves what
we will call extraction inefficiencies: the possibility that in bad states, negotiations break down
and costly penalties are imposed.9 In corporate
bankruptcy cases, the legal system provides for a
(relatively)smooth and efficientdistribution of the
value of the firm among its creditors. Although
many observers argue that extractioninefficiencies
are important for corporations, such inefficiencies
are likely to be far more important for sovereign
debts. After all,in the sovereigncase creditors must
extract resources themselves. There is no third
party to prevent the imposition of costly penalties
and delays, such as the disruption of trade or the
failure to reach an agreement. As with labor-management disputes, negotiations may break down,
imposing deadweight costs on both parties.
Indeed, they do so more frequently when the two
sides are further apart.
The simplestway to capture extractioninefficiencies is to suppose that negotiations break down in
some of the partial-repayment states. In those
states, the debtor may pay something toward its
obligations, but creditors do not find the payment
sufficient - perhaps because they are trying to
develop a reputation for playing "tough" or because they think that the debtor's claim that it can
pay no more is untrue and that it would actually
pay more if pressed. Penalties, costly to the debtor,
are then imposed. We might also think that these
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penalties are more likely to be imposed when a
great deal of the debt goes unpaid. Creditor banks
might, for example, refuse to provide trade credits
to the country, warn their corporate customers not
to do business with the country, or even try to
confiscate some of the country's assets. All that
matters is that these penalties harm the debtor
more than they help the creditor.
In our example, suppose that creditors have at
their disposal penalties that inflict on the country
an average cost of $25 billion in the bad states. (If
this number sounds large,recall that creditors must
have some threat which induces the debtor to pay
an average of $25billion in default states.)If the cost
of penalties to the debtor were substantially lower,
the debtor would prefer to pay nothing and endure
the penalties in partial-repayment states. Indeed, in
the good state the country would agree to repay the
$100 billion debt only if the ultimate costs of not
paying were at least as high. Thus, we should view
$25billion as a lower bound on the debtor's assessment of the costs of conflict with creditors.
When are these penalties likely to be imposed?
We might think that if the debtor initiallyowed, say,
only $40billion, creditors might think it less worthwhile to impose penalties. After all, if the debtor
pays $25 billion, they are entitled only to another
$15 billion. In such a case, the probability that
penalties are actually imposed might be quite low,
say 10 percent. But as the face value of the debt
grows, so too does the amount that goes unpaid in
bad states. Once the country owes $100 billion,
creditors are still entitled to another $75 billion in
bad states. They may reason that by imposing
penalties more frequently, they more often get the
country to knuckle under, and as a result may receive larger bad-state payments. Or they may
reason that other countries with large debt burdens
may be looking on, so that it is worth making an
"example" of the country that tries to get away
with paying a small fraction of what is owed. Then
the probability that penalties are imposed in the
bad states is perhaps 30 percent. That would make
the indirect costs of extraction inefficienciesworth
0.3x 25 = $75 billion to the debtor in bad states.10
So far, then, the debt costs the country $50 billion in
direct payments and another $7.5 billion x 24 = $5
billionin penalty costs,for a total of $55 billion.
This is, of course, only the debtor half of the
extraction-inefficiency ledger. It is presumably
costly for creditors to impose these penalties. Loss
of trade-credit profits, upfront legal expenses, the
difficulties of reaching a consensus within the cred-

itor syndicate, and the opportunity cost of time
spent negotiating, may easily amount to 10 percent
of the debt. Suppose that the total cost is, say, $25
billion. Then the expected value of the debt to creditors is the direct payment of $50 billion, less the
costs of the expected extraction inefficiencies,
(Z) 0.3 x 25 = $5 billion, ora subtotal of $45billion.
Thus, the presence of extraction inefficienciesthat
fall on creditors lowers the market price of the debt,
in this case from 50 to 45 cents.
The second indirect cost of the debt is the presence of what many observers have called
disincentive effects.These observers have argued
that large external debts act to discourage a
country's incentives both to invest and to undertake costly adjustment programs.11Their reasoning
is that the more debt a country has, the more likely
will increases in its ability to pay be absorbed entirely by increased debt service.In this view, it is as
though an increase in the level of debt acts to raise
the effective marginal tax rate on future income.
The analogy to increasing marginal tax rates
makes it easy to see why disincentive effectsresult
In an additional direct cost of the debt. Suppose that
the debt were actually reduced to zero, and we
were to ask how much additional economic activity was stimulated as a result. Suppose that, with
no debt at all, the probability of reaching the good
state is higher than ½, say 2A The country could
more easily pay the expected value of the debt, $50
billion. In fact, if the high level of debt had this
effect on the country's overall performance, the
expected
direct
payments
would
be
24x 100 + ½ x $25 = $75 billion, an increase of $25
billon. Of course, creditors could not benefit from
the increase in economic activity related to a
complete write-offof the debt. As a result, creditors'
average valuation of the debt is not affected by the
presence of disincentive effects. But as we shall see
below, partial write-downs may allow creditors to
benefit from disincentive effects.
What are the costs of disincentive effects to the
debtor? Suppose for a moment in the good state
that the debtor on average produced $175billion,
so that after paying off the debt it kept $75 billion
for itself. In the bad states, suppose for simplicity
that the country pays all that it has, leaving nothing
left for itself. With the disincentive effectspresent,
the country then expects to keep $75 billion with a
probability of ½, for an expected revenue of $25
billion. If no disincentive effects existed, the
country would reach the good state with a probability of M and would therefore expect to keep

$75 x 24= $50 billion. The debt overhang implies
that the disincentive effectsreduce expected future
output by $50 - $25 = $25billion.
The cost of the debt overhang to the countly
must, however, be less than this amount. The
process of adjustment and investment required to
improve its chancesof reaching the good state must
cost the country something, otherwise it would
have gone ahead with the improvements in the first
place. Perhaps these adjustment costs amount to
half the increasein income, so that the debtor's net
cost of the disincentive effects is $12.5billion. Notice also that if the size of the debt obligation were
even higher, say $200 billion, the probability of
reaching the good state would be even lower than
1A. As a result, the indirect costsdue to disincentive
effects tend to increase the overall debt burden.
To summarize so far, we have identified three
costs to the country of its debt: actual repayments,
inefficienciesin the extraction process borne by the
debtor, and the disincentive effects generated by
the debt's implicit tax on future income. he first is
what we might call the direct cost of the debt: the
market price times the amount of debt outstanding.
In the numerical example, this was $50billion. The
next two costs are indirect effects attributable to
inefficienciesthat a large debt generates. Both tend
to raise the cost of the debt to the country above its
expected payments reflected in the market's valuation. It is these effects that lead to the widely and
unreflectivelyheld perception that the debt may be
purchased cheaply on the secondary market.
As we argued earlier,the mere presence of inefficiencies created by the debt burden does not allow
one to conclude that market-based plans will be
beneficial to either the debtor or its creditors. To
determine whether the market price represents a
bargain, we need to know the country's marginal
benefit from a dollar's worth of debt reduction.
And to understand how (or whether) creditors will
be affected by debt reduction, we need to know
their marginal cost of debt forgiveness. We thereforeturn to examine the marginal costs and benefits
of debt reduction.
Marginal costs and benefits of debt reduction
The marginal gain from a dollar of debt reduction
can be defined as the amount the country benefits
if creditors unilaterally decide to retire one dollar of
debt. Similarly,the marginal cost to creditors is the
amount they need to be compensated in return for
this forgiveness. Recall that there is no reason that
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either of these marginal valuations need be equal to
the market price. As with the total debt, the marginal benefits to debtors and marginal costs to
creditors will have three components.
Clearly,the country benefits from debt reduction
because expected cash payments to creditors fall.
As before, we call this amount the direct benefit of
a marginal dollar of debt reduction. Whenever the
country is in the good state, removing a dollar of
debt would save the country one dollar. Since full
repayment occurs with a probability of 'A, the
country's expected saving from a marginal debt
reduction must be 33 cents.
The first thing to notice is that this direct benefit
is clearly less than the market price of 50 cents,
which, as we saw above, is the average price of the
debt. It is always the average price that the debtor
would need to pay to retire a dollar of debt on the
secondary market, yet the value of that debt reduction to the country is the lower marginal cost of 33
cents.
Second, notice that the direct cost to creditors of
a dollar of debt reduction is the same amount -33
cents - not the market price of 50 cents. This
means that the marginal value of debt to creditors
is 17 = 50 - 33 cents less than the average value
represented by the market price. To see why,notice
what happens to the market price if some debt is
forgiven. Suppose creditors freely give up $10 billion of their $100billion in claims. How much does
this cost them? Anaive guess would use the market
price of 50 cents to calculate a cost of
0.5x $10 = $5 billion. But such a calculation would
be correct only if the market price remains unchanged at 50 cents. In fact, the price will rise with
the forgiveness: the remaining $90 billion in
claims pay off $90 billion in good states but the
same $25 billion in bad states. Thus the price rises
from 50 cents to ($90xlA+$25x
)/$90=52
cents.
This price rise may seem insignificantunless one
recalls that on $90 billion of debt, 2 cents per dollar
amounts to an increase of $1.8billionin value. This
reduces substantially the cost of forgiveness
from the initial estimate of $5 billion down to $3.2
billion - almost exactly the amount the debtor
saves in debt service ($10 x 1A = $3.3 billion) from
2 The increase in price in
the $10 billion write-off.1
the remaining debt caused by debt reduction
means that the marginal cost of debt forgivenessis
below the average price of debt.
Once again, if the debt's existencedoes not create
any distortions or inefficiencies,these direct costs
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are all that the country and its creditors face. The
assumption that debtors pay the same $25 billionin
default states regardless of the amount owed implicitly rules out our indirect costs of debt. Yet this
assumption probably is not very realistic.
Of the marginal effects on indirect costs, the first
is the marginal effect on extraction inefficienciesof
a dollar in debt reduction. If the probability of a
breakdown in negotiations increases with the
amount of the debt that goes unpaid in bad states,
debt reduction can be expected to lower the debt
burden for the country in bad states. This, however, is not simply a result of the inefficiencyof the
extraction process. This source of debtor gain is
present as long as some of the benefits of eliminating the inefficienciesaccrue to the debtor.
Similarly,as long as some of the extraction inefficiencies are costly to creditors, lowering the debt
will tend to reduce the cost of inflicting punishments (since the punishments are either less severe
or imposed less frequently). Creditors, then, will
also gain from eliminating this inefficiency.
The creditors' (but not the debtor's) gain from the
reduction in extraction inefficiencieswill manifest
itself as an increase in the price of the remaining
debt. To see this, suppose that with $100billion of
debt outstanding, creditors on average waste $2
billion on collecting the debts in partial-repayment
states. The market value is then initially $50 - $2 =
$48billion, so the price is initially48 cents. Suppose
next that the write-down to $90 billion reduces
these collection costs to zero. The price then increases by 4 cents from 48 cents to
($90x 'A + $25 x 24) /90 = 52 cents. Of this price
increase,2 cents are due to the direct improvement
in the quality of loans, as there are fewer of them.
The other 2 cents come from the elimination of
creditors' costs of extraction. Note that the debt
reduction
has
now
cost
creditors
$48 - (0.52x $90) = $48 - $46.7= $1.3
billion,
about one-fourth of the initial, naive estimate of $5
billion.
The third, and perhaps most misunderstood,
gains from debt reduction are the disincentive effects associated with a large debt overhang. We
have already seen that overhang may be an important inefficiency which tends to raise the overall
cost of the debt above the market value. Here we
need to ask, how does the overhang affect the
country's and its creditors' marginal costs of debt
reduction?
For the debtor, the short and perhaps surprising
answer is not at all. True, small amounts of debt

reduction increase a debtor's incentives to invest
and therefore tend to encourage investment and
growth. But this added benefit to the country is just
offset by the costs of undertaking the additional
growth and investment expenditures, assumning
that the country is at the optimal investment-versus-consumption tradeoff. This offset occurs
because the debtor's initial growth path already
strikes a balance between additional sacrifices in
current living standards and additional future revenues. As one would expect, debt reduction
increases the future revenues that the debtor expects to keep (thus the direct benefit of 33 cents
from above). But any gains to the debtor from increased growth and investment will be negated by
the extra sacrifices needed to finance that growth.
As long as the country is choosing its preferred
level of adjustment, it must be indifferent between
spending another dollar on adjustment and doing
nothing. Thus, the marginal cost of adjustment exactly offsets the gain. The implication is that, even
ifdebt reduction spurs a strong positive response in
economicactivity,the resources forgone to finance
this activity offset the subsequent increase in future
income accruing to the debtor.
This argument indicates that a debt overhang
cannot itself affect the debtor's return from small
amounts of debt reduction. Instead, it is creditors
who, for a given buyback scheme, gain from the
reduction in the overhang effect: the greater the
overhang, the greater the investment response to a
debt reduction, and therefore the higher the price
creditors receive for surrendering some of their
debts. Of course, which market-based scheme is
ultimately chosen may in part be up to the debtor
(see sections4-8).13
Notice that the disincentive effects contribute to
the rise in the secondary-market price as debt is
reduced. To return again to our example, suppose
that a write-down of $10 billion increases the probability of repayment by 'A2,from 1Ato 5A2.Then the
price of the debt after the forgivenessrises from 50
cents to ($90 x 5A2+ $25 x 7A2)J $90 =58 cents.
This price rise is so large that the market value of
the remaining debt is now 0.58 x $90 = $52 billion,
$2 billiongreaterthan beforethe debtwasforgiven.In
this example, the incentive effectsare so strong that
debt reduction actually raises expected debt service: the country is on the back side of its debt
Laffer curve.
To sum up, debtors receive two types of benefits
from debt reduction. The first is the direct reduction
in payments in good states. The second is the re-

duction in wasteful sanctions imposed on the
country in partial-repayment states. Recall that the
debtor receives no net gain from increased growth
since it alone must finance that growth. For small
amounts of debt reduction, the gain of higher
growth to the debtor and the cost of that growth
will cancel out, leaving the creditors but not the
debtor better off.
Notice that the total costto creditors of writing off
one dollar of debt is less than the market price for
three reasons. First,as we argued above, the quality
of the remaining claims improves when some are
written off. Second, creditors may need to spend
less money in the "collections" process, which may
involve sanctions that are costly to impose. Third,
creditors benefit from increased growth and stability in the debtor as a result of even higher prices of
the remaining debt. Indeed, these latter two effects
- individually or in combination - may be so
strong that the value of the debt to creditors actually rises with the debt reduction. In section 9, we
examine empirically whether there is any evidence
that countries are indeed on the back side of their
debt Laffer curves.
Appropriability of debt-reduction resources
Before we move on to consider the social -- as
opposed to the private - gains from debt reduction, we pause to mention a simplification that we
will want to relax in later sections. That is the assumption that the default-state repayment (in our
example, this was the $25 billion paid with a probability of 2A) is not itself affectedby debt reduction.
This assumption is probably sensible for the puredebt-reliefcase we have been discussing. But most
market-based schemes will involve a swap of existing debt for another asset or cash. And in a number
of cases the creation of this new asset may adversely affectthe debtor's ability to pay in bad states. For
example, a simple debtor-fina.aced repurchase
could reduce the debtor's bad-state repayments. If
the debtor funds a buyback itself, in part through
the sale of assets thlat would have contributed to
repayments in good as well as bad states, the
buyback reduces the countrys ability to pay. In
such a case we might say that creditors will not be
able to appropriate all the funds used for the
buyback. The less a buyback is subject to bank
appropriability,the less debtors must pay in default
states. Thtus,unless appropriability is complete, we
would expect that bad-state repayments tend to fall
as the debt is reduced. As we will see in more detail
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later, appropriability can create a fourth type of
marginal benefit of debt reduction.
Social gains from debt reduction
If there are no inefficiencies associated with
economic performance and current debt levels,
debt forgivenessis simply a transfer from creditors
to debtors. The sum of the direct marginal gains to
the debtor (33 cents) and its creditors ( - 33 cents)
will be zero. The presence of inefficiencies,however, suggests that marginal reductions in debt are
a positive-sum game. As our discussion above indicated, various inefficienciesimply that creditors
lose less than 33 cents when debt is forgiven, yet
debtors may benefit by more than 33 cents. To the
extent that extraction inefficiencies and investment-disincentive effectsare important, the sum of
the gains to debt reduction will be positive.
We have now completed our overview of how
debtors and creditors should value debt. Despite its
simplicity, this barebones setup will allow us to
distinguish different types of market-based
schemes and to evaluate their effectson debtor and
creditor welfare as well as on prices.
We will consider generally two types of repurchases: cash repurchases and debt swaps. For cash
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repurchases, we need to know where the money
comes from. One possibilityis that cash is donated
explicitly for a buyback by external sources.
Another is that a new (senior) lender finances the
buyback. Alternatively,the debtor may finance the
cash buyback itself.
For the second type of repurchase - debt swaps
- we need to know the attributes of the new security that is exchanged for bank debt. Here we will
consider three kinds of new instruments. The first
is a "senior" debt claim, one that receives payment
ahead of the remaining sovereign loans. We will
also show here that a reduction of commercialbank
claims through buybacks financed by senior loans
(mentioned before) is identical to such a "senior'
debt swap. The second is an "enhanced" debt instrument which includes a collateralization or
third-party backing of all or part of the payment
stream. The third kind of swap we consider is debtfor-equity. All together, there are five different
exchanges, differentiated both by the source of the
repurchase resources and by the nature of the new
obligation. We will also consider concerted debtrestructuring deals where debt-reduction schemes
are combined with new-money contributions.

4
Cashrepurchases
usingexternallydonatedfunds

Our firstexample, cash repurchases using externally donated funds, is perhaps the simplest. We
assume that some bank debt will be purchased on
the secondary market for cash, and that the cash,
designated for the buyback, comes from an external party at no cost to the country.14 We are
concerned with the benefits to both the debtor and
creditors of the buyback, and with the price at
which the buyback takes place. To clarify the
mechanics of the buyback, we apply the foregoing
analytical framework and then turn to several
numerical examples.
The effects of a small buyback on debtor and
creditor welfare can be seen directly from the above
discussion. For debtors, note that their gains under
a cash repurchase using externally donated funds
will be exactlyequivalent to those under pure debt
forgiveness. A grant of 50 cents from the external
party allows the country to buy back a dollar of
debt. From the debtor's position, this is equivalent
to creditors spontaneously writing down the debt
by a dollar. Thus, as above, debtors receive the
direct gain of the debt reduction (33cents) plus any
attenuation in extractioninefficienciesborne by the
debtor.
Creditors, on the other hand, receivethe market
price of 50 cents and in return effectively tear up a

dollar of debt. We already know how costly forgiveness is to creditors. The direct effectis a cost of
33 cents, while the indirect effects - which contribute to a higher price of the debt after some is
forgiven - are gains. If these indirect effectsadd up

to a benefit of, say, 18 cents per dollar forgiven, the
total cost of debt reduction is 33 - 18 = 15cents, and
the net gain to creditors of the one-dollar buyback
is 50 - 15 = 35 cents.
Consider next how a buyback using externally
donated funds divides up the money donated by
the external institution. Let us focus first on the
direct effectsonly,assuming for the time being that
there are no inefficienciesassociated with high debt
levels. For each dollar spent on the buyback, 67
cents - the probability of full repayment divided
by the market price,'i / 50 cents - can be thought
of as direct aid to the debtor. Since a one-dollar
buyback retires two dollars of debt, it is as if the
external party has agreed to give the country two
dollars whenever the country repays in full. The
remaining portion of the dollar spent on the buyback, or 33 cents, goes directly to creditors. They
gain because the amount paid in partial-repayment
states is divided up among fewer claims. This example is likely to be conservative about the share
received by creditors. In many cases creditorswill
receivea largershareof thedirectbenefitsthan debtors.
To demonstrate, it is possible to use a little algebra to rewrite the country's share of the buyback
money as

(1

-___RX

(D
(+
where iris the probability of full repayment, R is the
average amount paid in bad states, and D is the
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total amount owed. The share the debtor gets
depends positively on the probability of full repayment and negatively on the average amount paid
in default states. If, for example, the country pays
nothing in default states, it receives 100 percent of
the buyback resources. Of course, the same is true
if the probability of full repayment is equal to one,
but in that case the secondary-market discount is
zero.
The top panel of table 1 shows the share of the
buyback monies that goes directly to the debtor,
using alternative assumptions about the probability of full repayment (t) and the amount paid in
default states (tb). The bottom panel shows each
scenario's implicit market prices. Note that with a
large secondary-marketdiscount of 50 percent, the
gains to the debtor are very sensitive to it and 1t.
If we believe that the probability of full repayment
is rather low - for example, around 0.2- a price
of 50 cents implies that the expected payment in
default states is about 35 cents on the dollar. Under
such a scenario, the country will receive only 40
percent of the buyback resources; the remaining 60
percent will go directly to creditors. For many
countries,both market prices and the probability of
full payment are much lower. In those cases, an
Table 1 Fraction of extemally funded buyback
monies received directly by debtors
Average payment in default states as a
fraction of total debtor obligations

Probability
repayment
repayment

0.00
0.05
0.10
0.20
0.30
0.40
0.50

0.67

0.10

0.20

0.33

050

0.34
0.53
0.71
0.81
0.87
0.91

0.21
0.36
0.56
0.68
0.77
0.83

0.14
025
0.43
0.56
0.67
0.75

0.10

0.07

0.18
0.33
0.46
0.57
0.67

0.14
0.27
0.39
0.50
0.60

_________0__20_0_33_______0_67
0.00 0.00 0.00 0.00 0.00

Impliedmarketprice
0.00
0.05
0.10
0.20
0.30
0.40
0.50

0.10
0.15
0.19
0.28
037
0.46
0.55

0.20
0.24
0.28
0.36
0.44
0.52
0.60

0.33
0.36
0.40
0.46
0.53
0.60
0.67

050
0.67
*5 0 0.40.90.6 0.
0.53
0.69
0.55
0.70
0.60
0.74
0.65
0.77
0.70
0.80
0.75
0.84

Source:Authors' calculationsbased on the equation on p.17 .
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even smaller fraction of direct buyback monies
would go to debtors.
So far, we have left extraction inefficienciesand
disincentiveeffectsout of the discussion. As before,
these indirect gains raise the benefits of a one-dollar
buyback to both the debtor and its creditors. The
presence of these indirect effects makes it more
difficult to do a computation like the one above,
where we were able to determine unambiguously
the fraction of buyback monies going to each party.
To see why such computations become ambiguous in the presence of indirect effects, suppose we
observe a $10 billion debt repurchase financed by
funds donated by the third party and that this
buyback drives the price up from 50 to 55 cents. To
allow the country to buy back the $10 billion in
claims, then, the third party would need to donate
0.55x $10 = $5.5 billion. The remaining expected
payments are the price times the remaining face
value of debt, 0.55 x $90 = $49.5billion.
How should we measure the gains of the debtor
and its creditors? First, note that creditors' gains
can easily be computed as the difference between
the initial market value of $50 billion and the sum
of the remaining market value plus the cash, $55 +
$49.5= $55 billion. Creditors therefore gain $5 billion from the deal. This measure is dependable
regardless of the presence or importance of the
indirect gains from debt reduction. Creditors' gains
can always be measured by the differencebetween
the cash expenditure and the change in expected
payments.
There is, however, no easy way to observe
directly the debtor's gains from the transaction. In
the simple case with no inefficiencies-a zero-sum
game - debtors get whatever is left over from the
computation above. Thus, since the third party put
in $55 billion and creditors took $5 billion, the
debtor was left with very little - just $0.5 billion.
This is just equal to the change in the expected
value of payments, $50 - $49.5 = $0.5 billion.
Clearly,in this case buybacks will do little for the
country. Indeed, if the country used its own (nonappropriable) funds for the buyback, it would
practically be giving the resources away, for a net
loss of $0.5 -$5 = -$4.5 billion. These computations, however, fail to be correct once there are
inefficienciespresent. The greater are the indirect
effects,the more the change in expected payments
understates debtor's benefits.
To see this, suppose that of the 5-cent increase in
price, 2 cents came fiom an improvement in

country incentives, and another 2 cents from the
drop in expected debt collection costs incurred by
banks. Then the price increase due to the direct
effect alone was 5 - 2 - 2 = 1 cent. These indirect
sources of price increase are legitimate gains to
creditors, but they are not costs to debtors. As we
saw before, improvements in incentives neither
help nor harm the debtor, and improved negotiating relations lower the costs of extracting resources
without increasing the amount taken. Thus the
only leakage from the initial$55 billionis the direct
increase in the price times the debt outstanding,
0.01 x $90 = $0.9 billion. Thus, with inefficiencies
present, our revised estimate of the country's gain
from the buyback is $55 - $0.9= $4.6billion.
Even this computation understates the gain of
the country, since it leaves out the reduced chances
of costly penalties being imposed. (Recallthat the
deadweight costs to the debtor of any penalties
imposed never enter the market price.) If these
effects to the debtor are worth another 2 cents on
the remaining debt, then the total debtor gain is
$4.6 + $1.8 = $6.4 billion, more than the amount
spent by the third party, $5.5 billion. In sum, the
measured change in expected payments can substantially understate the debtor's gain from the
buyback, and it should be interpreted as a lower
bound on those gains in case of a buyback from
externally donated funds.
A large buyback using externally donated
funds
The foregoing analysis helps explain smaller
buybacks, but may not convey the same message
for a similar,but much larger, transaction. A second
numerical example demonstrates how costly large
buybacks using externally donated resources can
actually be. Suppose again that the country owes
$100 billion and, as earlier, has expected debt-service payments of 1½x $100 + 24 x $25 = $50 billion.
Thus the initial secondary-market price of the debt
is again 50 cents.
Suppose next that a third party is willing to
spend enough to reduce the debt sufficientlyso that
the country can always pay in full. That means
retiring $75 billion in debt. Although a buyback of
three-quarters of the debt is much too large to imagine in practice, the example highlights how
expensive buybacks are in comparison with other
types of debt reduction. Assuming for the time
being that there are no inefficiencies associated
with the debt, we ask in sequence the following

questions: What is the effect on the market price?
What is the cost of the buyback to the third party?
What is the effect on the welfare of the debtor and
its creditors, respectively?
First, it is easy to understand what must happen
to the market price.The buyback is so large that the
remaining debt is certain to be fully repaid. If creditors are to relinquish their claims voluntarily, the
market price must make them indifferent between
holding onto their debts and retiring them through
the buyback. The only price at which this will be
true is one. The buyback must therefore take place
at the higher secondary-marketprice of 100percent
of par.
Second is the amount to be donated. We know
that the buyback takes place at a price of one, and
that the third party's goal was to retire $75billion in
debt. Obviously the buyback must then cost the
third party $75 billion.
Third is the benefit to the creditors. Note that
their claims were originally worth $0.5 x 100 = $50
billion. They receive the buyback cash of $75 billion, and they retain $25 billion in claimsfor a total
market value of $100billion. Thus, of the $75 billion
donated by the third party, the creditors received
two-thirds of the total, $50 billion.
Finally, debtor benefits. The shortcut route for
computing them is to measure the change in expected payments. Whereas the country was
expected to pay $100x 0.5 = $50 billion before the
buyback, the expected payments drop to $25billion
afterwards - an expected savings of $25 billion.
Recallfrom the discussion above, however, that the
change in expected payments induced by the buyback will generally not be an appropriate measure
of the debtor's benefit if there are indirect gains
from the buyback. The generally correct way to
compute these benefits is to note that with a probabilityof 1½the debtor is in the good state, where it
saves $100- $25 = $75 billion in debt service, an
expected gain of I x $75 = $25 billion.
This simple example demonstrates two fairly
general points about buybacks using externally
donated funds. The first is that their voluntary nature makes them an expensive way of achieving
debt reduction. The debt is retired at the post-buyback price, high because there are few
post-repurchase claims among which to divide
debt-servicepayments.
The second point is one that we have seen before:
most of the gains from such buybacks are likely to
go to creditors. Unless the distribution of payments
is close to the extreme case in which creditors either
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get repaid fully or get nothing at all, the debtor's
direct gains from the buyback will be small.
Notice, using the same numerical example, that
debtors received 67 percent of each dollar spent by
the donor for a small buyback, but only 33 percent
of the money spent on the large buyback. The implication is that bigger buybacks become
progressively more expensive: the larger they are,
the greater the share of the buyback funds gamered
by creditors. From a policy perspective, this point
is important because it suggests that small buybacks can be relatively beneficial to debtors even if
large buybacks are a giveaway to creditors. The
implication is that the larger the buyback, the more
"below market" the buyback price will need to be
if debtors are to retain a large share of the direct
benefits, or the larger the indirect effectswill need
to be.
Of course, debtors may still enjoy additional
large indirect gains from the debt reduction. The
bad state in our example might also be associated
with the imposition of trade sanctions on the
country. If those sanctions cost the country an extra
$10 billion, for example, then the debt reduction
would save the country an additional expected
24 x $10 = $6.7 billion.
The Bolivian buyback
In 1986Bolivia began a series of negotiations with
both donors and creditors, leading to an externally
financed buyback in March 1988.Bolivia owed its
commercialbanks $670million, debt valued by the
market at $46.9million on the eve of the buyback
negotiations in September 1986.Y'In addition,
Bolivia had accumulated some $300 million in interest arrears, some extinguished proportionally to
the debt bought back.
In the buyback, $335million of debt was retired,
and banks waived their claims on the associated
accumulated arrears at a price of 11cents. In return,
creditors received $36.9 million (most in cash).
After the transaction, in March 1988,the remaining
$335million was valued at $38.5million. Thus, the
expenditure of $36.9million by external authorities
reduced Bolivia's expected payments by $46.9-
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$38.5= $8A million. Creditors' net gain was $36.9
- $8A = $28.5 million. Clearly, creditors received
most, but certainly not all, of the direct benefits
from the buyback. If we were sure that Bolivia's
growth and adjustment incentives and the chances
that penalties would be imposed were not affected
by the debt reduction, we could conclude that the
$8.4 million reduction in expected payments was
the net gain to Bolivia from the buyback. But if
these effects were present, this figure understates
Bolivia'sgain.
Suppose, for example, that on average acrossbad
states, Bolivia would be able to pay $25 million,
about half the expected value of payments. Assume
that in the single best state, however, Boliviacould
pay as much as $670million, even though such a
large payment would be extremelyunlikely,with a
very low probability of about 2 percent. Under
these assumptions, and with the help of the market
prices before and after the buyback, it is possible to
compute that the buyback increased the probability
of full repayment of the remaining $335million in
debt by about 1.5percentage points.
How much of the $28.5million benefit received
by creditors is attributable to this rather small incentive effect?Recallthat the increase in price due
to incentives is given by
(1- R/D) dir
( RdCD
)=
(1 - $25J$335)
x 0.015 = 1.39percent.
dD
This price change is itself worth
$0.0139x $335= $4.6 million to creditors. Thus, in
the presence of incentive effects, creditors' direct
gains from the Bolivian buyback were actually
somewhat lower,$285 - $4.6= $23.9million. Since
Bolivia's direct gains from the buyback were what
was left over from the $36.9million used to repurchase the debt, their gains are somewhat higher,
$36.9- $23.9 = $13.0 million. Thus, under this
scenario Bolivia received about 33 cents for each
dollar spent on the buyback. Clearly, the country
would have been better off if it could have kept all
of the money.16 But if the question is whether
Bolivia received any benefit at all, these calculations suggest yes.

Seniordebtswaps

Suppose now that the debtor sells off a new set of
debt securities - exit bonds - in return for outstanding bank debt. How does such a plan work,
and what is the effect on market prices and on
welfare?
The critical feature of such a debt swap is that the
marketaccept the new securities as "senior" to the
original bank debt: seniority means that any resource transfers that come out of the country go
first to pay off the exit bonds and that the remaining
bank debt obligations receivewhatever is left over.
To see why seniority is necessary for a swap to
result in debt reduction, consider what would happen if the new debt were expected to be treated in
the same way as the existing debt, throwing it into
the same risk pool. The new debt would then sell at
the same discount as the old debt, preventing any
reduction in net debt. For example, suppose that
debt sellsat adiscount of 50percent. An issue of $10
billion in new debt would sell for $5 billion, which
could then be used to repurchase $10 billion of old
debt, but the overall debt burden would not be
reduced.
There are obviously practical problems associated with the de jure creation of a new class of
senior debt (seeannex 2 for a discussion of some of
the barriers). The syndication agreements covering
existing debts include negative pledge clauses,
which restrict the sale of more senior claims. Although difficult to obtain, unanimous waivers of
these clauses are often required if the senior status
of the new bonds is to be legally protected. Despite

these difficulties, suppose that it is possible to establish credibly the seniority of a new debt
instrument and that it can be sold in exchange for
existing debt. Wecan then use our simple analytical
setup to see how such a debt swap works.
Imagine that the country offers to sell
p /(1 - p) = 0.5 / (1 - 0.5) = $1 of a senior security,
where p is the secondary-market price. Imagine
also for the moment that there are no extraction
inefficienciesor disincentive effects. To keep the
example simple, assume that full payments on the
new security are made with a probability of one.
As a consequence, each dollar in face value of the
new security will be riskless, and therefore worth
one dollar. Because the market value of each dollar
of original debt is only 50 cents, a dollar's worth of
new debt will be swapped for a greater amount,
1/(1- p) = 2 units, of original debt.
What is the gain from such a swap? Notice that
by doing the swap, the country has issued some
new debt but retired a greater amount of old debt.
The net debt reduction is therefore just
1/(1-p) - p /(1 - p) = $1 of old debt. By offering the
senior security, the country has bought itself some
debt reduction without using any cash. Once again,
the security's senior status permits this kind of
"bootstrap" debt reduction.
Look more closely at what happens to expected
payments, with two parts, those on the seniorbond
plus those on the original bank debt. Suppose that
the country issues one dollar of the new senior
bond. The change in payments on the original debt
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is as follows. In the good state the country can pay
offall of its obligations. Since the swap has reduced
the original debt by two dollars, payments in the
good state fall by two dollars. But payments now
also fall in bad states. Since the new claims are
senior, the dollar needed to service new claims
crowds out one dollar of payment on the original
debt. The expected fall in payments on the old debt
is then just the probability-weighted average across
good and bad states: 1A x 2 + 2Ax 1 = 4A. The senior
bond's payments are simpler. Since that bond is
riskless,the debtor is committed to repay one dollar
in good as well as in bad states. Putting these two
payment streams together, we have that the total
change in expected payments is -4/t + 1 = -1A.
This says that the debtor can reduce its expected
payments by IA of a dollar - which is just the
probability of landing in the good state - through
a one-dollar offering of senior bonds. Notice that
these savings have the same pattern across good
and bad states as one dollar's worth of forgiveness
from creditors. Generally, a successful issue of
p/(1- p) dollars' worth of senior bonds is exactly
equivalent to forgiveness of one dollar of debt.
Senior bond issues can provide relief because,
unlike externally financed buybacks, they lower
the price of the existing debt. Note that after $1
billion of an exit bond are swapped for a dollar of
debt, $98 = $100- $2 billion is paid on the old debt
in the good state, while $24 = $25 - $1 is paid on
average in bad states. The effect on the price of the
original
debt
will
be
given
by
(IAx $98 + 24 x $24) / $98 = 49.7 cents. As more
senior debt is issued (and old debt is retired) the
price falls below the original level of 50 cents. Expected payments on the old debt are now
$0.497x 98 = $48.7 billion. After including the
extra billion dollars in senior debt payments, the
country has gained through the swap (and creditors have lost) $50 - $48.7- $1 = $0.3 billion. The
price falls because the new claims have preferred
access to payments in bad states, and so degrade
the quality of the original debts.
Because this scheme expropriates some of the
creditors' claims, why would they ever approve it?
Recall that the presence of indirect effects tends to
improve creditors' return from a buyback by raising the secondary-market price above what it
otherwise would have been. If the inefficiencies
due to the extraction technology and poor incentives are strong enough, both the debtor and its
creditors can gain from a senior bond swap. Suppose in our example above that the market price,
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instead of falling from 50 to 49.7 cents, rises to 50.7
cents, as the efficiency of the bargaining process
and the country's economy improve. After the
swap, creditors expect to get $1 billion from the
senior bond and $0.507x $98 = $49.6 billion from
the remaining debt. Total expected payments now
rise from $50 to $50.6 billion. Creditors therefore
benefit by $0.6 billion, whereas debtors still obtain
debt relief worth $0.3 billion. Note that if the indirect effects of the debt overhang are potent
enough to turn the creditors' net position from a
loss into a gain, the debtor must be on the back side
of its debt Laffer curve.
At this point, one might object that if creditors
could gain by forgiving some of the debt, they
would already have done so. Pure debt reduction
seems far more expeditious than the more complex
engineering that goes into a senior bond issue.
Such coordinated debt forgiveness can never be
voluntary, however: rather than participate, each
bank would prefer to have other banks do the forgiving. The free-rider problem will therefore
prevent forgiveness, even when it is in the creditors' collective interest. Although senior bond
offerings are equivalent to debt forgiveness, they
might be undertaken voluntarily - especially
when significant differences exist between banks
- and thereforebe a more practical way of getting
off the back side of the debt Laffercurve.
A numerical example
Once again, it is useful to demonstrate the logic
above for a larger exit bond issue, where the price
changes are more exaggerated. To review, suppose
that the country owes $100billion and that it can
repay the entire obligation only in the good state,
which occurs with a probability of IA. In the bad
state, which occurs with a probability of 24, only
$25billion is paid. Since the expected repayment is
$50 billion, the debt trades at 50 percent of par.
Suppose also that there are no inefficienciesas a
result of the debt.
Next assume that the country can credibly offer
its creditors a senior bond in exchange for $75 billion of the existingdebt. The country must issue $25
billion in exit bonds to accomplish this. To see why,
notice first that this $25billion can be repaid in both
states, so that the new debt trades for a price of one.
What then must happen to the price of the existing
debt? Once the exchange has been announced,
creditors realize that if $75 billion of old debt is
traded in, each dollar of remaining debt will pay

one dollar in the good state and nothing in the bad
state. In such a case, the price of the existing debt
falls from 1,2 to 1A. But this implies that the
country's expected payment on the original $100
billion of debt drops from $50 to $331Abillion
on
new
debt
and
($25
billion
($100- $75) / 3 + $0 = $81Abillion on old debt).
The debt swap has expropriated $16 2M billionfrom
creditors and transferred it to the debtor. Note that
all of the transfers occur in the good state, in which
the debtor now expects to keep $50billion. The exit
bond offering therefore has the same effect on the
payment stream as ifcreditors had simply forgiven
$50 billion of debt.
Naturally, since this market-based scheme costs
creditors $16 2Abillion, they would be unlikely to
agree to it. But if debtor growth is sufficiently
stimulated by the debt reduction, creditors need
not lose. To see this, suppose that the probability of
the good state rises to 12 from 1Aas a result of the
debt reduction. Then if creditors exchange $50 billion of old debt for the $25 billionin new securities,
the remaining old debt would be worth ½2.Indeed,
11 is the equilibrium price since the remaining old
debt would pay off fully in the good state but
would pay nothing in the now equiprobable bad
state. Total creditor claims after the swap include
$25 billion of senior bonds; plus $50 billion of old
debt. The market value of these is $50 billion
(= $25 + (1½)$50 billion) - exactly the same as
before the swap. Creditors, therefore, do not suffer
from the exit bond issuance. If we made the debtor's incentive response slightly stronger, creditors
would see the overall value of their claimsincrease
through the senior debt swap. Similarly, if we
added even a modest level of extraction inefficiencies, creditors would reap positive gains from the
exchange.
Buybacks financed with senior loans
In the foregoing discussion, we assumed that a
country could spontaneously create a new set of
senior claims and sell them in return for existing
debt. An identical situation occurs when a new
creditor regarded as a senior lender lends money to
the debtor for use in a buyback. In this case, old
debt is retired and new debt created in the exact
proportions described in the senior bond section

above. All that is required to make this scheme
work is that the new creditor be recognized by
other creditors as a senior claimant. It is frequently
argued, for example, that the traditional preferential treatment enjoyed by international institutions
creates the presumption that obligations to them
will be treated as senior. Creditors might reason
that the country will make good on officialobligations at the expense of other creditors: that is, that
the new debt to the officialsector would be senior
de facto.
This issue is especiallyrelevant under the Brady
plan - where the official creditors provide the
resources for buybacks or for credit-enhancements
of exit bonds in return for a claim understood to be
senior to those of the banks.
The Philippine 1990 debt buyback
The Philippines is one country that reached agreement in principle with its commercial banks and
that received officialsupport for debt and debt-service reduction. On October 12 the Governor of the
Central Bank announced that the Philippines
would offer to buy back $1.6 billion of its foreign
commercialdebt for $800million, implying a price
of 50 cents on the dollar. The announcement also
stated that the Philippines expected to receive support from the World Bank, the IMF, and bilateral
donors of about $710 million for the buyback.
Banks were given three weeks to respond to the
offer. Oversubscribed and completed in January
1990,the buyback reduced the number of Philippine creditor banks from 300 to 50. It was hoped
that this smaller creditor group of banks with longterm interests in the Philippines would allow for
better coordination in the future, allowing, for example, higher refinancingratios.
Although the buyback reduced commercial debt
by about 20 percent, it was achieved at a price (50
cents on the dollar) only slightly higher than the
secondary-market price before the announcement
and after the completion fIthe buyback (48 cents
on the dollar). It seems two opposite effects were at
play: reducedii-aebtednesspushedpricesup,but
the increasc in senior debt pushed them down.
There is also a third possibility: the market anticipated some form of buyback, so there was little
change in price when the buyback was announced.
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6
Self-financed
buybacks

Senior bond issues are problematic in practice because debt repurchases using externally donated
funds require a rich donor - an obstacle that may
explain why a common market-based transaction
remains a self-financed debt repurchase in which
countries commit their own liquid resources.17
Beforegetting to the details of self-financedbuybacks, there are three issues worth mentioning.
T'hefirst concerns the importance of the source of
buyback resources. Clearly, if a country spends a
dollar on the buyback, the dollar could have come
from its reserves or from a reduction in current
consumption or investment. Since the country
roughly equalizes its gain from the last dollar put
into each of these, the source that generates the
buyback resources is unimportant in principle.
The value to the country of an extra dollar in reserves should not be much higher than an extra
dollar in investment. If it were, the government
would likely cut investment expenditures and
build reserves. Thus, our analysis need not account
for separate costs to the country of alternative
sources of cash.
The second issue concerns how the countrywide
shadow value of the buyback dollar is determined.
Clearly, a highly illiquid debtor will find that each
dollar in cash today is worth more to it than the
same dollar (with accrued interest) tomorrow.
Thus, the debtor may attach a 'liquidity premium"
to current resources, making the current "shadow"
value of a dollar greater than the value placed on a
dollar by creditors. Under such circumstances,self24

financed buybacks are clearly less attractive to the
debtor. The costs of the buyback are greater the
more liquidity-constrained the country is. Indeed,
a country sufficientlyshort of cash will always find
a given self-financed mnarket-basedscheme harmful. Although the precise source of buyback
resources is unimportant for the costs of the buyback, it does affect the benefits.
The third point concerns the "appropriability" of
those resources: how much of the dollar used to
buy back debt would have been paid to creditors
anyway. Put differently,how much of a marginal
change in a certain type of debtor resource can be
appropriated by the creditors through greater second-period debt repayments? To show why
appropriability isimportant, weconsider two polar
cases.
In the first polar case, suppose that the debtor
reduces current consumption to finance the debt
repurchase. Since resources consumed today cannot also be available for debt service tomorrow, this
is the case of near-zero appropriability. Both the
debtor's ability to pay and the creditors' power to
extract resources in the future are independent of
the repurchase, since future output remains unchanged. With no appropriability, a dollar spent on
debt reduction will reduce payments only in states
in which the debtor would have paid in full. Payments in all other states would remain unchanged.
A low-appropriability buyback is therefore
analogous to the externally financed buyback discussed earlier,leading to a reduction of ir dollars -

where ir is the probability of the good state - in
expected debt service for each dollar spent on the
buyback. Of course, in this case the debtor itself
must generate the money for the buyback. If one
dollar less of consumption, already likely to be at
low levels, costs the country at least one dollar
(there are no inefficiencies),the overall gain from
the buyback is sure to be negative. In our example,
1A-l = -2A<O.
The other polar case is where appropriability is
nearly complete, most likely for corporate debt restructuring. With corporate debt, bondholders
already own a bankrupt firm's assets, so any cash
sold off will reduce the firm's ability to pay
remaining bondholders. An example of high appropriability in the sovereigndebt casewould be as
follows. Suppose that the debtor currently holds
reserves which in all states of the next period will
go toward principal or interest repayment. The use
of these reserves for a buyback clearly reduces the
debtor's payments in every state, not just good
ones. Analytically,a high-appropriability buyback
is equivalent to a senior debt swap. By offering
money to the highest bidder - money that would
have been shared equally among creditors - bank
debt becomes of poorer quality. All the country
needs to do is to announce credibly such a buyback,
and creditors' claimsare diluted. As a consequence,
the price of the debt tends to fall, rather than rise,
with the buyback offer.
In the foregoingmodel, a one-dollarbuyback will
repurchase Vp= Yo.5= $2 of debt. In good states, the
country will pay two dollars less in order to fulfill
its obligationsfully. With complete appropriability,
every dollar spent on the buyback in bad states will
reduce payments by a dollar. Assumningthat the
country is not badly liquidity-constrained, its total
return on the transaction is the cost of the dollar
(-1), plus the gain in good states from retiring two
dollars of debt (½ x 2), plus the gain in bad states
from the reduced ability to pay (24 x 1); this comes
of
return
expected
to
a
total
-1 + ' x 2 + 24 x 1 = 33 cents. This buyback is
therefore equivalent to a dollar in pure debt relief
from creditors. As the previous section showed, it
is also equivalent to a one-dollar senior debt swap.
Of course, problem debtors will generally value a
dollar in current cash more highly than will banks.
As a consequence,completely appropriable self-financed buybacks will be inferior to pure debt
reduction or a successfulsenior bond swap.
Typically,the appropriability of funds will be
somewhere between these two examples. That is,

the buyback will often reduce payments in bad
states of nature, although not dollar for dollar. Expected debtor benefits will therefore lie between
Y3and -24 It is therefore possible, although by no
means assured, that the debtor can gain from a
self-financed buyback. The overall gain will depend on the severity of liquidity constraints and the
appropriability of the buyback resources. Intuitively,it is straightforward to understand just how
much appropriability is required if the debtor is to
be just as well off before as after a self-financed
repurchase. Since the buyback takes place at the
average price of the debt, the buyback is a good
idea only if the marginal value to the country of
debt reduction is greater than or equal to the average price. Thus, the appropriability must be large
enough to equate the country's marginal value of
that debt with the market price.
The simple rule for the threshold of appropriability is that it be equal to the share of market value
that comes from partial-repayment states. If most
expected payments come from bad states (implied
either by a low probability of full repayment or by
a high average level of repayment in bad states),the
marginal cost of the debt is substantially below the
average cost, and a high degree of appropriability
is needed to make up the difference. But if a more
modest share of value comes from payments in bad
states, the marginal cost of the debt is already close
to the average cost, and only a small degree of
appropriability is required to make the country just
indifferent to the buyback. In sum, if the marginal
reduction in bad-state payments is greater than the
average bad-state payments for each dollar of debt
retired, the buyback tends to lower the price of the
debt - and thereforeto benefit the debtor.
Note that at the threshold of appropriability, the
equality of marginal and average cost implies that
the buyback has no effect on the price of the remaining debt. Of course, if a country could buy up
substantial amounts of debt at the current secondary-market price, it would be unlikely to lose, since
it would be retiring each dollar of debt at its average value. If the price actually falls with the
buyback, the country can buy up the debt at less
than its initial average value. Clearly, if the debtor
gains from high-appropriability buybacks, creditors lose (without inefficiencies)to the extent that
the buyback lowers prices.
As in the senior bond swap, if there are indirect
gains from the reduction of inefficiencies,both the
debtor and its creditors can gain from a high-appropriability buyback. Exactly as before, extraction
25

inefficienciesand disincentive effects will tend to
raise the repurchase price as the debt is reduced. If
this effectis sufficientto offset the downward price
pressure exerted by high appropriability,expected
creditor receipts rise. Of course, as long as prices
remain constant, creditors will be exactlyas well off
after the buyback as before.
Although domestically funded buybacks could
help the debtor, several cautionary notes about
such policies are in order. The first is that debtor
illiquidity drives up the opportunity cost of consumption for any buyback program. For a
cash-starved country, a better strategy would be to
use highly appropriable assets to raise the living
standards of its people, instead of its creditors. Illiquidity also implies that the shadow value to the
country of a dollar of reserves is greater than one
dollar. If reserves act as a buffer for financing imports, they allow a credit-constrained country to
smooth consumption over time.18 A third, more
subtle, effectof illiquidity is that it may dampen the
incentive-effect response to debt reduction.
Imagine a country which is badly liquidity-constrained and barely able to provide a subsistence
level of consumption. Debt reduction may improve
incentives for investment markedly and yet little
additional growth will occur: illiquidity may
make the opportunity cost of funds rise so rapidly
that it stunts an otherwise powerful investment
response.
Two other points about self-financed buybacks
are important. The first is that a variety of other
schemes - the most prominent of which is a debtequity swap - have an internally financed
buyback component. In such schemes, investors
may purchase debt on the secondary market and
redeem it for domesticcurrency,which is then used
for investment in the country. To the extent that
these investments would have taken place anyway,
even without the buyback program, the country is
effectivelyusing its own resources to fund the repurchase of debt on the secondary market. Since
most investments under debt-equity swap programs do not appear to be "additional," most of
these transactions are disguised buybacks, often at
terms worse than the secondary-market price. e
return to these swaps in greater detail in section 8
below.
Second, while both direct and disguised internally financed buybacks have become common
practice, they cannot be an important solution to
the debt problem. Debtors may not eventually and in any case cannot currently - repay their
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debts. Large buyback programs using internally
generated funds are therefore not realistic. Debtors
currently able to afford large repurchases are unlikely to find their debts trading at substantial
discounts.
The 1987Mexican swap
In December 1987Mexico initiated the first major
debt swap scheme since the onset of the debt crisis.
The new debt consisted of 20-year zero-coupon
bonds, with the principal (but not the interest) collateralizedby U.S.Treasuryobligationsthat Mexico
purchased with its foreign exchange reserves.
Mexico was prepared to issue up to $10 billion of
the new debt. With a secondary-market discount of
roughly 50 percent, Mexico hoped that $20 billion
or more of the old debt could be retired.
Of course, Mexico was hoping to induce the
market to believe that the new debt was senior.
Although it was not possible to obtain waivers to
establish this de jure, Mexicanofficialsattempted to
suggest that the new bonds would be givende facto
seniority. In particular, they claimed that the new
bonds would be excused from any future restructuring agreements and that the loans exchanged for
these bonds would be excluded from the base for
any future requests for concerted lending.
The Mexican plan essentially packaged two
transactions described earlier: a self-financed
buyback plus a senior debt swap. If the Mexicans
failed to persuade the market of the new bonds'
seniority, the transaction would be a failure, just
equivalent to a self-financedbuyback of the principal amount out of Mexican reserves.
Indeed, this is what happened. At the then-current interest rate, the collateralwas worth about 20
percent of the face value of the debt. With the existing Mexican debt selling for about 50 percent of
its face value, a price above 20 + 50 = 70 cents
would have indicated that the market accepted
some of Mexico'spromises for seniority. Of course,
if the debt were fully senior, it would have sold for
a price of almost a dollar.
For the $3.67billion in bids that exceeded Mexico's minimum acceptableprice, $256 billion of the
new bonds were issued, backed by $492million in
collateral.When account is taken of the fact that the
interest rate on the new bonds exceeded by a small
margin that on rescheduled bank debt, the transaction turns out to have reduced the present value of
Mexican obligations bv almost exactly the same
amount as would have been achieved by a straight

cash bu back using the same amount of resources.' The Mexicans failed to establish true
seniority, and therefore their debt swap
degenerated into a domestically financedbuyback.
The major lesson of the Mexican experiment
seems to be how difficult it is to establish seniority.
This does not portend well for debtor-financed
market-based schemes, because such schemes cannot get very far unless they involve the issue of new
assets regarded by the market as senior to the existing debt.

Other countries have had some success in establishing credible claims of seniority. Brazil has
consistently attempted to convince the market that
it considers its bonds to be more senior than its
commercialbank debt. Indeed, Brazilcontinued to
service its new money bonds (issued as part of its
1988 rescheduling agreement) during its recent
moratorium. As a result, in February 1990, these
bonds were trading on the secondary market at a
discount of 40 percent, while its general obligations
were trading at a higher discount of 70 percent.
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Enhancedsecurities

The terms of any involvement by creditor governments or multinational institutions will be largely
determined by political as well as economic considerations. Rather than proposing to fund debt
repurchases directly,many plans now envision that
existingbank debt would be swapped (at a price set
by the market) for new securities that carry partial
enhancements. An example is a rolling guarantee,
whereby a country sets up an escrow account for
creditor banks to draw upon if the debtor does not
fully meet its interest obligations for a specified
period. Frequently,some or all of this money comes
from a loan from an international financial institution (IFI).
The first important feature of enhanced securities
is their similarity with the buybacks discussed earlier. Guarantees might at the outset appear more
complex than the market-based schemes: buybacks provide new cash upfront, but most
guarantee schemes release funds to creditors only
conditionally on certain events. But if creditors are
risk-neutral and the new securities are treated pari
passu with the existingdebt, these swaps are quite
easy to understand. Indeed, under these conditions
they are equivalentto the externallyfunded buybacks
discussedabove.
To see this equivalence, note that any equalseniority security expected to increase creditors'
receipts by one dollar (in present value terms) will
repurchase an amount of debt equal to what a
dollar in cash would buy. That is, externallyfunded
buybacks and guaranteed-debt swaps are equiv28

alent, as long as the expectedresources contributed
by third parties are equal. Of course, guaranteed
securities usually are not advertised according to
their expected cost. Instead, the guarantor stipulates a maximum amount that it will pay as well as
the conditions under which the escrow funds may
be drawn upon.
To judge the efficacy of an enhanced security,
then, we first need to know what we will call its
"commitment ratio," the expected new funds as a
fraction of the stipulated maximum payment. For
example, suppose an IFI says that it will lend Mexico 75 cents, and that this amount is then placed in
an escrow account to guarantee up to 75 cents of
interest payments. For now, assume that Mexico
will pay back to the IFI only the undisbursed portion of the guarantee (later we consider what
happens when Mexico must repay the entire 75cent loan, regardless of how much of the guarantee
is used). Next suppose that Mexico swaps a onedollar issue of a new one-dollar Mexican security
that carries a guarantee of up to 75 cents on interest
payments. If the guarantee is limited to a short
three-year period, or if it covers only the first $1
billion in each year's interest payments (an amount
Mexicocan pay in virtually all years), perhaps only
15cents will be drawn from the guarantee pool on
average. (Naturally,there is always the chance that
the entire 75 cents is used, but most of the time
Mexico is able to make far greater payments.)
Now suppose that Mexico offers this enhanced
security to its creditors in exchange for existing

debt. Suppose, too, that there are no indirect gains
from debt reduction. If the price of the old debt is
50 cents, the new security willbe worth 50 + 15= 65
cents, and will thereforeretire 1+ 15/So
= $1.3worth
of old debt. This means that Mexico's net obligations to banks are reduced by 15/o.5= 30 cents,
which also would have been the case had the World
Bank initiated a straight buyback with only 15cents
in cash. (Recall that at a 50-percent discount, 15
cents would retire 30 cents' worth of debt.) This
guarantee scheme is,however, an inefficientway to
retire debt. It delivers a commitment ratio of only
154s= 20 percent of the stated guarantee amount.
That is,this one-dollar guarantee is equivalent to an
externally financed buyback using 15cents in cash.
In this example, we have assumed that the
country draws down the guarantee funds as
needed and that it repays to theIFI ordy the unused
portion. In effect, the IFI is providing funds for an
externally financed buyback; only the exact
amount of funds to be released is not yet certain.
As with the externally financed buyback, each dollar that is expectedto be drawn out of escrow
benefits the country by one dollar when the good
state of the world is eventually reached. If a bad
state is realized, the country pays all it can even
without the guarantee - and thereforegains nothing. Thus, the country's benefit from a dollar's
worth of expected guarantee spending is the same
as its benefit from an externally financed buyback
of one dollar: 2 of a dollar - just the probability
of the good state, 1A, times the amount of debt
reduction of two dollars. As before, the remaining
33 cents of the guarantee liability go to benefit
creditors.
What happens if this expected dipping into the
escrow fund must also be paid back to the IFI, that
is, if the country is expected to repay the entire EI
loan? Ifwe suppose that the debt to the IFIis treated
pari passu with existingdebts, it is as though the IFI
is lending at an expected loss: in return for one
dollar of lending through the guarantee program,
the IFI will get an expected promise to pay one
dollar, currently valued by the market at 50 cents.
The distribution of the remaining 50 cents between
the debtor and its creditor banks depends on the
commitment ratio.
Cearly, if the commitment ratio is zero (if there is
no swap at all), there is no debt reduction, and the
50-centloss of the IFI is distributed equally among
the banks, with no gain to the debtor. If the ratio is
1, so that the new security offered by the debtor
carries a guarantee valued at 50 cents, there is some

debt reduction: one dollar of the enhanced security (worth 0.50 + 0.50 = $1) will be swapped for
two dollars of old debt (also worth $2 x 0.5= $1).
From the debtor's point of view, bank debt has
been reduced by 2 - 1 = $1, and EFIdebt has been
increased by one dollar, so there is no change in
gross debt outstanding. However, the country retains the unused portion of the guarantee, or 50
cents. Since this amount is not paid to creditors in
the good state, it provides a direct gain to the debtor
of 50 x 1A = 17 cents.20
If the IFI loses 50 cents and the debtor gains only
17cents,banks must receivethe remaining 33cents.
Creditors receivea capital gain from the swap because, in bad states, they receive the 50 cents left
over from the guarantee. The total direct gains then
are 17+33 = 50cents, just equal to the cost to the IF
of providing one dollar in a new loan. Note that
these are exactly the results we would get if we
thought of the enhanced-security swap as an externally financed buyback using 50 cents in cash.
Two things about guarantees have become clear
from our discussion so far. First, if guaranteed securities are to be a major source of bank debt
reduction, they must carry a very high commitment ratio. Of course, the higher the commitment
ratio, the higher the price at which the existing debt
is swapped: debt reduction through guarantee
swaps is as expensive as through externally funded
buybacks. Second, as we saw in the analysis of
externally funded buybacks, the debtor receives
benefitsequal to only a fraction of the expected loss
at which the IFIlends to the country. This expected
loss may, in turn, be only a small fraction of the
expected guarantee expenditure. The net result is
that the debtor may gain very little from
guarantees: the loss at which the IFI lends may
mostly flow back to bank creditors.
It is possible to structure guarantees such that
they do not give away so much to creditors. If the
liabilityto the IE is perceived to be senior to (rather
than pari passu with) existing claims, the enhanced-security swap works just like a senior bond
issue by the country, and not like a straight buyback. This means that by swapping into
guaranteed claims the country moves back along
its Laffer curve, just as though some of the initial
debt had been forgiven.
To see this more clearly, suppose that the expected subsidy implied by the IF's guarantee is $1
billion and that the debtor will give top priority to
servicing any obligation to the IFI. The new,
guaranteed security - for which the old debt is
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swapped - is then junior to the expected obligations to the IFI,which (if assumed to be riskless) are
worth $1 billion. With the $1 billion subsidy and a
price of 50 cents on the old debt, $2 billion of bank
debt is cancelled in the swap. From the debtor's
point of view, there is a net debt reduction of $1
billion, and the debtor gains are therefore $1Abillion.Becausethe IFIcan expect to get paid in full on
its senior claim, bank creditors must bear the entire
cost of the $14 billion decline in expected debtor
repayments.
It is not clear in practice that the traditional preferential treatment enjoyed by international
institutions ensures that additional obligations to
the IFIs will be effectivelysenior. It is possible that
the market expects the IFIs to apply tougher conditionality when their own securities are in arrears
than when payments lag on the original debt only.
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Creditors might reason that the country will therefore try harder to make good on IFI-debtpayments:
that the new debt would be de facto senior. In our
extreme example above, it is literally costlessfor the
IFI to lend to the country, since the IFI always gets
repaid. In practice, there will be some expected
costs to lending through enhancements, but these
may nevertheless be diminished by the implicit
seniority the IFIsseem to receive. Clearly,it is in the
interest of both the country and the IFIs to emphasize to the banking community that IFI lending will
be honored ahead of private claims.
In sum, guarantee securities may have a role in
tailoring debt repayment schedules to fit debtor
preferences more closely. They may also lead to
somewhat better terms of exchange than a comparable externallyfinanced buyback if the seniority
of the IFIs'claims can be established.

8
Debt-for-equity
swaps

Among all market-based debt-reduction methods,
swaps of debt for equity have attracted the most
attention and enthusiastic support.2 1 We have
postponed consideration of these swaps until this
point, however, because they are complex transactions that are more difficult to unravel.
The basic idea of a debt-equity swap is that the
holder of some debt is allowed to redeem the debt,
perhaps at a discount, on the condition that the
proceeds be used for direct investment in the
country. A naive view, still held in some quarters,
sees this as a transaction that simultaneously cancels some of the country's external obligations and
generates a capital inflow.This is a misleading picture on both sides. The obligation has not been
canceled through the swap - it has been exchanged for a different obligation. Moreover,there
has been no capital inflow: any investment by the
firm that makes the swap is in effectbeing financed
by the country's domestic savings, not by externally supplied resources.
The potential benefits of a debt-equity swap are
generally more limited than some of the transactions discussed earlier. First, it is possible, though
not certain, that the present value of the stream of
repatriated earnings from the direct investment financed by a debt-equity swap will be less than that
on the original debt. Second, to the extent that the
repatriated earnings come later than the debt service on the original claim, the country may find its
current liquidity situation improved. Third, the
public sector may be faced with short-run

monetary and fiscal pressures as a result of the
swap. These potential benefits may be realized in
practice. A reduction of net external obligations is
possible from a debt-equity swap, just as it is from
a bond swap. But the same caveat applies: the new
asset must be regarded as senior to the old. The
dividend stream flowing from the equity must not
just displace some debt service on the commercial
debt - it must come ahead of the remaining debtservice requirements. If, in bad states of nature, the
country taxes private firms very heavily to continue debt service, private equity may effectively
be junior - not senior - to public debt. The point
is that there should be no general presumption that
debt-equity swaps, simply by transforming the nature of the security, can actually reduce net
obligations to the rest of the world.
The argument that debt-equity swaps lead to
short-run liquidity gains may be more defensible,
but two related problems may offset such liquidity
gains: "round-tripping" and "additionality."
Round-tripping occurs when a firm that engages in
a debt-equity swap finds a way to take an equivalent amount of capital out of the debtor country
again. In this case the supposed swap degenerates
into a cash buyback financed by the debtor (probably at less favorable terms than the
straightforward buyback transaction), and additional capital flight. Additionality becomes a
problem if a debt-equity swap finances an investment that would have taken place in any case.
Again, the swap has degenerated into a cash buy31

back. Careful screening and monitoring of debt-equity swap programs can, if feasible,limit the extent
to which both round-tripping and lack of additionality undermine their stated purpose. But this also
limits the potential for debt-equity programs to
become a major source of debt reduction.
The case of Chile
Since mid-1985 Chile has aggressively pursued
debt reduction through debt-for-equity and debtfor-cash swaps. This policy is primarily responsible
for the 50-percentreduction - more than $6 billion
- in Chilean medium- and long-term private debt
held by commercial banks. For Chile, unlike other
countries, these swaps have had a major impact on
the composition of external liabilities.
The major formal debt-reduction schemes are
spelled out under chapters 18and 19of the Chilean
Law of International Exchanges. Chapter 18 outlines acceptable debt repurchases by Chilean
nationals. Under it, nationals purchase Chilean
debt held by commercial banks on the secondary
market, and then redeem it for pesos from the central bank?2 Under annexes 4 and 5 of chapter 18,
residents can ask the central bank to retire the debt
and equity commitments of certain local companies and household mortgage debts, respectively.
By mid-1988,$2.1billion of external debt had been
extinguished under chapter 18 and annexes 4 and
5. In addition, individual firms frequently repurchase their external debt obligations directly from
commercial banks, without involving the central
bank. While this practice is not fully legal, the
authorities have done little to prevent it, and by
mid-1988 approximately $2.0 billion of external
debt had been retired.
It should be immediately clear that these schemes
are, at best, as good for the country as the self-financed buybacks discussed above. Recall that
nationals' alternative to participating in these
schemes is direct repayment of debts or mortgages
at a discount. If they are to participate, the government must be willing to give them a somewhat
better deal, so any external debt reduction must
cost the government somewhat more than a cash
3
purchase by the government itself.2
Chile alsoallows foreignersto swap external debt
for equity in Chile under chapter 19 and the D.L.
600 program. These programs have accounted for
only about half as much commercial bank debt
reduction as swaps initiated by nationals. By mid1988another $2.1billion of external debt had been
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retired through these programs. Since it is not
possible to remit profits outside Chilefor fouryears
followingthe swap, these transactions are likely to
have thus far reduced Chile's total service payments on external obligations. In the next few
years, however, foreign investors will begin to repatriate the proceeds from these investments. Only
then will it become clear whether Chile's strategy
of transforming bank debt into other types of lia24
bilities has been a success.
Informal conversions in Brazil
We have treated problem debts as though they are
the obligationsof a country.In practice, many of the
outstanding claims are obligations of private companies, at least originally. Because of distortionary
taxation in debtor countries, the incentive for
govemments to buy back debt can be quite different from the incentive of private companies.
Brazilshows how these incentives may diverge.
At the beginning of 1988, Brazil had a sizable
amount of unmatured debt owed by Brazilian private sector companies to external creditors. At that
time, the Brazilianauthorities required private borrowers of external funds to repay to the central
bank the cruzado equivalent of the principal due
on maturing foreign debt. Even though some of
these borrowers were themselves excellent credit
risks, their debts nevertheless traded at a substantial discount in the New York market, reflectingthe
uncertainty over whether the central bank would
in turn relay the funds to external creditors. By
early 1988,Brazil'smoratorium on debt service had
raised the discount on Braziliandebt in the secondary markets to more than 50 percent. Healthy
companies naturally preferred to buy back their
debts at the 50-percentdiscount rather than pay in
full to the central bank. This method of taxing
successful enterprises created profit opportunities
for firms and their financial intermediaries that
could arrange informal operations to repurchase
their discounted debts before the central bank requested payment.
Such informal repurchases require that the debtor obtain hard currency,and the only way to do this
in countries such as Brazil is through the (illegal)
foreign exchange black market. During 1988 the
premium of the parallel exchange rate over the
officialrate -at which foreign debt is serviced to
the central bank - was about 30 percent. The borrower could then gain by repurchasing its debt
from foreign creditors at any discount larger than

30 percent. The creditor could also gain if it settled
its claimnbeforematurity at any price above 50 cents
on the dollar, the prevailing secondary-market
price of central bank obligations. This trading opportunity gave rise to an estimated $5 billion of
debt repurchases in 1988,extinguishing most of the
private debt before it reached the central bank, and
producing a huge gain to SAoPaolo's financial institutions. The swap business attracted many new
intermediaries, some drawn from the highest offices in government.
The difference between the two reservation
prices - about 20cents - had to be shared among
the internediaries that organized the transactions,
the borrower, and the lender. How were the gains
divided? The market has not been very transparent, in part because of the unlawfulness of most
operations, but it appears that the largest share was
appropriated by the foreign banks. At first the intermediaries may have eamed high fees, but these
were competed away as more institutions entered.
Unmatured private debt was soon trading in New
York at only about a 30-percent discount, even
while the debt already deposited at the centralbank

was trading at about 50 cents. Foreign banks therefore captured most of the gain.
There are two ways to interpret this kind of informal swap. The first is that the Brazilian
government's need for external liquidity was great
enough to justify the centralbank's being unwilling
to spend money directly on debt repurchases, even
at a 50-percentdiscount. In that light,such informal
repurchases are simply a fonn of tax evasion. The
second, more cynicalview is that the central bank
was effectively able to run interference for the
Brazilian private sector. By playing "tough" in its
apparent willingness to repay debt, the central
bank lowered secondary-market prices and then
allowed firms to repurchase their debts at deep
discounts. Under this view, the central bank could
not itself repurchase debt (even ignoring the legal
problems) at such a low price, for that would have
revealed a conciliatory posture, leading to higher
secondary-market prices. Of course, once foreign
banks caught onto this game and the price of unmatured private claims rose, the central bank's
policy transferred the would-be tax revenues to
foreign creditor banks.
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9
Sovereigndebtinefficiencies:an empirical
assessment

A simple conclusion about the advisability of
market-based schemes emerges from the details of
our discussion. Debtors are likely to get only a
small fraction of the overall benefits unless the inefficiencies generated by the debt are large, or
unless the market-based scheme successfully involves a swap of debt for a more senior claim.
Short of this, only coercive schemes that punish
free-riders can hope to keep the price of existing
debt from rising rapidly as more is retired.
This leaves us with two critical issues, one practical and one empirical. The practical issue is
whether senior claims or coercive restructurings
can be engineered without any free-riding. Although the economics are by now transparent, no
one - not even the lawyers - can say definitively
whether such restructurings can in many cases be
accomplished. More straightforward is the empirical issue: whether it is in creditors' best interest to
object to such schemes. Creditors' preferences will
depend on the entire range of outcomes to the debt
crisis. But as a first step it is sensible to evaluate
creditors' welfare against the benchmark of the status quo: that is, what the debt is worth to them
today, without any debt reduction or externally
financed bailouts.
In that case the empirical issue is really whether
many countries are on the back side of their debt
Laffer curves. If not, then even if the practical obstacles to senior swaps can be overcome, creditors
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will be unlikely to participate unless substantial
external funds become available or unless they are
threatened with punitive measures by their regulating institutions. If so, creditors will gain (or at
least lose little) from debt reduction, even without
new nonappropriable resources becoming available. We thus turn to estimate debt-relief Laffer
curves.
Empiricalevidence on the debt Laffercurve
There have been several attempts to measure empirically the debt Laffer curve. The early estimates
by Claessens(1988)and Purcell and Orlanski (1988)
provided little evidence in favor of the hypothesis
that the market value of loans tended to decrease
with increases in debt. These estimates suggested
that Laffer curves peak at relatively high levels of
debt, so only a few countries were on the curve's
back side. However,as the authors were aware, the
Laffercurve's humped shape makes estimates sensitive to the precise functional form that the
regression tries to fit. After examining a number of
functional forms in annex 3, we selected the logistic
equation:
(1)
In
1=(-a 3ln(Dlx)it + XrYit+ eit,
I pit)
where p is the secondary-market price of the it
country, DlX is the debt-export ratio, and Yis a set

of other regressors (such as measures of arrearages
5
and reschedulings)O
We estimated a version of equation (1),dropping
all independent variables besides the debt-export
ratio. The rationale for doing this is that other variables commonly included on the right-hand side,
such as arrearages or recent GNP growth, may also
be influenced by the level of external debt. One
concern with such an approach is that countries
which borrowed more were allowed to do so precisely because they are more creditworthy. In that
case, since we do not condition our estimates on
prior creditworthiness, our estimate of ( will be
biased downward. In spite of this, our estimates of
equation (1)on a cross-sectionof 35 countries were
a = 7.88 and ,B= 1.41.The estimate of 3 is statistically greater than one at the 10-percent level of
significance.This implies that the Laffer curve does
indeed bend backward, at high enough levels of
debt to exports. Figure 3 shows the curve fit by
estimating equation (1).
Two methods of computing elasticities give
different implications about which countries are on
the back side of their Laffer curves (see annex 3).
The first places any country for which price is very
low or the debt-export ratio is very high on the back
side of the curve. Thus, Argentina, Bolivia, Nicaragua, Madagascar, Sudan, Zambia, Peru,
Liberia, Costa Rica, Honduras, Zaire, Panama,
Nigeria, Jamaica, and the Dominican Republic are
all on the back side of the curve.
The alternative method places countries on the
back side of the curve only if they have sufficiently
high levels of debt to exports (Dlx). This method
leads to an estimate of the value of DlXat which the
debt Laffer curve peaks of 490 percent. Only a few
countries have debt-export ratios higher than this:
Argentina, Bolivia,Nicaragua, Madagascar,Sudan,
and Zambia. These are the only countries that the
estimates suggest are on the back side of the Laffer
curve. Debt reduction can therefore raise the value
of bank claims only in extremely indebted countries.
Figure 4 plots the Laffer curve corresponding to
the estimate for equation (1).Most striking in figure
4 is that the estimated Laffer curve does not turn
down quickly.This indicates two things. First, the
curve becomes flat at relatively low levels of DIX,
which are clearly serviceablein at least some states
of the world. This means that extraction inefficiencies and incentive effects are likely to have an
important effect on price - and that their effect
starts at fairly unsensational levels of debt. Second,

the flat curve indicates that it would be a mistake to
overemphasize the question of whether the Laffer
curve does eventually bend back. Even if creditors
don't make money directly by forgiving some of
the debt, the estimated curve indicates that a relatively small pecuniary inducement by a third party
tied to debt reduction will be enough for creditors
to gain. That is, a small externally funded buyback
combined with a relatively large senior bond swap
will leave creditors better off. The flatness of the
curve thereforeindicates that a little officialmoney
can be leveraged to provide a large amount of debt
reduction, even within a voluntary framework and
especiallyin a concerted framework.
To see this more clearly,take Ecuador, which has
a DlX of 4.3, well below the criticaldebt-export level
of 5.2. Yet our estimates indicate that a 50-percent
debt reduction - equivalent to 2.1times exports would cost creditors only 23 percent of exports.
Since Ecuador owes about $10 billion, pure debt
reduction of $5 billion would lower expected payments by only about (0.234.1)
x $5 billion = $550
million. Thus, an externally funded payment of
$550 million tied to 50-percent debt reduction
through a concerted mechanism will leave creditors just as well off as if nothing had been done. To
compare this with the cost of a standard externally
funded buyback of 50 percent of Ecuador's debt, a
little arithmetic shows the foregoing model to predict that the price of Ecuador's debt after a
50-percent reduction would be 58 cents. An externally funded buyback would therefore have cost
$0.58x 5 = $2.9 billion, more than five times as
much.
The implications of this kind of calculation are
very important for problem debtors as a group. For
example, take the 17 highly indebted countries
(HICs). Their combined debts are approximately
$528billion, with about $290billion owed to commercial banks. Exports of these countries are $147
billion annually, leading to a debt-export ratio of
357 percent. The average market price of these
claims is around 40 cents, very close to the 39.8
cents predicted by the model. Consider a large debt
reduction of $200 billion. This would eliminate
more than 2A of the exposure faced by banks. The
model shows that if $200billion were forgiven, the
price on the HICs' debt would rise from 40 to about
56 cents. Pure debt forgiveness of $200 billion in
HICs' debt would therefore cost banks only about
$25billion ($528x 0.56 - $328xOAO).This amount
is less than the $25 billion that the World Bankand
the IMF have already been authorized to spend on
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debt reduction. It is also far less than that required
for a market-based buyback of the same amount of
debt.
Such a buyback
would
cost
$0.56x 200 = $113 billion, or 4.5 times as much.
Clearly, there is much room for negotiating the
price that banks will accept, especially in a concerted framework.
Figure 5 shows graphically why the marketbased debt repurchase is so much more expensive
than direct compensation for write-downs. The
debt Laffercurve is given by the V/x curve. Suppose
that we are initially at point A, where the initial
level of debt and market value are Dolx and V0 A,
respectively.Debt reduction to Dl/x brings us to
point B, where the market value of the claims is
Vlxh. To agree to such a reduction in debt, creditors
would clearly need to be compensated by the

Figure 5
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Now consider the value of the claims to creditors
if the same amount of debt is repurchased on the
market. Recallthat the buyback must take place at
the price of the debt immediately after the debt is
reduced, represented by a line from the origin
through point B, marked PI. This price is higher
than the price at point A but still less than one. If
creditors place a value of P1 on their debts, and
initially hold Do,their value is given by point C, at
the buyback level Vb. This value is clearly much
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greater than V0. Because the debt Laffer curve is
relativelyflat, the difference Vo V, is much smaller
than the amount Vs- Vb: creditors would profit
handsomely from a market-based scheme, yet lose
relatively little from a coordinated debt reduction.
The flatter the debt Laffercurve, the less expensive
is reducing debt while maintaining the value of
creditors' claims.

Issuesin debtreduction

Our empirical results suggest that heavily indebted
countries generally lie on a relatively flat portion of
their debt Laffercurves. This has two main implications for policy.
The first implication is that debt reduction looks
like an attractive policy.Since the marginal value of
debt is low if not actually negative, quite large
reductions in debt, with potentially significant effects on the future prospects of the debtor
countries, would have only small financial costs to
the creditors. But the flatness of the curve argues
against relying on purely voluntary schemes, such
as buybacks on the secondary market, to implement debt reduction. Becausethe marginal value of
debt is low relative to its average value, a buyback
of debt will sharply raise the market price of the
remaining debt, thus conveying much of the benefit to creditors rather than to the country - and
making large-scaledebt reduction prohibitivelyexpensive.
The potential costs of a simple buyback strategy
were signaled by the events following the announcement of the Brady plan. In the four weeks
after the March 10,1989announcement, the market
value of seven major debtors whose debt was up
for renegotiation in the near future increased by 31
percent, or nearly $23billion in market value. This
increase presumably reflected creditors' belief that
external funds would be assembled for debt repurchases.
Since the external resources for debt reduction
are limited and the objective of the reduction is to

benefit countries rather than banks, there is a compelling case for "nonvoluntary" debt reduction that is, for concerted schemes in which all creditors
are compelled to participate and external resources
are offered as a compensation rather than as an
inducement. As we pointed out in the example in
the previous section,the minimum necessarycompensation to leave creditors no worse off than
before the debt reduction should be much less than
the market value of the forgiven debt.
In practice, debt-reduction schemes will not be
quite so simple, for two reasons. First, there will
typically be some nonparticipating creditors, who
will be able to some extent to free-ride on the debt
reduction. Second, participating creditors will not
be a completely homogeneous group. Differences
among creditors may make it desirable to allow
creditors to choose among several options within
an overall debt-reduction scheme. If differences
among creditors are important, such a 'limited
menu"approach can improve substantially on
take-it-or-leave-itdebt reduction.
The problem of nonparticipating creditors
Most schemes for debt reduction apply only to
creditors who have already been part of the rescheduling and concerted lending process:
commercialbanks holding long-term claims.A significant share of debt is, however, held by other
creditors. In the 1989Mexican debt-reduction package, for example, only $52.7billionof an initialdebt
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of $107 billion was covered. Short-term debt,
bonds, and (most important) official claims were
not part of the negotiation.
The presence of nonparticipating creditors intrduces a serious free-rider problem even when
participating creditors act in a concerted fashion:
part of the gains from reduced debt accrue as capital gains to the nonparticipants. A hypothetical
example can make the point. Imagine a country
that has $100billionin debt, with an initial average
value of 0.4, but a marginal value of only 0.10.Now
suppose that we seek to reduce the outstanding
debt by $10 billion. If all creditors could be brought
into a collective deal, they could be compensated
for the reduction in nominal claims with $1 billion
in "enhancements." The reason is that the apparent
loss of claims with a market value of $4 billion is
partially compensated for by a capital gain of $3.0
billion on the remaining $90 billion in debt.
But now suppose that half the initial claimswere
held by parties who do not participate in the debtreduction package. Then 5e of the capital gain will
accrue to these free-riders, leaving only 4A- approximately $1.3billion- for the participants. The
result will be that the enhancements needed to
finance a $10 billion debt reduction will be 4 - 1.3=
$2.7 billion, rather than the $1.0 billion we started
with.
The presence of large blocks of nonparticipating
creditors raises the cost in enhancements of any
given debt reduction - or limits the size of debt
reduction possible for any given volume of official
resources. It is important to note, however, that
much of the nonparticipating debt is held by official creditors - multilateral agencies and
creditor-country governments. These are effectively the same parties supplying the resources for
debt reduction! Thus the apparent increase in the
cost of debt reduction is partly illusory,with liabilities of creditor-country taxpayers simply shifted
from one account to another. The basic point that
the flatness of the debt Laffer curve makes debt
reduction inexpensive from the point of view of
taxpayers in the creditor countries is unaffected.
Differences among creditors and the menu
approach
Our basic discussion assumes that creditors are
interested only in maximizing the expected value
of their loan portfolio. Private claims on problem
debtors are, however, overwhelmingly held by
commercial banks. These banks benefit from ex-
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plicit or implicit insurance of their deposits, but are
subject to regulation. Both insurance and regulation may distort the banks' incentives.
Furthermore, since regulation differs across
countries and since its impact depends on the state
of a bank's balance sheet, banks may have different
incentives and prefer different options for debt
reduction.
Deposit insurance biases the incentives of banks
with thin capitalization and large holdings of risky
debt. The reason is that there is a significant probability that these banks will go bankrupt, with
depositors paid off by the insuring authority. The
stockholders of these banks thus have reduced incentives to agree to schemes that improve payoffs
in unfavorable states at the expense of payoffs in
favorable states, even if there is a net gain, since the
benefits accrue to the insurer rather than the bank.
For banks with large holdings of developing
country debt, this distortion provides an incentive
to avoid debt reduction, which reduces the most
that they can receivewhile increasing the payoff in
other states.
Minimum capitalization requirements also bias
banks against debt reduction, since such reduction
may force banks to reduce the nominal value of
their assets and hence the book value of their capital. Since bank stockholders normally prefer to
avoid raising new capital, this creates a preference
for debt management that avoids explicit forgiveness.
The important point for attempts to produce debt
reduction in practice is that banks may differ in the
extent to which these biases apply, depending on
their home jurisdictions and on the condition of
their balance sheets. As a result, somewhat better
terms may in principle be extracted from a debt-reduction strategy that allows banks to choose from
a menu of options. Annex 4 presents an example of
how differencesamong banks cause them to attach
differentvalues to problem debts.
In the largest debt-reduction package offered
under the Brady Plan to date - that of Mexico banks were in effectgiven a choicebetween reducing their claims or extending new money, and
banks that chose forgiveness were compensated
with some "enhancements." The details of the
Mexican scheme and its results will be reviewed
below. Initially, however, it may be useful to consider a simplified version of that scheme - to make
a crucial point. If banks are not very different, the
contribution of the menu approach to debt reduction will be only marginal. In this case, debt

reductionachievablewith a givenamountofexternal resourceswill,as a first approximation,not be
changed by an arrangementunder which some
banksprovidenew moneyin lieuofteducing their
claims.
A numerical example: debt reduction with a
"menu approach"
Consider again a country with an initialdebt of
$100billion,of which$50billionare heldby nonparticipatingcreditors.Theinitialsecondaryprice
of the debt is 0.4,with a marginalvalueof 0.10that is, thecountryis not on the backwardslopeof
the Laffercurve,but the curveis quite flat in the
relevantregion.Supposeas a first approximation
that all creditors are simply value-maximizers.
That is, assume away any differencesthat would
makea menuapproachproductive.Nonetheless,a
debt-reductionscheme is introduced that offers
creditorsa choicebetweendebtreductionand new
money.The specificformof this schemeis the following: eachcreditorhas the optionof sellingoff
its claimsat theinitialsecondarypriceof 0.4,or of
providingnew money in some proportionto the
original claim.The objectiveof this schemeis to
producea reductionin the net debt (inclusiveof
new money)of $10billion. How will the scheme
work,and what willit cost?
First noticethat creditorsmust be indifferentbetweensellingofftheir claimsat OAor offeringnew
money. A creditorthat does not selloff its claims
benefitsfrom the debt reduction,which raisesthe
secondarypriceofits holdings,but thenew money
is lent at an expectedloss. The amount of new
moneythat can be demandedfrom creditorswho
choosenottoselloutisthereforesetatalevelwhere
the expectedlossesjust matchthe capitalgains.
But the rise in the secondaryprice canbe calculated from the overall debt reduction. Debt is

assumed to fall from $100billion to $90billion.
Givena marginalvalueofdebtof0.10,the expected
paymentson debt fall from 40 to 39,and thus the
secondaryprice of debt rises from OAto 39A =
0.433.Each dollar of new moneyis lent at an expectedloss of (1- OA33),so new-moneycreditors
can be induced to lend (0.433- OA)/ (1- OA33)=
$0.058per dollarof initialclaims.It is nowstraightforward to work out what must happen. In this
example,creditorsholdingclaims of $12.2billion
sellout at the priceof 0.4;the costof this buyoutis
$4.88billion.The creditorsholdingthe remaining
$37.8billionin claims,however,canbe inducedto
provide 40 - 37.8 = $2.2billion in new money,
which is availableto help in the buyout. The requiredsizeof externalresourcesis therefore4.882.20= $2.68billion.6
Thisis exactlythesum that we argued(in section
10)was necessaryto compensatecreditorsif they
were not to lose froma pure concerteddebt reduction.On reflection,this should not be surprising
by requiringcreditorseitherto sellout at theinitial
secondaryprice,or do somethingthat is equally
painful,one is in effectforcingthem to offera debt
reductionin whichallthebenefitsgoto thecountry.
Now one might hope that by offeringbanks a
menuone coulddo a littlebetterthan this.Specifically, one could demand somewhat more new
moneyfrombanks that do not choosedebt reduction,hopingto takeadvantageofthedesireofsome
banks to avoid realizinglosses. As we will see
shortly,however,the resultsof the Mexicanagreement do not suggest that this is a major
consideration.27
Theimportantpoint,then,is that offeringcreditors a menu- while making the mechanicsof
concerted debt reduction more complicateddoesnot significantlychangethearithmeticof how
muchexternalfundingisneededto achievea given
debtreduction.
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An application:theMexicandebtreduction

In 1989Mexico and its creditors reached an agreement on a debt-restructuring package.The package
covered only medium- and long-term commercial
bank claims - $52.7 billion of a total debt estimated at $107 billion. This limited coverage is
crucial in understanding the deal: while the debt
reduction was concerted among the participants,
more than half the creditors were free-riders.
Participating creditors were offered the choice of
three options:

banks that refused to participate would not be able
to demand payment.
Most calculations (including our own) suggest
that the new-money option was clearly inferior to
the two bond options, and indeed the new-money
option was taken by only a small fraction of creditors. In essence, therefore, the Mexican deal should
be viewed as a concerted debt reduction, in which
creditors were offeredenhancements to offset their
reduced nominal claims.

(1) Exchange of claims for a 30-year bond with a
principal of only 65 percent of the original debt;
(2)Exchange of claimsfora bond at par value but
paying only a reduced interest rate;
(3)A commitment to provide new money,in an
amount equal to 25percent of the original claim.

The key question in evaluating the deal is thereforewhether the price was right. How much of the
expenditure of resources by governments went to
benefit the country, and how much to benefit private creditors?
Several factorsmake evaluating the Mexicandeal
difficult.First, there is still some confusion over the
numbers. Second, the mix of options complicates
calculation. Third, the nature of the enhancements
makes it difficult to put a precise dollar value on
them.
Here we make an effort to cut through these
problems by following a somewhat different approach from other studies - evaluating a
stripped-down version of the actual deal.
Suppose that banks had simply been forced to
accept a 65-percent reduction in the face value of
their claims and been compensated by receiving
two years' interest guarantee and guaranteed
principal. Would they have gained or lost? This
simplified deal is close enough to the actual deal
that answering this question gives a pretty good

The principal of both bonds was guaranteed
through collateralization of a 30-year zero-coupon
bond. In addition, escrow accounts were established to guarantee, on a rolling basis, the first 18-24
months of interest payments. The agreement also
included a recapture clause that would enablecreditors to share in the revenue increase if oil prices
were to rise above specified levels after 1997,as
well as several other clauses.
The key legal aspect of the deal was a paragraph
stating that the conversion of the base debt into
new instruments would explicitlyconstitute a new
contract (a "novation"). This was taken to imply
that the new contracts would no longer be subject
to the sharing clauses, and in effect meant that
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view of the overall evaluation. And by simplifying
the problem in this way, we are better able to put
the answers into a broader context.
We begin by noting that, given Mexico's initial
debt of $107billion and exports of $28 billion, our
estimated debt Laffer curve would predict a secondary price of 0.377. This is fairly close to the
actual price on the eve of the deal, and we will use
it as our benchmark.
Adebt reduction of 35percent on the $52.7billion
of debt covered under the agreement would reduce
debt by $18.5 billion. For a variety of technical
reasons, the actual debt reduction was considerably smaller.We will,however, use a full 35-percent
reduction as a benchmark.
What would we expect to be the results of a
reduction in debt from $107billion to $107- 185 =
$88.5 billion? Our debt Laffer estimate suggests
that the market price would rise from 0.377to 0.441;
the market value of all debt would fall from $40.3
to $39.1 billion. That is, the aggregate cost to all
creditors of a debt reduction would be quite small,
because Mexicois estimated to lie on a very flat part
of its debt-value curve. The marginal value of debt
to creditors is only about 0.07.
Would a creditor participating in the scheme be
hurt or helped? It is necessaryto make some further
assumptions at this point, because the guarantees
do not apply to the whole stream of payments. We
make perhaps the simplest assumption: that the
same secondary discount applies to all payments.28
Thus any dollar of payments that is guaranteed
rises from an expected payment of 0.441 to 1.0.
Under this assumption, and using a 10-percentdiscount rate, the value of the guaranteed bond turns
outtobe0.371 ofthefacevalueoftheoriginalclaim
- very close to the original secondary price. That
is, our calculation suggests that a debt deal roughly
comparable to Mexico's would leave banks just
about as welloff as under the status quo - and that
Mexico succeeded in denying participating creditors any significant capital gains.
This is not the same as saying that the debt reduction was accomplished efficiently. It is possible to
calculate the value of the guarantees under our

assumptions; they come to approximately 9 cents
per dollar of initial claims, with a total cost of $4.6
billion. Thus each dollar of debt reduction costs
approximately 25 cents in external resources, less
than the secondary price, but much more than our
estimate of the marginal value of the debt.
Why is a debt-reduction package that does not
benefit the participating creditors so costly? The
answer is that more than half the debt is not part of
the package, and the nonparticipating debt freerides on the debt reduction. There is a capital gain
of approximately $3Abillion on the approximately
$54 billion of nonparticipating debt; this gain is
exactly the difference between the true cost of the
debt reduction to all creditors and the much larger
enhancements needed to achieve the debt reduction in fact.
Part of this free-rider problem is actually an illusion, since approximately half the nonparticipating
debt represents claims of multilateral agencies and
governments, the same group that is financing the
debt relief. Thus some of the cost of debt relief is a
transfer from one pocket to the other. The true cost
of our hypothetical debt relief to creditor-country
taxpayers is not the $4.6billion in outlays, but the
sum of the costs to all creditors - about $4.6- 3.4
= $1.2billion-and the capital gains of the private
nonparticipating creditors, about 3-k = $1.7 billion.
In sum, this kind of menu approach with voluntary provisions allows for debt reduction at a lower
price than a straightforward buyback, but at a
higher price than a purely concerted scheme.In the
Mexican case, a simple externally financed buyback would have taken place at the higher price of
0.441, and therefore would have cost
0.441x 18.5= $8.16 billion. Nevertheless, the actual cost of $4.6 billion (or $2.9 billion if capital
gains on creditor-government-held debts of $1.7
billion are netted out) is still considerably higher
than the actual value of the debt reduction to creditors - 0.07 x 185 = $1.3 billion. The presence of
nonparticipating creditors waters down the effectiveness of the menu approach.
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12
Conclusions

There is no market solution to the debt problem.
That is, applying the market mechanism to debt
reduction does not easily resolve debt-servicing
difficulties. Indeed, an excessivelyenthusiastic attempt to institute market-based debt reduction
could easily aggravate the debt problem. If
mnishandled, market-based debt reduction can
worsen the liquidity problems of debtor countries
while providing little real long-term debt relief. In
the worst case, an overenthusiastic program of
buybacks could make both the debtor and its
creditors worse off. More typically, buybacks will
be an expensive route to debt reduction, with a
substantial share of the resources going to provide
windfall gains to the creditors rather than relief to
the debtor.
Market-based approaches to debt reduction may
nonetheless be able to play a useful role in facilitating concerted approaches to the debt problem.
This study suggests two key features that a marketbased scheme should have if it is to play this role.
First, the scheme should be sufficientlytransparent
that the costs and benefits are relatively easy to
determine - complex schemes, like debt-equity
swaps, can easily contain hidden costs for the debtor. Second, the scheme should as far as possible
involve the creation of new assets that are de facto
senior to existingdebt. This will allow greater debt
reduction for any given amount of resources sup-
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plied from the international community and wiU
tend to limit the windfall gains to creditors.
Although this study is aimed at assessing the
prospects for market-based, decentralized debt reduction, the empirical results suggest a more
favorable case for concerted debt reduction than is
widely appreciated. The debt Laffer curve relating
the market value of debt to the level of debt appears
to be quite flat at levels of debt typical of highly
indebted developing countries. This flatness suggests that the marginal cost of debt reduction to the
private creditors is low. In other words, modest
enhancements from the international community
can,in principle, compensate private creditors who
participate in a concerted debt reduction for large
reductions in their nominal claims.
Finally,a menu approach that offers creditors the
choiceof severaloptions as part of a debt-reduction
package might improve the efficiency of the
scheme, allowing a greater debt reduction for any
given commitment of international resources.
Offering creditors several options is not, however,
the same as a market approach. The bottom line of
our analysisand evidence is this: If debt reduction
is to take place on any large scale, the mechanism
must be concerted action with mandatory participation by as many creditors as possible. Extensive
debt reduction through a purely voluntary marketbased approach is neither desirable nor feasible.

Annexes

Annex 1 An algebraic model
In this annex we develop a simple algebraic model
that parallels the discussion in sections 3-8 of the
text. Afterpresenting the model and discussing the
total and marginal costs of debt, we proceed to
analyze mathematically the market-based schemes
examined above.
The model

inefficienciespresent V will generally not equal the
expected cash payments made by the debtor.
The second source of costs is extraction inefficiencies: the possibility that in bad states,
negotiations break down and penalties are imposed. We let y represent the "collection costs"
creditors bear in imposing penalties and confiscating assets. These costs are the difference between
average bad-state repayments made by debtors
and those received by creditors. Thus, net creditor
receipts are total payments less y,

A brief overview of our setup is as follows. We
allow for only two time periods; in the first the

buyback takes place,and in the second the country
is obligated to repay its outstanding debt, D. The
gross interest rate and the debtor's subjective discount factor are equal and set to one. We also
assume that the marginal value of wealth to the
debtor remains constant at one in both periods.
While these assumptions are clearly untrue, relaxing them will not help us better understand the
mechanics of market-based schemes. 29
The debtor is assumed to repay its entire debt in
the second period with probability it. With probability 1 - it the country pays only a portion of its
obligations. (Given less-than-full repayment, there
may be a number of states in which the debtor
repays different amounts.) Creditors receive an
average bad-state payment of Rc < D, which is
measured net of any collectioncosts creditors incur.
The market value of the debt, V,can then be written
as the expected value of future net cash flows,
V = ic D + (1 -

it)

Rc.

(Al)

It follows that the secondary-market price is given
by the average cash flow per dollar of debtO
p = VI4D
= X + (1 - n) RcD
(A2)

For our discussion later, it will be useful to think of
V as a function of price, p = p(D), and D, V =p(D)D.

= RC(y) = R - y.
Note from equations (Al) and (A2) that in the
presence of extraction inefficiencies both the
market value of the debt, V, and the secondarymarket price, p, are lower as y is greater. We also
assume that in bad states the debtor bears an average cash-payment cost of R, but that it also pays a
deadweight cost, x, for those states in which penalties are actually imposed. The debtor's total
expected bad-state payments are thus Rd = R + x.
We assume that both types of deadweight costs, x
and y, are positive and increasing functions of the
average amount of unpaid debt in bad states, x =
x(D - R), y = y(D - R), and x' > 0, y' > o.31
The second inefficiency which tends to raise the
total costs of the debt is the presence of disincentive
effects.High levels of debt may discourage adjustment and investment if much of the improvement
in growth goes toward increasing debt service.To
see how incentiveeffectsmay arise, suppose that in

the good state, the country earns an income of Yg,

of which it retains Yg- D after servicing the debt.
In bad states, the country's net average income is Yb

- R - x, where Yg- D > Yb - R - x. Now suppose
that if there were no debt at all, the country would
put in place programs to raise the good state's
probability of occurrence to ie > ic. Expected income would therefore be (Xt*- i) ((Yg - Y) - (D

We focuson three types of costs representedby the

- R) ) higher if there were no debt. Of course, to
raise expected income by this amount, an extra
adjustment expenditure, denoted by A,is required.
Debt overhang therefore imposes an additional

debt. The first is the direct cost of the actual cash

burden on the debtor of (-t*- 7c)( (Yg - Yb)- (D - R)

payments themselves. In the good state these costs
are D, and in the bad states they are on average R.
If there were no inefficienciesdue to overhang or

) - A > 0. The cost of overhang to creditors, on the
other hand, is just the difference between their net
expected cash payments with and without incen-

debt collection costs, then these cash flows would

tive effects, (it*-

determine the market value of debt, V. In that case
future payments are pure transfers and have no
effect on economic activity. However, if there are

Collecting terms from the three effects, we have
that total direct and indirect costs of debt to the
country, Cd,are

Total costs of the debt
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i)

(D -

Rd).

Cd = V + (1 - I) (X+ y) +

(7r*- 7) ((Yg- Yb)- (D - R))- A > V. (A3)
k
-'
Similarly, total expected gains to creditors are
equivalent to the current market value of the debt,
-

Cc= V.

(A4)

Marginalcosts and benefits of debt reduction

this, consider the country's decision to adjust and
invest. The debtor initially has expected utility
Li~~~~~d
(id (A,D) -A + %(Y - D) +
(1 - ir) (Yb - Rc - x).

If it chooses A optimally, then the optimal level of
adjustment, A = A*, is given by the first-order condition, UA(A*, D) = 0. 32From the implicit function
theorem we then have that A*= A* (D):

Of course, the cost of the last dollar of debt to the

dA*

UAD

country and its creditors

dD

_UDD'

-

the marginal cost of the

debt burden - may be quite different than the
average. Takingthe derivative of(A3), we have that
the marginal cost of an extra dollar of debt to the
country is

dCd=dV
dD

Y
= 7r+ (1 - 7C)x',

1

,-)dA

dD+
(A5)

where it' = cAA > 0. The terms in the last line of
(A5) correspond to the first two costs of debt identified above.
The first term is the direct change in expected
cash payments induced by an increase in D. This
term is simply V'= aVAD= n: the direct cost to
the country of an extra dollar of debt is the probability that the country will repay that dollar (given
no other effects of D on the ability to pay or the
efficiencyof the payments process).
The second term in (A5), (1 - it) x', is the debt's
marginal effecton extractioninefficienciesborne by

(A6)

(A7)

where it is straightforward to show that UAD<0
and, by the second-order conditions, UDD<0.
Thus, an increase in the level of debt reduces debtor
adjustment, dAYdD < 0. Now the overall effect on
debtor utility of an increasein debt is:
dDd
(dAD
(A8)
dD UA (A*, D) dD +UD = UD
where the second equality follows from the firstorder condition. Equation (A8)says that the effect
of an increase in debt is independentof incentive
effects - the strength of which is measured by
dAVIdD- since the cost of funding any additional
adjustment just offsets the gains from that adjustment.
While the debtor does not benefit directly from
the presence of positive incentive effects,creditors
do. Creditors' overall gain is given by the change
in total payments:
-dCc dV

the debtor. As the unpaid portion of the debt, D

dCc =-d=

R, increases, the probability of a breakdown in negotiations rises as well. Since such inefficiencies
occur only in partial-repayment states, the expected costis the probability of reaching a bad state
times the change in x.
Before we go on, it is worth commenting on
terms that have droppedout in the last line of (A5).
In particular, (A3) stressed the costs to the country
of debt-overhang incentive effects. Why are these
costs not present for a marginal increase in debt?
After all,even small added amounts of debt reduce
a debtor's incentives to invest and thereforetend to
discourage investment and growth.
The reason is that, for small amounts of debt
reduction, the added benefits to debtor adjustment
are just offsetby the costs of undertaking the additional growth and investment programs. To see

dD

x-

(1- c)y' +

dD
dA*
I

(A9)

(D- RcY

dD
Once again the first term in (A9)is the direct gain in
cash flows from an increase in debt. Naturally, the
direct cost of an extra dollar of debt is iCfor the
debtor and - it for creditors. The second term
measures the adverse effect of extra debt on expected creditor collection costs. The third termnis
the impact on expected payments of the disincentives to debtor adjustment
There is a second useful way to decompose the
change in total creditor receipts in (A9). Instead of
separating Vinto direct and indirect effects,we can
split the change in market value into average and
inframarginal components:
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dV=d(DD)=P+
fd)
TD-dD

P + (I-

dCD_
-dV=(1-x)(+Y-C
dD d

D)=

xl-)RC_ (1 _ ) / + ddAD- 3(D - RC).
-(1-D

d)Y'+2
-{~%J(D
-Rc)j.

(AlO)
Here the first term is just the average cost of the
debt, p = VID. Recall that this is what someone
would have to pay to purchase one dollar of debt
on the secondary market. The second term (in large
parentheses) measures the effect of an extra dollar
of debt on the value of the inframarginal claims.
Now we can dearly see the factors responsible for
the change in the price of the debt as claims are
retired.
The first of these factors is the sham of expected
payments that come from bad states, - (

D) &

D

Clearly, if Rc = 0 and there are no inefficiencies, then
the average and marginal costs of the debt are
equal. The price therefore does not rise as debt is
retired. When R, >0 reductions in the level of debt
raisethe price of the remaining claims. The second
term, - ( - i) y', measures how much debt reduction raises prices through a decline in creditor
collection costs. The third term picks up the incentive effects. As debt is reduced, prices rise more
markedly if the debtor takes greater steps to adjust.
This last term makes it clear that, although the
debtor does not gain from overhang disincentives,
creditors do. The reason is that the debtor alone
must finance the added investments, whereas the
creditors costlessly take a share of the country's
higher growth.
If these three terms are large
enough in magnitude, then the price of debt can
rise so rapidly that the market value actually increases as debt is reduced, dV/dD < 0. In those
instances, the country is on the back side of its debt
Laffer curve.
To sum up, a marginal debt reduction gives the
debtor a gain of:
dCd

dD =

dV

(dA*'

(1- r) (x' +y) _

-

(A12)

In the presence of inefficiencies, debt reduction is
dearly a positive-sum proposition.
As we discussed in the text, the presence of
incentive effects has important implications for
measuring the gains to debt reduction. If there are
no inefficiencies, then from (A12),

dCd dV
dD dD
the debtor's gain is equal to the change in expected
repayments. Since the value of dV/Id is easy to
measure from the mnarketprice before and after the
debt reduction, we can easily estimate how the
debtor and its creditors fare. Once there are inefficiencies present, however, debtor gains are given
by (All), and are no longer simply equal to the
change in expected payments. Indeed, from (All)
it is clear that the presence of extraction inefficiencies and incentive effects raises the debtor's return
from debt reduction above that given by the changein
expected payments alone. The change in expected
debt service should therefore be viewed as a lower
bound on the debtor's gain from debt reduction.
Before concluding, we pause to mention a
simplification we have made thus far which we
relax later. That is the assumption that the defaultstate repayments, R, are not affected by debt
reduction. In a number of buyback schemes, the
debtor's ability to pay will be impaired by the
buyback itself. That is, creditors will not always be
able to appropriateall the funds used for the buyback. For example, suppose that the debtor funds
the buyback itself, in part through the sale of assets
which would have contributed to R. Then the buyback partially reduces the country's ability to pay.
Unless appropriability
is complete, we would expect that dRAdD> 0.
If we add the possibility for incomplete appropriability to our model, we have that the change in

dD <
dD

Since+incot
expected
payments includes an additional term.
~~~~Since
incomplete
appr-opriability
conresponds
to a,

-.

(All)

Creditors gain - dV/dD, so the total economic
return from reducing debt by a dollar is:

deterioration in the ability to pay, this term tends to
make the pricefall as the debt is reduced:

dV = P+

dD
48+
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A(
D) >0(d
.

1-

(dRR

d

(dD
)
(l

)
i) Y' +

7

(D F(A13)
fC/dA*)
j(D - Rc)n.

Cearly, incomplete appropriability will affectboth
debtor and creditor return on a buyback.
Now that we have distinguished the marginal
costs of debt to the country and its creditors we can

askhow mucheachgainsfroma varietyof marketbased schemes. Recallthat, for small repurchases, it
debt's average price- to
costs p dollars-the
retire one dollar of debt. The only real differences
across these schemes are who pays the p dollars
and how the form of payment affects the debtor's
ability to service the remaining debt. We now tum
to the market-based repurchases discussed in detail
in the text.

this fact and (A13), the change in expected payments on the original debt is33
dV=
dD P

D)
*dA\
(D - Rc)
(1 - P)1'
(D
d
dA D
(D
=p + (d-Dp) -(1- i) y'+

p _ dV
dD

D d
dD
~
fdA*
(1-,;) D + (1 - i) y' - X dA (D - Rc) >0.
(~D)
D_ ~ d
(A14)
Creditors' gains from this transaction are always
positive; and the greater the inefficiencies, the
greater is the gain. The effect on the price of this
buyback scheme, dP/dD,is just (A14)divided by D:
prices can never fall under externally funded
buybacks.

V

.

(A15)
Creditors' overall return is then equal to the cash
flow on the senior bond, which is worth p, plus the
change in expected payments on the original debt:
dV
P dD

Externallyfunded repurchases
Here an independent institution decides to spend p
dollars and repurchase one dollar of debt, which it
then retires. The gain to the debtor is the same as
that from simple debt reduction, given in equation
(All). Creditors, on the other hand, receive p dollars in cash from an externally financed buyback of
value of
one dollar of debt, but give up dV/dD -the
we
(A10)
equation
Using
of
debt.
the last dollar
an
amount:
creditors
gives
buyback
tat
the
have

p

-

(1- p)

- (1 - ) y' + jdA

(D - Rc)

(A16)
Notice that this expression is exacty proporisebtly prof
swappin
tice that
tional to (A9): swapping old debt for p dollars of
seniorbonds is exactlyequivalent to debt reduction
of I - p dollars of old debt. Notice also that the
left-hand side of (A16)can be written as - D dP/dD.
Thus (A16) is also proportional to the change in
price of the original debts. If, for example, the
negative effect on price of a senior bond swap is
exactly offset by the positive effect of decreased
inefficiencies,the creditors' welfare is unaffected by
the transaction, and secondary-market prices remain unchanged.
The debtor's gains from the swap can be seen by
plugging the change in expected total payments in
(A16) into equation (All), after multiplying the
latter by the amount of net debt reduction, 1 - p.
Using (All) and (A5)we thereforehave
dV
dCd
= _p + d + (1- p) (1- n) (x' + y')

A

Senior securities
- (1 - p) 'd
Here the country offers p dollars' worth of a (riskless) senior bond in return for one dollar of existing
debt. The net reduction in the face value of obligations is thus 1 - p. Becausethe new bond is senior,
the funds left over to repay the original claims in
bad states are now R - p on average. Thus, the
transaction lowersthe debtor's ability to service the
old debt by p dollars in bad states, dR/dD = p. Using

(A17)
= (1 - p)(0 + (1 - i) x').
Thus, from the debtor's point of view the swap is
unambiguously beneficial, being equivalent to
pure debt reduction of I - p dollars. This is true for
true for
pue debt reduc soof thedor
thendebe
ficiencies.
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Internallyfinancedrepurchases

country's welfareafter subtractingthe cost of the
buybackitself,p:

Supposenextthat thedebtoritselfcomesup with p

\

dollars to finance the repurchase of one dollar of

dCd dV

debt.Here we must allow for the possibilitythat

dD dD

appropriability is not complete,in case some of the

repurchase funds would have been paid to
creditorsanyway.Thus,the gains to creditorsare
once again - D dp/dD= p - dV/dD, where dV/dD is
givenby equation(A13).Aslongas appropriability
is low enough - that is, if dRIdDis low - creditors
will gain from this transaction. Of course, the
stronger are the inefficiencies,the more prices rise.

Indeed, with strong inefficienciescreditors may
gain even if appropriabilityis nearlycompletejust as with the seniorbond swapabove.
Thedebtor's gain is based on the degreeof appropriabilityand extractionefficiencyonly.Using
equation (All) and dV/dD from (A13)gives the
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dA

dD
dR

(A18)

= + dD +(1-N) i-

P.

Note that if appropriability is zero and there are no

inefficiencies,then debtors must lose from the
buyback.
dCd
dD =

(1 - it) Rc
-P =

-

D

(A19)

<°

However,thedebtortendsto gainthrougha lower
buybackpriceif appropriabilityis high(whichacts
to raise dR/dD ), and also tends to gain if the
likelihoodofpenaltiesfallswith thelevelofdebt(if
(1 - i) xis large).

Annex 2 Current estimates of market-based
debt reduction

TableA2 Debt conversions in all countries,
1984-88
($ millions)

Table Al presents some indications of volumes of
transactions on the secondary market for different
4 The debt swap volume
highly indebted countries.3
figure includes interbank transactions and thus
does not necessarily represent actual debt reductions or debt transformations.
TableA2 indicates an approximate division ofthe
secondary-market transactions over debt-equity
swaps, informal conversions,exit bonds, buybacks,
and other types of transactions involving the debtor country.

Debtequity
Exit
swaps Inforrmalbonds
773
1984
1985 1,843
1986 1,494
15
1987 3,435 3,500
1988 8,854 4,813 4,725

Buy
backs- Other Total
m
245 2,088
714 2,208
1,216 8,167
648 2,072 21,111

Source:World Bank.

reduction transactions.35 These provisions were included in original loan agreements to protect
individual creditors against discrimination by the
debtor over other creditors and in that way ensured
more security for the lenders, thus leading to a

Table Al Secondary market for developing
country debt: debt conversions, 1984-88
($millions)
1987

1988a

larger supply of funds for the debtor (see Folkerts-

35
1,800

-

1,983
146
125
6
2

1,330
8,643
349
2,905
17
258
11
100

1,023

3,804

6,670

-

-

provisions unnecessary or undesirable, they can be
waived under certain rules.
There are basicallythree categories of provisions
which can affect debt-reduction transactions: (1)
provisions which ensure equal treatment of lenders
within a syndicate; (2) provisions which ensure
equal treatment between lenders in a syndicate and
other creditors; and (3) waiver and amendment
provisions. In addition, there are provisions included in more recent agreements which permit

-

-

-

-

-

-

-

-

-

773

2,088

Debt swapsC 2,000

4,000

1984

1985

1986

469
537
313
-

176
987
7

-

-

-

Mexico
Peru

31
731
11
-

-

Uruguay

-

-

Venezuela
Yugoslavia
Sudan
Zambia

-

-

-

Argentina
Brazil
Bolivia
Chile
Costa Rica
Ecuador
Honduras
Jamaica

1
Total

769

1

4
95

Landau

1985).

borrowers

If the

creditor

to undertake

group

finds

these

certain debt-reduction

130
50
1

transactions.
The upshot of these legal provisions is that they
do not allow for debt repurchases that use the debtor's current assets or pledge its specific future

2,208

8,167 21,111

7,000

12,000 42,784

assets. Waivers must often be signed to make such
repurchases possible.In most cases, waivers can be
granted only with the consent of the majority or a
supermajority of creditors. Unanimous or near-uuscnetsmotfenrqrdfr
r
s most often required for
nad -mous consent

-

a. Identifiedto date in 1988.nai
b. Debt-for-equity and domestic debt swaps, loan-to-bond
conversions, and debt repurchases and other transactions
excluding interbank trading.
c. All transactions, including interbank trading.

Source:WorldBank.

Relevant legal provisions affecting debt
reduction
Commercial bank loan agreements (syndicated
loan agreements signed between commercial
banks and borrowing countries) usually contain a
number of provisions which can impede debt-

debt-reduction

transactions

to proceed,

and this

means that every creditor must perceive the transaction to be in his or her interest. This imposes some
severe restrictions on the type of market-based

transactions that are possible. We now turn to a
more detailed discussion of loan provisions that
affect debt reduction.
Equal treatment provisions within a syndicate
ensure that all lenders are placed on an equal footing within the syndicate. This policy is reflected in
the followingprovisions; (1)The sharing provision
is designed to ensure that payments received by
52

any individual lender are shared pro rata with all
co-lenders. A buyback of debt is generally considered as a form of prepayment and might
therefore trigger the sharing provision, implying
that the receiving bank should share its payments
with all other banks, defeating the intention of the
buyback. Exceptionsare sometimesfound in agreements, but usually require a waiver. (2) The
optional prepayment clause allows a debtor to prepay its part of the loan on a pro rata basis and may
- like the sharing provision - prevent buybacks.
Equal treatment provisions between lenders in a
syndicate and other lenders are of three kinds. Pari
passuprovisionsmean that the borrower states that
the payment obligation will at least rank equally
(pari passu) in priority of payment with all other
external indebtedness, current or future. In cases
where the debtor in a debt-reduction scheme collateralizes a portion of a newly created claim, the
pari passu clause would be violated.Negativepledge
provisions(companions to the pari passu provision)
provide that the debtor will not create any lien with
respect to any of its present or future assets to
secure payment to other creditors. If the debtor
uses any assets to secure payments the negative
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pledge clause may be violated. Mandatoryprepayment provisionsprovide that if the debtor makes any
prepayments to a specific creditor, the borrower
must also make prepayment to other creditors
which fall under this provision. In a few instances,
a general prohibition of prepayment provision may
be present. Most debt-reduction schemes will require waivers of these provisions.
Waiver and amendment provisions vary in their
requirements for obtaining waivers or amendment
of each of the relevant provisions discussed above.
Sharing provisions require unanimous or near-unanimous consents to be waived or amended.
Prepayment, pari passu, and negative pledge
waivers are generally easier to obtain (more than
50-percentapproval is usually sufficient).
Some of the more recent (pre-Brady)commercial
loan agreements ( Mexico 1986,Brazil 1988,Chile
1988,Philippines 1987,Argentina 1987)include a
new provision that permits the borrower to undertake specificdebt-reduction transactions - nainly
debt-for-equity exchanges, debt-for-debt exchanges, and debt-buybacks - up to certain
amounts and subjectto certain conditions and linitations.

Annex 3 Statistical estimation of debt Laffer
curves
The standard method for estimating a debt Laffer
curve uses a regression of the log of the price on the
log of the debt-export ratio and other conditioning
variables:

ln(pit)= a

-

j3ln(DMa + rYit+ eit,

(Al)

where p is the secondary-market price of the ith
country's loans at time t, DIX is the debt-export
ratio, and Y is a set of other regressors (such as
measures of arrearages and reschedulings). The
coefficienton the log of D/X is the elasticity of the
price with respect to the debt-export ratio: it
measures the percentage increase in market prices
in response to a 1-percentreduction in the Dlx ratio.
If p is larger than one, the valueof the debt (and
not just its price) is decreasing as D increases,which
is equivalent to being on the back side of the Laffer
curve. Typically,estimates of 3 have been statistically less than one, usually in the range 0.3< p <
The specificaton in (Al) is problematc because it
forces the elasticity to be the same at all levels of
for. Weththe elasticity constant, the value of the
Debt Wis
givenbylastpic cnstant,the v, whee c is
aebt
cstant rla
t pin (Al. Picto.riay thisi
pliesthat thelregressionis actually choosing among
the three families of curves pictured in figure Al. In
the case wherethecas
B=o1,
an
increase
in DfX iS associated
=1,an
were0
ncras inDlxisassciaed
with an equiproportionate price decline. The value
of the debt (scaledby exports, p DlX) thereforedoes
no var
wtDI. .ntecs
hr 5 h uv
Figure Al
Constant elasticity curves

v/x

_

t

is decreasing and convex, whereas if f < 1 it is
increasing and concave. Of course, even if many
countries are on the back side of the Laffercurve, as
longas thereare a few with low DlX and thereforelow
pD/x, the regression
will choosea curvefrom the p < I
family.
The implication is that estimated equations of the
form of (Al) are unlikely to provide evidence of
inefficiencies,even when such effectsare extremely
important in most countries. Figure 3 in the text
suggests that by eliminating countries with low
Dlx from the sample, the bias toward finding 3< 1
should disappear. Indeed, this seemsto be the case:
when only those 16 countries with a debt-export
ratio greater than 3 are used, the estimnateof f
jumps to 1.2(with a standard error of 0.34)W6
A better functional forrn for estimation is the
logisticequation:
.
n
In
apt
- p In (Dlx)it+Yit + eit .
1 pit)(A2)
In (A2)the elasticity of price is not restricted to be
the same across different countries. There are actually two ways to compute a country's elasticity
from this equation. The first is to assume that prices
are exactlyequal to expected cash flows. Then each
country is by definition on its own Laffer curve,
and the error term in (A2), Cit, is best thought of as
a country-specific
Under this
interpretation
the
elasticity of factor.
a country's
Laffer
curve is
the elasTicity
alasfrcurv
of
is
,B(1- p)t
The second measure of elastcity assumes that random noise may separate the mnarket
prices of two countries with an equal debt burden,
incentives,and so on. In such a case (A2)should be
thought of as an estimate of the "average" debt
Laffercurve across developing countries. Since the
error term washes out, the elasticity of price with
respect to debt should be thought of as a function

ofDlXalone,

/

~~~~~~~~~~~~~dln(p)
c 0 (Dlx)pl
dln (D/x) c (D/X) + 1
e .,'

/' \ \
/

,

'
\

D/X

B

where c is now a constant related to a in (A).
Using either method, if , > 1, V tends to decline
when DlX is high and rising- adding more debt
reduces the total market value of claims. Figure A2
shows the famniliesof curves between which the
regression chooses.In contrast with figure Al, none
of these curves explodes for low levels of Dlx, so
there is no strong bias toward finding , > 1 .
Indeed, estimates for f in equation (A2)are gener53

Figure A2
Logistic curves

vix

e=0

x /
DDe
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ally between 1.4and 1.6,and are about one standard error greater than one. These estimates, taken
literally, imply that the incentive effects become
powerful enough to make the curve slope
downward for high DlX.
The estimates of equation (A2)using a cross-section of 35 countries are reported in the text. The
resulting Laffer curve is presented in figure 4 in the
text and in figure A3. We estimated equation (A2)
on high and low D/X countries separately and
found similar estimates for both sets of countries.
This suggests that the results are not being driven

disproportionatelyby any particularsubgroupof

creditors are serviced. The secondary-market price
would then be below the average price for all debt.
A debt-value function which accounts for this
seniority structure can be estimated. The procedure used was as follows. Going along the
debt-value curve, the market value of debt accrues
first to the most senior lenders, then to the more
junior lenders, and then to the most junior lenders.
If we assume that there are only two classes of debt,
the market value of the debt of the senior lenders
will be the value of debt given by the debt-value
curve for the face value of their debt only. The
market value of the junior creditors will be the
market value of total debt minus the market value
of the debt of the senior lenders. We can write this
as: V (Dj;a, ,) = V (Di + D5 ; a, 3)- V (Di;aX,3),
where Dj is the face value of junior debt, D.,is the
face value of senior debt, and where all market
values depend on the parameters for the debtvalue curve a and J3.Since V (Di;a, f3)= p (Di;a, 3)
x Dj, where p (Di;a, 3)is the predicted (secondarymarket) price for junior debt, this can also be
written as:
=

p (Dj; a, j)
(V (Di + Ds;a, f) - V ( Ds;a,a,"/

D1 .

V

A debt value which allows for seniority can now
be estimated by minimizing the sum of squared
errors between predicted and observed secondarymarket prices, p(D1 ; ax,f3)- p over the parameters a
and P.The result is as follows:
In( P/(1- p) ) = 7.438- 1.2134In(D/x). (A3)

countries.
Seniority, prices, and buybacks
The importance of seniority has been pointed out in
the discussion on exit bonds. Changesin the degree
of seniority can have an important impact on the
amount of debt reduction that can be achieved in
any deal and on the net change in the value of
claims of each seniority class. The debt-value function that has been used (equation A2) did not
account for differencesin seniority between commercial bank debt and other debt and was
estimated using the secondary-market price for
commercial bank debt as the average price for all
debt. If commercial banks are the most junior
creditors, however, the secondary-market price
would reflect not the average price for all debt but
the price of the debt that is serviced after all other
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The estimated coefficient for the slope is lower
than with the no-seniority curve (1.234compared
with 1.44),a reflectionof the fact that the debt-value
curve flattens out less rapidly when the debt-to-export ratio increases. Using an example where total
debt D = $100billion, and exports are $30 billion,
and assuming that debt senior to commercialbank
claims 0 = $50 billion, we calculate the average
price of all debt as 59.6cents, the price of seniordebt
as 77.4cents, and the price of commercialbank debt
as 41.8cents. Table A3 provides prices for alternative combinations of total and senior debt.
It can be verified that prices for total debt are
consistently above the prices predicted on the basis
of the no-seniority curve. The elasticityof the price
for bank debt with respect to the total amount of
debt is similar to before. The bottom panel can be
used if there existmultiple seniority classes to eval-

Figure A3
The country-specific debt Laffer curve
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Table A3 Pricesfor altemative levels of total
and senior debt
(cents)

D
0

80
50

90
50

p (banks)
t (total)
s (senior)

46.8
65.9
77.4

44.3
62.7
77.4

100
50

110
50

41.8
59.6
77.4

domestically from a reduction in consumption
(dom.) or through a loan from a senior lender
(loan).

120

39.6
56.8
77.4

50

Table A4 Cost and benefit of buybacks with
seniority structure

37.6
54.2
77.4

($baWimn)
Goshused
Soure

Dom.

D

100

100

100

100

100

O

20

30

40

60

70

p (cents)

t (total)

59.6

59.6

59.6

59.6

59.6

t (cents) 61.00

p (banks)

51.7

48.1

44.8

39.1

36.6

A ND

4.66

s (senior)

91.2

86.4

81.8

73.3

65.9

AV

D p

Source: Authors' calculations based on equation (A3).
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2

5
Loan
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8

Loan

Dom.

Loan
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42.09
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42.00
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46.01

60.04
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63.00

65.00

2.77

11.20

6.90

17.04

11.00
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1.12

0.10

2.73

0.22

4.31

0.35

the ex
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Notes: Buybacks

take

place

at

price

p.

uate the value of debt in each class. For instance,
the price of the $20 billion of most senior claims is
close to par: 91.2cents. The price of the next most
senior $10 billionof claims is 76.8cents:

Computations are based on an initial debt of $100 billion and

$30 x 86.4- $20 x 91.2
$10

The main difference compared to a no-seniority
case is that the ex post price does not increase as
much when a senior loan is used to buy back debt.
It is even possible that the price for commercial
bank claimswill fall as a result of more senior debt,
even if total debt is reduced. The net debt reduction
when domestic resources are used will be larger
than ifwe had not accounted for the seniority structure as the price of commercialbank debt rises less.

Keeping total debt fixed, the larger the share of
senior debt, the lower the price for the commercial
bank claims.
Table A4 provides information on the costs and
benefits of buybacks done at the ex post price for
commercial bank debt and accounting for the
seniority structure. The buyback can be financed
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exports of $30 billion.

Annex 4 Bank regulation and exit
Regulatory factors create differences in incentives
among banks, contributing to their desire for at
least a limited menu of options in debt reduction.
In particular, "weak" banks are likely to be less
willing to sell off their claims on highly indebted
countries than "strong" banks. In this annex we
present a simple example designed to illustrate this
point.

.

Irnagine that there are two banks, each of which
has two kinds of asset: claims on a highly indebted country (HIC loans), and other assets. We
suppose that the banks know that the claimson the
I-UCwill in fact pay only 20 percent of face value
but the banks are initially allowed by regulators to
carry the loans at par. Other bank assets, meanwhile, are risky: each dollar of face value will
actually pay either $1.05or $0.95with equal probability. Bothbankshaveassetswithabookvalueof
1,000.
On the liability side, the banks receive deposits,
which are insured and thus viewed as riskless by
the depositors. The book value of banks' capital is
the difference between the value of deposits and
the book value of assets. And we assume that as a
matter of statute, the banks must maintain capital
equal to lAoof assets - that is, initially they have
deposits of 900,book capital of 100.
One bank is "weak": of its assets, 100 are HIC
loans. The other is "strong": only 10 of its assets
are HIC loans. The balance sheets therefore look
like this:
WeakbankStrong
bank
HIC
loans

100

900

10

900

100

990

goo Deposits

Other
assets

Book
100

capital

What is each of these banks worth to its owners?
For the strongbank, we need only note that the HIC
loans are really worth only 2, not 10; so the true
capital is 92,not 100.The weak bank, however, will
actually go bankrupt if its other assets pay only
$0.95 (because in that case its assets will be
20 + 0.95 x 900 = 875, less than its deposits). So its
value is the expected value to its owners only if its
assets yield $1.05.If the good state occurs, the net
worth
of
the
bank
will
be
20 + 1.05 x 900 - 900 = 65,so the expected value to
stockholders is 65h= 32.5.

Now suppose that each bank is forced to liquidate its holding of HIC loans at their true value of 0.2,
and to put the proceeds into other assets. In both
cases this will put the banks in violation of the
capital requirement. Assume that the banks bring
themselves into compliance by selling off part of
their other assets, and paying off depositors with
the proceeds. Then after the liquidation the balance
sheets will look like this:
aakbank
Stron bank
HIC
loans

assets

0

180

0

200

20

920

828 Deposits
92

capital

Once again we can calculate the value of each
bank to its stockholders. The strong bank is still
worth 92.The weak bank will no longer go under
in the bad state, so its value is now 20. But this
means that even though the weak bank has been
paid fair value for its MICloans, its value has declined by 12.5.
The reason for this loss is that by being forced to
increase its capitalization, the weak bank's owners
lose a hidden subsidy that results from deposit
insurance. Beforethe liquidation, there was a 50percent probability that deposit insurance would
have to cover the negative net worth of 25; this
expected subsidy of 25,2= 125 is now lost.
It is now apparent that there is a difference in the
incentives of banks. The strong bank will be willing
to exit if it is offered a price for the debt above 0.2.
The weak bank will require a higher price before it
will voluntarily exit. (In this example, it can be
shown that the weak bank's exit price is 0.325.)In a
'limited menu" approach in which banks must
choose either to exit or to provide new money,we
would expect weak banks to preferthenew-money
option.
In this example the difference between a weak
and a strong bank comes from differencesin their
capital positions. Clearly, however, similar differences in incentives could come from differencesin
regulatory environments. For example, suppose
that the banks were equally well capitalized, but
that one was based in a country where the statutory
capital requirement was 20 rather than 10. This
bank would then take on the "strong bank" role,
because sales of debt would require less recapitalization.
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Endnotes

1. Many of these schemes have been explored in
other work. See, for example, Dooley (1989),
Bulow and Rogoff (1988),Froot (1989),Krugman
(1989),Helpman (1989),and Claessens and Diwan
(1989).
2. See Cline (1983) for a discussion of the early
dangers posed by the debt crisis.
3. Playing for time can make sense if it keeps the
option open for the creditors of capturing an upside
potential a debtor may be experiencing due to
favorable shocks or its adjustment efforts.
4. This is particularly relevant under the Bradyplan
where creditor-country governments have generally made nonparticipation in a debt-restructuring
mechanism less attractive through different forms
of "coercion."
5. For work on the impact of deposit insurance on
secondary-market prices of debt, see Huizinga and
Ozler (1990).

9. See Rotemberg (1989)for a theory of how bargaining inefficienciesaffect the return of buybacks.
10.We assume in the good states that penalties are
never imposed and that the country is always willing to repay $100billion.
11. See Sachs (1988)and Krugman (1988)for the
original expositions of these effects of debt overhang.
12.The difference of $0.1 billion is due to rounding
error.
13.If the terms of the repurchase are determined in
negotiations between the debtor and (a committee
of) the creditors, the distinction between marketbased schemes and concerted schemes becomes
blurred. Clearly,the debtor may be able to return to
itself some of the efficiencygains that follow from
debt reduction through successful bargaining tactics.

7. For more details on the 1989Mexican agreement,
see section 11.

14.If the cash would have been availableotherwise
(as is the case for the so-calledset-asides under the
Brady plan), the transaction would amount to a
debtor-financed debt repurchase, which is considered in more detail in section 6.

8. Bulow and Rogoff (1988)originally stressed the
distinction between average and marginal prices of
debt.

15.The bid and ask prices for Boliviandebt were 6
and 8 cents per dollar of debt before the buyback,
and 11 and 12 cents after the buyback. We use the

6. SeeDemirguc-Kunt and Diwan (1990).
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average of bid and ask prices (7 and 11.5cents) for
computing the market value before and after the
transaction. See Bulow and Rogoff (1988) and
Lamdany (1988)for different sets of computations
on the Bolivianrepurchase.
16. It is unclear whether the donors would have
been willing to provide all the funds.
17. See annex 2, table Al for data on alternative
market-based schemnes.
18. See van Wijnbergen (1990)for an exposition of
this argument.
19. Lamdany (1988)presents detailed calculations
of the Mexican deal.
20. To keep things simple, this example assumes
that in both the good and bad states the expected
guarantee of 50 cents is used. This assumption is
made entirely for convenience,however, and does
not affect the results.
21. See table A2 in annex 2 for data on how widely
such swaps have been applied.
22.To limit the effectson the money supply of these
transactions, the central bank auctions off quotas
that limit the redemptions participants may
receive.
23.Observers frequently argue that certain types of
private assets - such as deposits in overseas accounts - can be repatriated only at a loss (due to
taxes or administered exchange rates), and therefore that under chapter 18the government can only
pay nationals less than a dollar to get them to
repatriate a dollar's worth of external debt. This
argument, however, neglects the fact that the taxes
paid by repatriated foreign assets represent a
source of income to the government which is forgone when the assets are repatriated under chapter
18.
24. See Larrain (1989) for more details on the
Chilean debt-reduction experience.
25. See also the work of Cohen (1989) and Koen
(1990).

26.What happens if the new-money obligation is
set higher or lower? The size of the net debt reduction changes. If the new-money requirement is set
at more than 0.058, creditors will be willing to
choose the new-money option only if the secondary price is expected to rise to more than OA33;
this will happen if fewer banks choose the newmoney option and more choose to exit.
Conversely, if the new-money requirement is set
lower,fewer banks will exit,and the net debt reduction will be less.
The point is that getting the new-money obligation exactly right is not essential. There is a range
of values for which some banks will choose each
option, even if banks have identical preferences (a
point emphasized by Diwan and Kletzer 1990). If
the new-money obligation is set too high, however,
the resources available for buybacks may not be
sufficient;if it is set too low, little net reduction in
debt will take place.
27.See Diwan and Kletzer (1990)for evidence that
a model of identical bank preferences tracks the
results of the Mexican package quite well.
28. This assumption may make the deal appear
more advantageous to Mexico, and less advantageous to its banks, than is the case. Arguably
the "commitment ratio," the share of funds actually
likelyto be used, is higher on funds used to guarantee principal than on those used to guarantee
interest, because Mexico will reclaim the value of
the zero coupons only if it services its debt for the
full term - and ifa default is permanent, this is less
likely than the repayment of the average dollar of
debt obligations. So, the effective cash component
of the funds used may be higher than our numbers
suggest, and the package therefore involved some
gains to creditors.
29. Within this simplified framework, the debt is
repaidinasinglelumpsum.Therefore,therecanbe
no clear distinction between the rate of debt service
and the level of debt. For models which go beyond
the single-payment assumption, see Cohen (1989)
and Froot (1989).
30.In expressingthe market price this way,we have
implicitly assumed that the country and its
creditors agreeon the probability of full repayment.
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If creditors instead believe that the debts will be
serviced fully with a probability of X < ar,and that
the average payment in default states is R'cS Rc,
then the market price is
p'= Fe+ (1 - if) R' I/DS p.

This expression, plus some algebra, explains the
equality in (A5).

Clearly, if the creditors aTe less bullish on repayment than is the country, the debt will be cheaply
priced from the country's point of view.

33.In equation (A15),weassumethat theinefficienciesare scaiedby thenet debtreductionof 1 -p(the
reduction in the face value of existing debt less the
ices
nottnigsno
od)
mcreasein outstanding senior bonds).
34. These figures are preliminary. See the March

31. See Rotemnberg(1989)for this model in more
detail.
SeRtbr(99frtimdlnme
detail.

1989issue of the QuarterlyReviewof FinancialFlows
to DevelopingCountris, the World Bank, for additional information and sources.

32.It is straightforward to show that this first-order
condition is given by, xr(Ys- Yb- (D - R - x))= 1.

35.This sectiondrawson Morais and Duvall (1989).
36.See Cohen (1989)for details.
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