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Abstract

A traditional explanation for why sovereign countries repay debt is that they want

to keep a good reputation so they can easily borrow more. This explanation does
not hold if a country has access to an adequate means of savings regardless of the
country’s past actions. With such access, a country getstamgient benefits

from maintaining a good relationship with bankers, and such benefits cannot
support borrowing. However, if a country is involved in a myriad of trust relation-
ships, the country’s reputation can spill over to a nondebt relationship which has
enduring benefitsSuch a spillover can allow a country’s reputation to support a
large amount of borrowing.

The views expressed herein are those of the authors and not necessarily those of the Federal
Reserve Bank of Minneapolis or the Federal Reserve System.
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Unlike lenders in domestic credit markets, lenders in theof debt. In the special, but common, setup in which the
international credit market have little recourse if borrowersother relationship is a simple repeated one, these net bene-
do not repay debt. There are few direct legal sanctions thdits are constant, and simple conditions on the primitives
can be used against such borrowers, especially when thefthe model can be obtained which ensure that large levels
are sovereign countries. In the 19th century, military inva-of debt can be supported by spillovers. For brevity's sake,
sions were used to enforce international debt repaymentye will refer to relationships with such large and long-last-
but that sort of thing is no longer done. (See English 1996.ng benefits of maintaining a good relationship as relation-
Given this situation, researchers have wondered, why dships withenduring benefitd\e will refer to relationships
sovereign countries ever repay debt? in which, along any equilibrium path, the net benefits from
An early answer to this question was offered by Eatormaintaining a good relationship eventually become small
and Gersovitz (1981). They argue that sovereign countrieas relationships wittransient benefits.
may repay their debt because they fear that defaulting on We begin by reviewing Bulow and Rogoff’s (1989b)
it will tarnish their reputations and thus hinder their ability first claim, that in a model of a single debt relationship,
to borrow in the future. Much work has followed that ex- there can be no positive debt in equilibrium. We then ex-
planation; see, for example, Kletzer 1984; Manuelli 1986amine their second claim by adding other relationships to
Grossman and Van Huyck 1988; Atkeson 1991; and Colehe model. We briefly consider relationships which have
Dow, and English 1995. transient benefitd\e find that even though reputation can
Recently, however, Bulow and Rogoff (1989b) havespill over from the debt relationship to some other tran-
challenged this explanation. In a provocative article, theysient benefit relationships, with this type of added relation-
claim to show that “under fairly general conditions, lend- ship there is a unique equilibrium with no debt.
ing to small countries must be supported by the direct sanc- Next, we consider adding other relationships which
tions available to creditors, and cannot be supported by have enduring benefitsThe simplest examples of such
country’s ‘reputation for repayment™ (1989b, p. 43, ab- relationships are repeated relationships in which the per pe-
stract). A key reason for the difference between this resuliod benefits from maintaining the relationships are con-
and the results in the rest of the literature is that Bulow andtant. For such relationships, the present value of maintain-
Rogoff assume that, regardless of a country’s past behaing a good relationship is necessarily large for high dis-
ior, it can earn the market rate of return by saving abroadount factors. Of course, there are more elaborate dynamic
with risk-neutral bankers who can commit to honoring anyrelationships with physical state variables which also have
contracts they sign. The rest of the literature assumes, eénduring benefits. We illustrate how differently spillover
ther explicitly or implicitly, that if a country defaults, it works when the other relationship is enduring by consider-
cannot save.t ing a model with debt and a simple repeated labor relation-
Inthis article, we reexamine the argument of Bulow andship. In the model, reputation spillovers support debt in the
Rogoff (1989b). For clarity’s sake, we state their argumensense that certaispillover strategieswhich connect be-
in two parts. First, they claim that a good reputation for re-havior in one relationship to behavior in the other, are equi-
paying loans cannot by itself support lending to a soveriibria. These equilibria have positive debt. Thus, these are
eign country. Second, they claim that such lending must bexamples of models in which there are no direct sanctions,
supported by direct sanctions. We find that the first claimyet debt can be supported in equilibrium—precisely what
holds and provide a simple proof for our model. (They pro-Bulow and Rogoff (1989b) claim is not possible.
vide a proof in a more general setup.) We find that the sec- Bulow and Rogoff (1989b) do seem to recognize, how-
ond claim does not hold. To disprove it, we construct aever, that there could be exceptions to their claim. At the
model in which there are no direct sanctions on a sovereigand of their article, they discuss a trigger strategy model in
country, but in which reputation can support large amountsvhich a country is playing a tariff game in which either
of lending to that country. raising tariffs or defaulting on foreign debt triggers a cost-
We argue that since countries are involved in many difly trade war. Bulow and Rogoff conjecture that such trig-
ferent types of relationships, reputation may be able to suger strategies can potentially support debt, thus invalidat-
port debt even with Bulow and Rogoff's assumption (abouting their second claim. One interpretation of our article is
the ability to save abroad) if the analysis is expanded fronthat we work out conditions for this conjecture to be true.
partial reputationmodels, in which debtis viewed inisola- We find that for it to be true, reputation in the debt rela-
tion, to ageneral reputationmodel which includes all the tionship must spill over to another relationship with endur-
country’s relationships. We develop such a general reputang benefits.
tion model in which, for simplicity, there is just one other  The main contribution of this article is to give a counter-
relationship besides the debt relationship. example to the claim that in a world in which countries can
We find that the ability of reputation to support debt in always earn the market rate of return on their savings, lend-
our general reputation model depends critically on the naing to small countries must be supported by direct sanc-
ture of that other relationship. For debt to be supported, théons. A secondary contribution of our article is to exposit
payoffs in the other relationship must provide the countrya model of a country’s general reputation which is poten-
with net benefits from maintaining a good reputation—ortially interesting in its own right. Indeed, if one agrees with
reputation spillovers—which, along an equilibrium path, Bulow and Rogoff’s (1989b) assessment of the data that
in some sense, both are large enough and last forever. bme way or another the citizens and government of a coun-
general, for these net benefits to be calculated, the wholey in default can always find ways to earn the market rate
equilibrium must be calculated, and simple conditions canef return on their investments, then the Bulow and Rogoff
not be put on the primitives of the environment to ensurg1989b) article essentially kills the standard partial reputa-
that reputation spills over enough to support large levelsion models (and lays the groundwork for the direct sanc-



tions approach adopted by Bulow and Rogoff 1989a andLetting productivity fluctuate is an easy way of giving the
Fernandez and Rosenthal 1990). In that light, one view ofjovernment an incentive to borrow. This simple pattern of
our article is that it revives the reputation approach. Morefluctuations makes the resulting borrowing pattern simple,
over, if one agrees with English’s (1996) assessment thdiut is otherwise inessential.)

the historical evidence for direct sanctions is weak, then The project has a maximal size of one. Throughout the
currently at least, our general reputation model is the onlarticle, we will assume that the discount factor satisfies
model in which reputation can support debt.

An Economy With One Debt Relationship @  pA>1
We begin with an economy that consists of two countries s well agB < 1
One country has a number of risk-neutral bankers, who wg )

call Swiss bankerg-hese bankers can committo honoring . Tlﬁ \?vlﬁ:grlr:;usl::&?mlﬁ; l;sr ebgg(':?] ?%’ aﬁ?@:ﬂ?%%@?ﬁg&]_
any contracts they sign. The other country is represented q Y 9

the government, which has access to a country-specific i }_éetrs] g ?Qsir&% d%ﬁ: 8 (ggz)';;o arseg%li%ﬂ r?wl irtrlr?gr?f él\llc\)/i a{_efer
vestment project and needs to borrow resources to fund | ons. Com et%i on among bankers ensures that the equi-
We will show that the relationship between the governmen : P 9 9

and the Swiss bankers necessarily has transient benefits ﬁ{ 'eu';[tgirg Sst r=ate (\)Illlqrg[reeresi olr}BonFer— g;”%ilouag;ft; h(g’; ma-
the government. Because of this, there is no equilibriu P, p= b 9 '

with positive debt n?hen, we know that the return on the projédis greater
W(Fe) rove this fesult bv setting up a contradiction VVethanp; hence, with such an interest rate in each odd-num-
P Y 9 up " bered period, the government optimally borrows to fully

Sggipt)i(\)/ze d:eob':hl(ri gﬁggiﬁ';haﬁimﬁjﬁ 'fhgn g\(/q:r"r:tr)r:grr: r\r,1v:s und the project. Thus, in each odd-numbered period, start-
P ) d ey g with period 0, the government borrows one unit, in-

grgfeiri;,ﬁgﬂgq{;ge g?/g?r:ﬁwgﬁfna?rgr?qgitznolrti' YX; c;(t)rr;(taruc ests it, and consumes zero. In the next period, an even-
9 ’ 9 Y. numbered period, the project yieldsinits of output, from

in which it defaults on its debt and improves its welfare,Whi ch the government repays the ba onsumes the

g:)Lr']S t%oemrgsgwr:?e?#(/v(ijllngﬂgltﬁgprggﬁe“ori]{'vl/r;;hsli deg'si rest,A — p; and borrows zero. The discounted value of util-
' 9 y PP (?1%( under commitment is, thus,

to pay back to the bankers and safely save it and earn th
market rate of return. _ 2n_ d0n AL

To keep the notation simple, we will let the bankers the(3) AP+ BAP) + AP +... = Gp)(1P).
government originally borrowed from be the same bank-

. . . Of course, since the government has linear preferences and
ers the government saves with after it defaults on its Ioan§ discount factop satisfiesB = 1/o, the timing of con-

Clearly, the model can be interpreted as having one set Aim ption by the government can be structured in a variety
bankers who lend to the government and another set wh& ways to yield the same discounted value of utilty.

let the government safely save with them. We will refer Now consider an institutional setup in which the gov-

\tlsht:r? V\OIQTNZ?{ g ggqnl?]e;:iz'g tﬂ:t%%deﬁgixatﬂgerzv_ernment cannot commit to repaying its loans. A precise de-
P y 9 scription of the timing of events in the model is as fol-

ermment to safely save with them, regardless of the gov:

ermnment’s past behavior, and we will refer to them simpl lows. In each period the government starts with new out-
as bankersgtherwise ; IprutAtxt and the value of debt either owed or sa¥d,

Specifically, in each periotlt = 0, ....c0, the economy whereb, is the loan at — 1 andR, is the gross interest rate

has a consumption-capital good, which is perishable an n this loan. I, > 0, then the government decides wheth-
P apital good, nisp ; é(r to repay old loans subject to the constraint

cannot be stored during a period. Swiss bankers are ris

neutral, live for two periods, have a discount fagipand

are endowed with a large amount of the consumption-cap;-4 ) ZRb=Ax

ital good in each period. We suppose that each period h

two Swiss bankers, who are denoted1, 2. (Assuming Ei‘ﬁherezt =1 corresponds to repayment by the government

two bankers yields the same results as assuming any nu andz =0, to default. Each Swiss banker, having seen the
berN > 1 a% d the assumotion saves on notagt;ion gl.l_hraefault decision as well as the past actions of all agents, of-
Dy umption . : fers the government a new loan contract. Each such con-
government is infinitely lived, is risk neutral, discounts thetract is a pair R,y b,,) that specifies a gross interest
future at rateB, and is endowed with zero units of the con- .~ ;‘ﬁh alo ellon amount. 81, d er? otethe s e? of loan con-
sumption-capital good at the beginning of period 0.y, o ttered. The government then chooses some specific
In each period, an investment ok, units in period a4 and decides how much to consumend in-
t produces output o,;X,, UNits in periodt + 1. HereA,  yoqpy “qiihiect to a constraint on the maximal size of the
is a deterministically fluctuating productivity parameter that roiect
specifies the investment project’s gross return. For simplicip )
ty, we assume that (5) X < 1
+1 =

%A, if tis odd% and the budget constraint
@  A=f 5
%), if tis everf 6) G+Xq—by=Ax-zRb.



We are assuming, remember, that Swiss bankers have a The intuition is simply that once the government has
commitment device that commits them to honoring all con-one unit on hand, it has no need to borrow any more; thus,
tracts they sign. Thus, in any equilibrium, regardless of thehe value of maintaining a good relationship with the bank-
government's past actions, if the government wants to savers is zero. Moreover, if the government breaks this rela-
any amount (anig,,, < 0), the Swiss bankers will oblige it; tionship by defaulting, it saves the funds it owed,; thus, de-
moreover, competition among the bankers will drive thefaulting dominates maintaining the good relationship. More
interest rate on such savings upgRg, = p. generally, in the spirit of Bulow and Rogoff’s (1989b) The-

We set up and define equilibrium as follows. The his-orem 1, we can prove the following:

tory PROPOSITIONL. In the economy with Swiss bankers, the
unique equilibrium allocations have zero debt.

M = {28850 FaSeX60) e e o R R T
The proof is in the Appendix. The intuition for this propo-

records past actions for the government and the bankeg#ion is similar to the intuition for why the full-commit-
up to periodt. A strategy for the governmeatt is a de- ment allocations are not supportable as equilibrium allo-
fault decisiorg(h) made at the beginning of the period to- cations. Consider any equilibrium, and consider the period
gether with loan contract, investment, and consumption den which the present value of the debt owed by the govern-
cisions, denoted,,(h,z,S.,), X.1(M.2,S.,), andg(h,z,  Mentis maximal. Since this value of the debt is the largest
S.,), made after both the default decisiprand the offer it will ever be, in each subsequent period the government
of the new set of loan contracg,. A strategy for each is, on net, paying back the bankers. If the government in-
Swiss banker = 1, 2 att is a new loan contradf,,(h,,z). ~ stead defaults and invests the funds it would have paid
We letS,,(h,,z) denote the set of such loan contracts.  back, it can finance its original investment pattern and in-
In this economy, perfect equilibriuris a set of strate-  Crease consumption. _
gies for the government and the bankers for each period Notice that in the period in which the present value of
t that satisfy these two conditions: the debt owed by the government is maximal, the discount-
1. For each history, and f1,2,S..,), given the bankers’ ed value of the net benefits of the debt relationship is less

rategies fron dand h ts strat than or equal to zero. Since this period of maximal debt
strategies frontonward and the governments strat- , - < iy finite time, the benefits from the debt relation-
egies fromt + 1 onward, the government’s strategy

L . 27 ship are necessarily transient.
att maximizes its payoff over the set of strategies
that satisfy (4)—(6) and,,(h.z.S,,) O S.1(h.2). Adding Other Relationships
2. For each Swiss bankiefor each historyf,z), giv-  NOW we add to the model other relationships that involve

en the other banker’s strategy and the government’gr“_St- We WiI_I say that an agent's reputat_ion in_or_le trust re-
strategies, the contract offerelg,(h,z) maximizes lationshipspills overto another trust relationship if actions
the Swiss banker's payoffs. e taken with regard to the first relationship affect the equi-

, , _ - _ librium actions of the parties to the other relationship. For
When interpreting this definition, note that we impose perexample, if a government's decision to default on foreign
fection by requiring both conditions to hold for all histo- pankers causes a foreign oil company negotiating an oil
ries, including those that do not occur in equilibrium. Note gyjlling lease with that government to withdraw from the
that in condition 1 we require that strategies be optimal onpegotiations, then the government's loss of reputation with-
ly for a one-shot deviation from the original strategies. Itisi, the international credit market induced by its default is
well known that this is equivalent to requiring that thesesaid to havespilled ovetto its relationship with the foreign
strategies be optimal for all possible deviations from thegj| company.
original strategies. , _ We first show that even with reputation spillover, if the

We now show that the full-commitment allocations can-other relationship is another transient benefit relationship,
not be supported as equilibrium allocations, regardiess Qfyr earlier results are unchanged: a sovereign country will
the discount factor. To see this, consider the full-commityot repay its debt; hence, no positive debt can be support-
ment allocations, and con_sider the decision to repay iRd in equilibrium. We then show that if we add an endur-
some even-numbered periodf the government repays - ing benefit relationship, a sovereign country will repay its

att, it getsA — p att, A— p att + 2, and so on. Consider gept, and large amounts of debt can be supported.
the following deviation. Suppose instead that the govern-

ment defaults at After defaulting, it hasA units of out- ~ With Transient Benefits . , ,
put, from which it consume& — (1/p) units and saves@/  Consider adding to the model with one transient benefit
units with a Swiss banker. In peridgdr 1, an odd-num-  debt relationship another relationship with transient bene-
bered period, the Swiss banker safely returns one unit tits. Clearly, the most trivial way to do that is to add an-
the government, and the government fully funds the projother debt relationship with another group of Swiss bank-
ect. In periodt + 2, the project yield#\, the government ~ €rs in another country which simply replicates the first debt
consumed — (1/p) and saves p/with the Swiss banker, relationship. o o

and so on. This deviation yields— (1jp) in alleven-num- ~ Consider strategies in which a government's misbehav-
bered periods, while if the government continues with thdOr in one debt relationship spills over to affect its treatment
full-commitment allocations, it receives omly— pineven i another debt relationship. Specifically, consider strate-
periods. Sincep = 1/ > 1, the deviation is strictly pre- gies for the bankers which specify that if the government
ferred for all discount factof® 0 (0,1). Thus, in the econ- breaks a contract with either group of bankers in either
omy with Swiss bankers, the full-commitment allocationslending country, then no banker will lend it any funds
cannot be Supported as equi”brium allocations. again. Faced with such Strategles, the government will ei-



ther simultaneously honor both types of debt contracts oinvests it. In each even-numbered period after period 0, the
break both since breaking either one causes both grouggmvernment borrows one unit, invests one, and consumes
of bankers to stop lending. A moment’s reflection should(A-w)N. In each odd-numbered period after period O, it
make it clear that in such a situation, even though reputarepays the bankepsout of the investment project’s return
tion spills over across the debt relationships, positive debf A, borrows and invests zero, and consunfesg)N +
cannot be supported. Since both the benefits and the loss&s- p.
from defaulting in the model with two debt relationships  Consider the model in which the government cannot
are simply twice what they are in the model with one debicommit to honoring contracts. The timing of the model is
relationship, the default decisions are unchanged. Hencthe same as before, with these additions. In the beginning
even with spillovers from one debt relationship to anotherpf each period, each of the large number of workers offers
no positive debt can be supported in equilibrium. an employment schedule. Each workeffers to supply
While this example is useful, it is somewhat special inn(j,w,) units of labor to the government for a promise of
that the added relationship is totally symmetric to the exaw; units of pay, where, is either zero or one. Confronted
isting one. Itis important to realize that even if misbehaviorwith a continuum of such wage schedules, all of which are
in the debt relationship spills over to a very different typeidentical, the government announces some particular wage
of relationship, this spillover cannot support debt if the oth-w, together with an employment c&f. The output of the
er relationship has transient benefits. In Cole and Kehokabor project is realized immediately. After that the gov-
1995b, we consider a model in which the other relationshiggrnment decides whether or not to honor its contracts with
emerges from countries drawing from a common pool otthe bankers and the workers. We#gt 1 andz = 1 cor-
exhaustible resources, like a common oil field. We find thatespond to honoring the debt and labor contracts. The con-
whether or not the other relationship is transient dependstraints faced by the government are
on specific details of the technology. We can easily con-
struct other examples, like protecting a given stock ofinte9) ~ zZ’Rb, + Zw,N, < Ax + AN
lectual property rights or building a single space station
that work in a similar way. A common characteristic of
such examples is that the be.nefits from behaving well i1 0) G + X1 — By = AX + AN - Z°Rb, — ZW,N,
the relationship are transient: the value of maintaining a
good relationship goes to zero in finite time. (11) Xuus1

With Enduring Benefits (12) N =N

Now consider adding to the original model a relationship

with enduring benefits. In such a relationship, the discountt (10) we have assumed that the number of workers is

ed value of benefits from behaving well from any point in N;.

time onward never goes to zero. The simplest example of Consider strategies in which misbehavior by the gov-

such a relationship is a repeated relationship in which thernment in the debt relationship spills over to the labor

per period benefits are constant. More elaborate exampléglationship and vice versa. Specifically, suppose that the

would include relationships with physical state variablesbankers’ and workers' strategies specify that if the govern-

We illustrate how differently spillovers to enduring benefit ment ever breaks either the debt contract or the labor con-

relationships work by considering a simple repeated relatract, it will never be trusted again: bankers will never lend

tionship. to it, and workers will never work for it. We will show that
Consider adding a labor relationship to the debt modeleven with such a spillover, positive borrowing can be sup-

This labor relationship emanates from a project which igoorted in equilibrium. Indeed, if the government is suffi-

available in each period. If the number of workers hiredciently patient, the full-commitment allocations can be sup-

for the project is\,, the project’s output i\N,. The proj-  ported.

ect has a maximal size &f. (The assumption that the la- ~ More formally, let the bankers’ strategies in period

bor project has the same productivity as the investmerspecify that for any history with no previous default, name-

project is for notational simplicity only.) The economy hasly, z° =z = 1 for alls<t,

a large number of domestic agents who have the special-

ized skills the government needs to run the project. Eacfil3) S={(R.b)|R=p, b <1}

of these workers is risk neutral and has an alternative em-

ployment opportunity that earns a workeunits with cer- ~ That is, the bankers will lend at ragpeany amount up to

tainty in each period. We assume that one. For any history in which there has been a default,

@ PAzw (14) S={(RB)R=p,b=<0}.

We will model the government as maximizing its utility Thus, bankers do notlend. Letthe workers’ strategies spec-
subject to its resource constraints. With a little more notaify that for any history with no previous defauti( j,w,) =
tion, we could instead model the government as maximizi if w; = w and zero otherwise. For any history with a de-
ing the welfare of its citizens, providing public goods by fault, n(j,w,) = 0. The government's strategy specifies its
using specialized resources, and taxing in a distorting wayull-commitment allocations if it has never defaulted in the
When there is full commitment, the equilibrium is as past. If it has defaulted, then the government's strategies
follows: In each period, the government hitdsvorkers  specify that it self-finance the investment project, borrow
at wagew and pays them a total @dN. In period 0, the  nothing, and pay the workers nothing. Call these strategies
government takes a loan of one unit from the bankers anthe spillover strategiesWe then have

together with



We might want to go further and ask, can we construct
a version of the model in which this spillover must occur?
[8,1] the full-commitment allocations are supportable as"V€ think of this exercise as examining what type of mod-
equilibrium outcomes. el we need for thg s_plllover equilibria to be, in some sense,

. , . , the natural equilibria of the model. In Cole and Kehoe,

Proof. Consider the spillover strategies defined aboveforthcoming, we consider a finite-horizon version of this
Consider, first, histories with no defaults before petiod ,odel with incomplete information. In it there is a gov-
Itis optimal for the workers to work i, > w; and if the  eryment with the same preferences as the one considered
period is even-numbered, it is optimal for the lenders tere, In addition, there is a (vanishingly) small probability
lend one unit at rat& 2 p, if the government's strategy hat the government is pathologically honest, in that it suf-
is to not default. It is also optimal for the government t0ers g direct utility cost from not honoring contracts. We in-
hire N workers at wageo and borrow one unit at rafe  terpret the existence of this honest government as captur-
in even periods. The only interesting question is with '€ing a shred of doubt in the minds of bankers that the gov-
gard to the governments default decision. If the governgment they are facing may pay back their loans for some
ment defaults on both contracts, it saves the current payaason other than the narrowly defined pecuniary costs and
ments to bankers and workeps} wN. However, it loses  henefits of so doing. (This interpretation follows that given

the surplus from the labor projecAw)N, fromt+10n- i, the chain store literature by Kreps and Wilson 1982 and
ward. Thus, sticking with full commitment is at least as pjjjgrom and Roberts 1982.)

PROPOSITIONZ2. In an economy with debt and labor rela-
tionships, there exists A O (0,1) such that for allp O

good as the deviation if In this setup, the honest government honors all debt and
labor contracts. Thus, if a private agent, either a banker or
(15)  p+ wN =< BA-WN(1-P). a worker, sees the government break either type of con-

) ) . tract, the agent knows that the government is not honest.

As B increases to one, the left side of (15) monotonicallya simple backward induction argument implies that work-
decreases to 1 &N (sincep = 1/3) while the right side  grg will never work for, or bankers lend to, a government
monotonically increases to infinity. Thus, there is somgpt they know is not honest. Hence, the normal govern-
B 0 (0,1) such that (15) holds for &8l T (B,1). ment will either honor both types of contract or break both,

For histories after deviations, the strategies are clearlyince preaking either one causes the government to lose its
optimal. Thus, the above strategies constitute a perfe¢bntation. Thus, the reputation of not being trustworthy in
equilibrium if B O [B,1]. QED.  the debt relationship necessarily spills over to the labor re-

So far we have investigated conditions under which thdationship and vice versa.
full-commitment allocations are supportable as equilibri- In Cole and Kehoe, forthcoming, we show that for any
um outcomes. Even if these conditions are not met, it mayixed time horizon there is (essentially) a unique equilib-
be possible to support some positive borrowing. From theium. Moreover, both the finite-horizon strategies and the
proof of Proposition 2, it is clear that in any perigchs  equilibria of the incomplete information model converge

long as naturally to the infinite-horizon strategies and the equilib-
ria of the complete information model. These results im-
(16) pb, < [BA-w)N/(1-B)] — wN ply that there is both a close and a natural connection be-

tween the finite-horizon incomplete information results and
the government will prefer to honor its commitments rath-the infinite-horizon complete information results. Indeed,
er than to default. The right side of (16) can be interpretedve think of these results as providing one possible moti-
as the surplus utility the government obtains from maination for focusing on the equilibrium with spillover ef-
taining its reputation in the enduring benefit relationship fects in the infinite-horizon model.
Hence, the smaller N and the larger iso, the smaller is
the surplus in the enduring benefit relationship and, thu

the smaller is the amount of debt that can be supported 'Countries repay their debt even when they do not face di-

eqlglcl)bfgLr'Tv'e have investigated one particular type of strat"€Ct sanctions. The basic idea of our model is that if coun-

egies for this model in which reputation spills over acrOSﬁ:.”eS misbehave in one relat|ons_h|p, they will suffer nega-

the two types of relationships. Of course, since this mode V€ consequences in other relajuonshlps. A necessary con-

has an infinite horizon, there are a large number of othegmon for countries to repay their debt is tha"c m|sbehay|or

equilibria in which such a spillover does not occur and n h the dEb‘. relat|onsh|p spills over toa relationship which
as enduring benefits for the countries.

debt is supported in equilibrium. In particular, consider The idea that " tation | lationshi
strategies in which misbehavior in one relationship affects € idea that an agents reputation in one reiationship
ay spill over into other relationships is certainly not new.

only the actions of agents in that relationship and doesn n most of the literature, however, the spillover is such that

spill over to the other relationships. Specifically, suppose . ; . :

that workers will continue to work as long as the govern-f"‘CtIonS of agents in one arena Qf behavior affect reputation
ment doesn't default on the labor contract and that bankers that arena only. In.the' debt Ilteratur_e, for example, 'T a
will continue to lend as long as the government doesn’ ountry defaults, fLruins Its reputation in the debt arena; n
default on its debt contract. These nonspillover strategie e_mdustnal organlz:';ltlpn Ilteraturg on entry d_eterrence,, i
can clearly support an equilibrium with workers working an |r1[c1;mb¢nttﬂoesntt fl%httentry, It ruins theHlncumberr]]ts
positive amounts, but the strategies can't support any posﬁepu ation In the entry deterrence arena. Here we nave
tive borrowing—Tfor the same reasons as before. shoyvn that when spillovers stay within the debt arena, rep-

utation cannot support lending. For that, a country’s ac-

tions in the debt arena must spill over to a different arena,

Conclusion
e have developed a general reputation model in which



one with enduring benefits. Viewed this way, the benefits Next, we show that, cannot be any strictly positive number
of maintaining a good relationship in one arena cannot beetween 0 and 1. By way of contradiction, suppose that in some
calculated simply by looking at that arena alone. Insteaderiod—say, periog—b, > 0. Let

account must be taken of the ramifications in a variety of . .

other arenas, which, at least on the surface, may not sedfyd)  Bb = maxPh.

o b.e directly connected to the arena in which the mISbe'_I'hus,r is the period in which the present value of borrowing is
havior occurs.

. O N the largest. Clearly; is finite sinceb, < 1 for all t. If multiple
This basic idea can be applied in many contexts. lerings satisfy (A3), then letbe the earliest such period. Con-

might explain why countries honor some commitmentssgider, for now, the government deviating in peridy defaulting

like treaties, when a narrow cost/benefit analysis wouldn r and then saving at rapethe funds it would have been repay-
recommend breaking them. Consider, for example, a fishing the bankers and instead using those funds to self-finance the
ing treaty between the United States and Canada. Supposéginal consumption levels and investment. Specifically, new
that at the time the treaty was signed, it seemed like a goodebt, consumption, and investment levalst;,, and%, satisfy,

idea, but later developments reveal that the treaty is costir§" t >

the United States a lot. Nonetheless, the United State o o ]

might honor the treaty because breaking it would damag 4)  Pb=pb-Pb

its reputation with Canada in other relationships that in{as) & =¢

volve trust. Moreover, breaking the treaty might cause a R

negative reputation spillover with, say, the Japanese in €6 X=x.

different arena that involves a trust relationship,

such as Rotice that (A4) simply states that the present value of the new
mutual defense pact.

debt sequence equals the present value of the original debt se-
guence minus the present value of the defaulted-on debt. Of
course, we can also write this in peribdnits as

*Kehoe thanks the National Science Foundation and the Ronald S. Lauder Found§A7) b, = b, — p™'b,
tion for research support.

tln Cole and Kehoe 1995a, we explain how different assumptions about the abilityfor t>r so that the new debt sequence equals the original one
to save after a default lead to different results. =)

Pesendorfer (1992) and Mohr (1991) have looked at conditions for the exis’[encgﬂinus the roIIed-fqrvvarc_i V.alu.e of th.e defaulted-on debt.
of a reputation equilibrium. Pesendorfer (1992) considers a scenario in which a govern- - To show that this deviation is feasible, we must show that the
ment must assemble an optimal portfolio from existing financial assets in the worldhayw debt Sequen@is nonpositive and that at the original con-

market. In that scenario, even if the set of world assets is complete, adding the restric; . . . . K
tion that each asset in the portfolio must be held in a positive position may force théumptlon and investment allocations the foIIowmg hold:

government to bear risk. The fear of bearing such risk may be sufficient to give the R R
government an incentive to repay its debt. Mohr (1991) shows that a reputation equilibf A8 + - - + =0
rium might exist in an overlapping generations model if a government can run a typkt)a( ) G X b“l Al % pbt

of rational Ponzi scheme. ( A9) pﬁt < Atxt
A di Qlearly,f)t is nonpositive from the definition of periad And
PPENaIX . b, <b,, so (A9) holds. To see that (A8) holds, note that from (A7)
Proof of Proposition 1 L " .
(A10) by, +pby=—(by=p" b)) + p(b=p )
= _bt+1 + pbt
Here we provide the proof for the first proposition that we dis-So (A8) holds, since the budget constraint held at the old alloca-
cuss in the preceding paper. tions. Thus, this deviation, which makes the government as well

off as the original allocation, is feasible.
® " To show that the agent can be made strictly better off, note
that under our deviation

PROPOSITIONL. In the economy with Swiss bankers, the uniqu
equilibrium allocations have zero debt.

Proof. The proof is by contradiction. Competition among bank-
ers guarantees that they break even on any loan, so (A11) lim, B = (im,_ . Bb) - B'b,

(A1)  (Rz-p)b=0. =P,

offiearly, in some sufficiently late period, consumption can be in-

This means that the government earns the market rate on b X A
ggeased while the rest of the allocation is unaffected Q.E.D.

loans and savings. Therefore, if any loans are made, the gro:
interest rate ig; that is, ifz = 1 andb, 2 0, thenR = p. If z =

0, then no loans are made,ls& 0. Clearlyb, cannot be greater
than or equal to pin any equilibrium. If it were, then the gov- References
ernment would certainly prefer to deviate by defaulting on the
amount owegbb, and then consumingb, — (1/p) in extra con-
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