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Abstract
Exploiting the analogy with the private provision of 

a public good, this paper studies debt restructuring with an 
arbitrary number of creditors using mechanism design. Credi
tors differ in the value they expect to receive in bank
ruptcy, and this value is private information. As with public 
goods, too little debt forgiveness is granted in equilibrium 
relative to the first best. Creditors are more willing to 
make concessions under common values than under pure private 
values, an opposite phenomenon to the "winners' curse" in 
auctions. Exchange offers are an optimal restructuring 
scheme for the debtor, because they allow creditors to con
tribute to debt forgiveness at different levels.
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1. Introduction

An im portan t issue in the  theory of corporate finance is the  natu re  of the costs of 

financial distress. W hile there are no costs of financial distress if  debt contracts can be 

efficiently renegotiated (H augen and Senbet, 1978), in practice debt renegotiation is often 

difficult. G ran ting  sufficient debt forgiveness to  an insolvent firm requires a  high degree of 

coordination am ong creditors, and coordination is difficult to achieve when creditors are 

m any. T he concern about losses of firm value in financial distress has led a num ber of 

countries to  introduce special bankruptcy  s ta tu te s  which, by weakening cred itors’ 

contractual righ ts, make it easier for indebted firms to  obtain  debt forgiveness (M itchell, 

1990). V arious authors have identified th e  existence of coordination problem s among 

m ultip le creditors as the  m ain economic rationale for such s ta tu tes  (see for instance 

Jackson, 1986, and W ebb, 1991)^

In practice, m any firms voluntarily avoid restructu ring  under court supervision, and 

ob ta in  th a t creditors gran t some debt forgiveness even if  their num ber is large. In recent 

years, exchange offers have emerged as the  m ost popular m echanism for restructuring 

distressed bonds out of court in the  U .S.2. In an exchange offer, bondholders are offered to 

trad e  the ir old claims for a  new security, such as a bond with lower face value or a m ix of 

debt and equity; bondholders are free to  exchange any fraction of their portfolio. The 

success of the offer is usually conditional on a m inim um  tendering requirem ent announced 

before tendering begins.

In this paper we develop a  model of debt renegotiation w ith an arb itrary  num ber of 

privately  inform ed creditors designed to  answ er a norm ative and a positive question: the

lD ebt renegotiation may also be inefficient when the indebted firm has private  inform ation 
about its going concern value. On this subject, see G iam m arino (1989), W ebb (1987), and 
D etragiache (1995).

2For em pirical evidence on exchange offers and corporate debt w orkouts, see Weiss (1990), 
Gilson et a l (1990), A squith et a l (1994), A ltm an (1993).
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norm ative question is w hether it is possible, given cred ito rs’ pre—bankrup tcy  contractual 

rights, to  devise a debt renegotiation mechanism  th a t is ex post efficient, i.e. th a t ensures 

th a t no going concern value is lost. In other words, we ask w hether th e  common view th a t 

o u t-o f-c o u r t renegotiation tends to  yield too little  debt forgiveness is borne out, once a 

fairly general model of renegotiation is analyzed. T he positive question is why exchange 

offers are so widespread a device for debt renegotiation.

T o construct an analytical framework for this inquiry, we exploit the  analogy 

between debt renegotiation and th e  classic economic problem  of financing th e  production of 

a  public good through private contributions. If  the  indebted firm  is viable, debt 

renegotiation can benefit the creditors (it can keep the firm  in business, creating more 

value to  be divided among claimholders). However, the  benefit is non—excludable, because 

creditors who refuse to  write down the ir claims cannot be prevented from receiving a  higher 

repaym ent ra te  if the  firm rem ains in business. So the  increase in  the  value of the  firm due 

to  debt renegotiation is a public good for the  creditors. Using m echanism  design, Laffont 

and M askin (1979), Rob (1989), and M ailath and Postlew aite (1990) study  w hether the  

production of a public good can be efficient when it m ust be financed through voluntary 

contributions from consumers, and consumers are privately  inform ed about their 

willingness to  pay. Their results can be d irectly  applied to  debt renegotiation.

In our model, debt forgiveness can increase the  value of th e  firm  because it improves 

investm ent incentives (Myers, 1977)3. There is an a rb itra ry  but finite num ber of creditors. 

C reditors differ in the u tility  th a t they expect to  receive in case of bankruptcy. C reditor 

heterogeneity stem s from differences in preferences an d /o r differences in the  inform ation 

used to  forecast the  bankruptcy value of th e  firm . In th e  language of auction theory, if 

creditors differ only because of different preferences the  model is one of private  values. If 

creditors have also different inform ation, th e  model is one of com mon values, and the

3W hen a com pany has a  large debt outstanding, creditors appropria te  some of the  returns 
from new investm ent, so shareholder—oriented m anagem ent invests too little .
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expected bankruptcy payoff of a  creditor is affected by the  p riva te  inform ation th a t other 

creditors m ay reveal through their actions4.

As w ith public goods, it can be easily shown th a t all renegotiation m echanism s yield 

less debt forgiveness than  would be ex post efficient. T he reason is the s tandard  free-rider 

problem: inducing creditors to  reveal the ir tru e  willingness to  con tribu te  to  debt 

forgiveness is costly. Since creditor participation  is voluntary , some of th e  cost m ust be 

borne by the  shareholders of the indebted firm . Unless th e  going concern value of the  firm 

is substan tial, the  costs of debt restructuring exceed the  benefits, and renegotiation fails. 

This result depends crucially on the  assum ption th a t creditors have p rivate  inform ation: 

because creditors are n on -a tom istic  in our model, w ith full inform ation a  renegotiation 

plan could be devised to make each creditor pivotal. Such a  plan could im plem ent the  ex 

post efficient outcome, as in the  takeover model of Bagnoli and Lipm an (1988). On the 

other hand, if it is plausible to  assume th a t creditors are privately  inform ed about their 

‘willingness to  pay’, then our results support the  argum ent th a t financial distress is costly, 

and th a t a  bankruptcy s ta tu te  th a t facilitates debt forgiveness can be w elfare-im proving.

W e also find th a t creditors can be more easily coordinated when they have common 

values. T he in tu ition  is the following: each creditor knows th a t a restructu ring  plan 

succeeds only if  other creditors are also willing to  m ake concessions. B ut if o ther creditors 

are willing to  w rite down the ir claims, then  they m ust have inform ation th a t the 

bankruptcy value of the firm  is low. Such knowledge makes creditors more willing to  offer 

debt forgiveness. This is the opposite of the w ell-know n ‘w inners’ curse’ in auctions: w ith 

common values, bidders bid less aggressively because winning conveys unfavorable 

inform ation about the  true  value of the object (see, for instance, M ilgrom, 1987).

In  the second part of the analysis it is shown th a t exchange offers allow th e  debtor 

to  maxim ize expected profits from renegotiation. Since it is natu ra l to  assum e th a t the

4The work on public goods cited above is restric ted  to  th e  pure private  values case.



renegotiation scheme is chosen by the debtor, this result explains why exchange offers are 

so popular. In  contrast w ith other restructuring mechanisms, exchange offers allow the 

debtor to  engage in a form of ‘price d iscrim ination’: by choosing to  exchange a different 

fraction of their loan portfolio, creditors contribute to  debt forgiveness a t different levels, 

and the  debtor can take advantage of their different ‘willingness to p ay ’. P redictably , 

creditors who expect a  high payoff in bankruptcy choose to tender a small fraction of their 

claims, and vice versa. T he probability  of success of the offer is increasing in th e  going 

concern value of the firm.

Exchange offers are also studied by G ertner and Scharfstein (1991). These authors 

model bondholders as homogeneous and atom istic, and find th a t exchange offers succeed 

only if  the new claims have a higher priority  s ta tus (or shorter m atu rity ) th an  the  old ones. 

O therw ise, all bondholders hold out, and the offer fails no m a tte r how large the  welfare 

gain from debt forgiveness. In  practice, however, successful debt restructurings involving 

exchanges of debt of sim ilar m a tu rity  and priority  have been observed em pirically (A squith 

et al., 1994). O ur results indicate th a t, if creditors are not atom istic, so th a t their decisions 

have a  non-negligible effect on the  probability  of success of renegotiation, then exchange 

offers involving lower priority  debt succeed w ith positive probability , although less often 

than  it would be socially efficient.

The paper is organized as follows: section 2 contains the  basic model and the  main 

results about the efficiency of debt renegotiation. Section 3 shows the op tim ality  of 

exchange offers. In  section 4 some extensions and open issues are discussed, and section 5 

concludes.

10



11

2. A Model of D ebt R estructuring

2. 1. T he  Basic S e t-u p

A firm  has a project th a t requires an investm ent of I in the current period, and 

yields fu tu re  cash—flows w ith present discounted value of C +  I (w ith C >  0). The project 

is lost if th e  firm  files for bankruptcy. T he firm has a to ta l debt outstand ing  of D and no 

cash in  hand, so it needs external funds to  finance both  investm ent and debt service. If the 

firm  is allowed to issue new claims senior to  existing debt, then  financing should be 

forthcom ing, because C >  0. However, if  ou tstand ing  debt has protective covenants 

forbidding th e  issuance of senior debt, then  a new loan is profitable if and only if

(1) (C +  I ) - D - I  =  C - D > 0 .

If this inequality  fails, then  the firm m ust either file for bankruptcy  or try  to  obta in  debt 

forgiveness from creditors. This is ju st a  version of th e  underinvestm ent problem identified 

by M yers (1977). Since we w ant to  focus on debt renegotiation, we will assume th a t 

inequality  (1) fails, i.e. th a t C — D <  0, and th a t the  issuance of higher priority  debt is 

prohibited by existing covenants5.

T he debt outstanding  is in the hands of n creditors, who are risk—neutra l and have 

equal priority . For sim plicity, creditors hold identical shares d =  —2 — of to ta l debt 

outstanding. Creditors do not trade  debt am ongst them selves (see section 4 below for a 

discussion of trading). Existing debt contracts are incom plete in th a t they lack provisions 

specifying how renegotiation should occur. The only provision is th a t contracts cannot be 

altered w ithout the consensus of both the debtor and th e  cred ito r6.

5T he possibility of renegotiating the  seniority covenant instead of renegotiating the  face 
value of th e  debt is discussed in section 4 below.

6O ur analysis does not address the issue of how to  design optim al renegotiation provisions to 
include in debt contracts. R ather, we take contractual incom pleteness as given, and study
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Before debt restructu ring  begins, each cred ito r i p rivately  learns his expected payoff 

if the  firm files for bankruptcy Xi7. xi, which will be referred to  as the  ‘ty p e ’ of creditor i, 

is the  realization of the  random  variable X i : [x, x] —» [0, 1]. T he d istribu tion  function of 

Xi is F(xi), and the density is f(xi). x  = (x i, xn) denotes th e  vector of creditor types, 

while Ik = { x | x  < Xj < x for j  =  1, 2, k } (w ith  k =  1, 2, ..., n) is the  set of all possible 

types of k creditors. C reditor types are assum ed to  be identically  and independently 

d is trib u ted 8. In the rest of the paper, the  following definitions will be used:

*W  = H j = i

x-j = (X), ... Xi-1, x u i ,  x n)

f(x-i) = f(xj)-

Different values of Xi across creditors m ay arise because creditors have different 

preferences: for instance, ta x  considerations and regulatory  constrain ts may make 

bankruptcy more or less a ttrac tiv e  to  different investo rs9. In this case, the  model would be 

one of pure private  values. If creditor have also different inform ation about the outcom e of 

bankruptcy, then  the  model is one of common values. In  this case, the p rivate  inform ation 

received by creditor i can help o ther creditors im prove the ir forecast of the ir bankruptcy 

payoff. Following Myerson (1981), if cred itor i knew the payoff expected by other

w hat outcomes can be achieved through renegotiation.

7The debtor may also have p rivate  inform ation about the  bankruptcy  value of the  firm. See 
section 4 below for a discussion of this possibility.

8On mechanism design when private  inform ation is correlated see Crem er and McLean 
(1988).

9For instance, debt forgiveness m ay be m ore a ttrac tiv e  to  bank creditors who are poorly 
capitalized an d /o r already have large tax  credits from loss carry -forw ards, because it can 
often be designed to  avoid explicit debt w rite-offs.
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creditors, his revised expected payoff in bankruptcy would be

( 2) li(xi, x.i) = xi + eifa),

where the revision functions e\: [x, x] -»(R are non-decreasing, and satisfy

/ x  e i(xj) £(xj) dxi =  0 

for all j j- i. This property  of the  revision functions implies

f  T li(xi, x.i) f(x-i) dx-i = X i ,
*  An -1

so we will continue to  refer to x i as the expected bankruptcy value of creditor i. The 

common values model can be easily given a  pure private  values in terp re ta tion  by le tting  

the revision functions be identically equal to  zero.

Definition. The model is one o f  pure private values i f  e\(x})  = 0 fo r  all possible values o fi ,  j, 

and Xy This implies l\(x\, x .\) = x\ V x.\ 6 / n-i-

To simplify the  nota tion , define

ei(x-i) =^T j#i ei(xj).

For the sake of realism, it is assumed th a t the  payoff th a t creditors expect to  receive in 

bankruptcy does not exceed the  full face value of the  debt:
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A ssum ption 1. li(x i, x-i) < d for all Xi e [x, x], x .j G In -i, and i =  1,.., n.

The next definition makes explicit the notion of efficient debt renegotiation in the context 

of this model.

Definition. Debt restructuring satisfies ex post efficiency i f  and only i f  the new investm ent 

project is undertaken (and the firm  rem ains in  business) w ith probability one when

C  ̂  ^  i = l  kfa*  x -0>

and the project is undertaken with probability zero (and the firm  goes bankrupt) otherwise.

2. 2. T he Revelation Game

T o answer the norm ative question, of w hether ex post efficiency can be obtained 

through debt renegotiation, we adopt a  m echanism design approach sim ilar to  th a t used by 

Laffont and M askin (1979), Rob (1989), and M ailath and Postlew aite (1990) to  study the 

private  provision of a  public good. Specifically, we ask w hether there exists a  set of rules 

(a  m echanism ) for renegotiating the  debt th a t yields an ex post efficient equilibrium  

outcom e. W e lim it our investigation to  a special class of mechanism s called revelation 

mechanisms, because by the  Revelation Principle (M yerson, 1981) all equilibrium  outcom es 

of all possible mechanisms can be obtained as tru th —telling equilibrium  outcom es of a 

revelation mechanism.

T he structu re  of the revelation mechanism  is as follows: creditors confidentially and 

sim ultaneously report the ir private inform ation (their type xi) to  a fictitious m ediator. 

Based on th e  reports, the  m ediator instruc ts the debtor to  invest (rem ain in business) w ith 

probability  p, and not to  invest (file for bankruptcy) w ith probability  (1 — p). The 

m ediator also instructs the  firm to  make a  vector of paym ents u  = (a/i, <J2> ••••> ^ n) to  each
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of the  creditors if it rem ains in business (o>i is the  paym ent to creditor i). C reditors are 

asked to  accept the paym ent, and to cancel all rem aining outstanding  debt. O f course, if 

the paym ent is less than  d, the full face value of the  debt, creditors are effectively asked to 

provide some debt forgiveness. T he paym ent m ay consist of cash or of a  claim on the 

fu ture cash—flow of the firm.

In a tru th —telling equilibrium  of the revelation game, it m ust be a best response for 

each creditor to  report his true  type, and all the  creditors and the  debtor m ust be willing to 

follow the  recom m endation of the  m ediator. Let x  s  (xj, £2, ..., x n) be the  vector of 

reported types. Let ur. I n -» Rn be th e  paym ent vector recom mended by the  m ediator as a 

function of the  reported types, and le t p: I n -« [0, 1] be the probability  of investm ent 

recom m ended by the  m ediator as a  function of th e  reported types. Accordingly, if the 

m ediator chooses a mechanism  (<j, p), then o>j(xi, x_i) is the paym ent to  creditor j  and 

p(xi, x-i) is the  probability  of investm ent when creditor i reports x \  and all the other 

creditors report their tru e  types.

In an equilibrium  in which all other creditors report the ir true  type, th e  expected 

u tility  to  creditor i from a mechanism  (u , p) is:

/ l n 1 { X'^  +  t 1 “  p (Xi» x_i^  li^Xi» d x ’i-

Recalling th e  definition of li(x i, x_i) and the properties of the  revision functions, the 

expression above can be rew ritten  as

Xi +  f  x p(xi, X-i) [a>i(Xi, X-i) -  1 i(xi, X-i)] f(X-i) dX-i-
*  An -1

Since creditors get the ir expected bankruptcy payoff Xi if the m echanism  is not 

im plem ented, the  change in expected u tility  from th e  im plem entation of the m echanism is:
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(3) U (xj, xj, ojit p) = f  ̂  ( p (x i, x .j) Wi(xi( x .j)  -  li(x i, x .i) j f(x .i) dx-i

In equilibrium , each creditor m ust be a t least as well off as w ithout debt renegotiation, 

hence the  following partic ipa tion  constra in ts m ust hold:

for all x i e [x, x] and all i 10. In  a  t ru th —telling equilibrium , the  d eb to r’s expected u tility  

from a  m echanism (u , p) is

For tru th fu l reporting to  be an equilibrium , th e  m echanism  m ust satisfy the  following 

incen tive-com patib ility  constraints:

for all Xj, xj t [x, x], and for all i and j  Using s tandard  techniques (see M yerson, 1981), it 

can be shown th a t the following are necessary and sufficient conditions for

10Much of the  work on public goods does not im pose voluntary  partic ipation  constrain ts on 
the beneficiaries of the goods, so the  results are not d irectly  applicable here (see, for 
instance, d ’Asprem ont and G erard—V aret, 1979).

(4) U (xj, xj, Wi, p) > 0

(5) V(x, p, w) = J ^  p(x) [ C -  E " Wj(x) J  f(x) dx.

Accordingly, the  partic ipation  constrain t for the  deb to r is

(6) V (x, p, w) > 0.

An a lternative  specification of the  debtor partic ipa tion  constrain t is discussed in section 4.

(7) U(xi, x i, Wi, p) > U (xi, xj, Wi, p)
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incentive-com patib ility :

(8) P(x i)  = f T p(x,, x_i) f(x.i) dx .i  must be decreasing in Xi for all Xi e [x, x];
J Jn-1

(9) U (xj, xi, Wi, p) =  U(x, x, Wj, p) +  f r  f *  p(u , x .i) du f(x_i) dx .i for all Xi.
* An-1 * -M

The first condition states th a t the higher the  expected bankruptcy  payoff of a creditor the 

smaller the  probability , as expected by th a t creditor, th a t the firm  will stay  in business. 

This condition is quite natu ra l, since creditors with high expected bankruptcy  payoffs are 

less eager to see the firm continue. The second condition (derived in A ppendix 1) states 

th a t the  mechanism m ust give each creditor the expected change in u tility  of the highest 

type x plus a  m ark -up . Since by the partic ipation  constraints U(x, x, p) > 0, any 

incentive-com patib le renegotiation plan th a t satisfies the  partic ipation  constrain ts gives all 

creditor types (except type x) more than  their reservation u tility : the  second te rm  on the 

RHS of (9) represents the inform ational rent cap tured  by a  creditor of type Xi.

The inform ational rent is decreasing in xj. To understand why this m ust be the 

case, note th a t, for incen tive-com patib ility  to  hold, cred itors’ change in u tility  m ust be 

constant in xj, the reported type. B ut then  the  only difference in equilibrium  u tility  

between a type Xi and a  type xj > Xi is th a t Xi has a sm aller ‘opportun ity  cost’ of le tting  

the firm rem ain in business (see equation (3)). Hence, the increase in u tility  from 

participating  in the renegotiation mechanism m ust be larger for creditors w ith low Xi.

Consider now an incentive-com patib le m echanism  in which U(x, x, p) =  0. 

Among all incentive-com patib le mechanisms, this is the  m ost favorable to  the  debtor, 

because creditors’ u tility  is kept a t a m inim um . In th e  Appendix it is shown th a t the  

am ount the debtor expects to pay to creditor i according to such a  mechanism  is equal to 

the expected bankruptcy payoff of creditor i plus an additional te rm , which is ju st a
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reform ulation of the  inform ational ren t on the RHS of equation (9):

Hence, an incentive—com patible mechanism m ust pay each creditor more than  their 

reservation u tility  to elicit tru th fu l inform ation revelation. S ubstitu ting  in (5), the 

d eb to r’s expected u tility  becomes

P ro p o s itio i 1. A mechanism  (<j, p) is incentive-com patible and satisfies the participation  

constraints (4) and (6) i f  and only i f

This result is essentially the  sam e as Laffont and M askin (1979), Rob (1989), and M ailath 

and Postlew aite (1990). Inspection of ( IT )  shows th a t debt renegotiation can succeed even 

if  there is a  m ultip licity  of creditors, because p(x) can be non—zero for some values of x 

w ithout violating ( I T ) 11. However, successful renegotiation is too rare com pared w ith what 

is required by ex post efficiency: if p(x) =  1 whenever C >  ̂li(x i, x.i) and p(x) =  0

otherwise, condition (11) is violated unless the going concern value C happens to  be very 

large. Hence, w ith m ultiple, privately informed creditors financial distress is costly, 

because firms w ith a positive going concern surplus may go bankrupt.

^M ailath  and Postlew aite (1990) show th a t, with pure private  values, as n  -* ® the 
probability  th a t (8) be satisfied goes to  zero, so inefficiency becomes the  rule as in G ertner 
and Scharfstein (1991).

(10) f  J p(x) (Ji(xi, x-i) f(x) dx =  f  p(x) li(xi, x-i) +  F (Xi) f(x) dx. 
" J In f (x i)

C V n  r F(Xi)
(11) p(x) C - j T i = 1  li(xi> X-i) + ----— —  f(x) dx.

(11’)  f  p(x) C - y «  li(xi,x-i) + ——  J{x) dx > 0.
J i n  /(Xi) JJ



T he inefficiency arises because of asym m etric inform ation: w ith full inform ation, 

the debtor could just offer a  plan th a t gives creditors their expected bankruptcy payoff 

lj(x i, x-i). C reditors would accept, and the  debtor would invest whenever it is efficient to 

do so. W ith  asym m etric inform ation, to  im plem ent this mechanism creditors would have 

to report the ir p rivate  inform ation tru th fu lly , bu t would have no incentive to  do so, as 

reporting a  higher expected bankrup tcy  payoff would m ake them  bette r off. To avoid this 

type of free riding, an incen tive-com patib le  mechanism  m ust be devised. As shown above, 

this implies th a t the  debtor m ust give up rents to  the  creditors. Since obtain ing debt 

forgiveness is more costly than  under full inform ation, it may not be profitable for the 

debtor even if the investm ent project is socially efficient.

N ext we will show th a t if creditor heterogeneity is due to  differences of inform ation 

and not ju st to differences in preferences, then  achieving coordination is easier, and the 

debtor is be tte r off.

PB.0P0SITI0M 2. For any incentive—compatible investm ent rule p(x), the debtor’s expected 

profits are higher under com m on values than under pure private values.

Proof, see Appendix.

The in tu ition  behind th is result is the  following: each creditor knows th a t debt 

restructuring  will succeed only if o ther debtholders have a low expected bankruptcy  payoff. 

W ith  common values, this m eans th a t the  expected bankruptcy value of the  firm 

conditional on a successful restructu ring  is sm aller than  the unconditional expected 

bankruptcy value. Hence, w ith  com mon values a  creditor is more willing to  contribu te to  

debt forgiveness. This is the  opposite of the ‘w inners’ curse’ in auctions (M ilgrom , 1987): 

in an auction with common values, obtaining the  object reveals to the  bidder th a t his 

estim ate  of the  value was too high, so bidding behavior is more conservative. Proposition 2
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also implies th a t under common values condition (11*) of Proposition 1 is m ore likely to  be 

satisfied for any given investm ent rule p(x). Hence, debt restructu ring  is less likely to  be 

inefficient when creditor heterogeneity is due, a t least in part, to differences in inform ation.

3. An In te rp re ta tio n  of Exchange Offers

In the U.S. bonds are often restructured  outside of bankruptcy through exchange 

offers. In an exchange offer, the  debtor proposes to  exchange existing debt for a new 

security w ith a lower in terest ra te  or a lower face value than  the  old one. Sometimes the 

new claim is a composite of debt and other securities. Usually, the  success of the  offer is 

contingent on a  m inim um  tendering requirem ent. There are two features th a t characterize 

exchange offers as a renegotiation mechanism: first, creditors choose which fraction of their 

holdings to  exchange, effectively choosing how much to  con tribu te  to debt forgiveness; 

second, the offer specifies in advance th a t the transac tion  is void unless a sufficient am ount 

of securities are tendered. In this section, we will show th a t, when there is a m ultip licity  of 

privately  informed creditors, it is optim al for an indebted firm  to  restruc tu re  its  debt 

through an exchange offer. To show this result, we will first derive the equilibrium  

outcome of a revelation mechanism  th a t m aximizes the deb to r’s expected profits. This 

mechanism  will be referred to  as the  ‘op tim al’ revelation m echanism , although it is optim al 

only from the point of view of the  d eb to r12. Because of the Revelation Principle, this 

m echanism yields the debtor the m axim um  payoff from any renegotiation mechanism. 

Then, we construct an exchange offer game, and show th a t (under some additional 

param eter restrictions) there exists a Bayesian—Nash equilibrium  of th a t game in which all 

players get exactly the same payoffs as in the equilibrium  of the  optim al mechanism.

20

12Because the debtor uses his monopoly power to  ex trac t rents from the creditors, the 
outcom e of this m echanism leads to  larger ex -post inefficiencies than  w hat asym m etric 
inform ation alone would im ply.
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Hence, choosing the  exchange offer as a renegotiation scheme maxim izes the  d eb to r’s 

expected profits.

3. 1. An O ptim al Revelation Mechanism

In section 2 i t  was shown th a t the  m axim um  expected profits th a t the  debtor can 

obtain from an incentive—com patible revelation mechanism  th a t does not v iolate the 

cred itors’ participation constrain ts are given by equation (10). Choosing p(x) to  maxim ize

(10) point wise:

p(x) and the  condition th a t U(x, x, u, p) =  0 fully determ ine the  expected profits of the 

debtor. Through (9), the expected utility  of each creditors can also be com puted w ithout

X
F(x*) '

^ _ 1  X - i )  +   ;----- ,

l - ;  1 _ H  < (*’)
0 o th e rw ise .

derive the  paym ent function c j ( x ) .  To prove the op tim ality  of exchange offers in the  next 

section, however, it is necessary to derive an explicit solution for u{x). To th is end, rew rite 

the investm ent rule p(x) as follows:

1 i f  C > A(xi) + Q(x-i)
(12-) p (x) =

0 o th e rw ise

where

( 13)
F ( x i) V 1

A (xi) =  +  — —  +  e j(x0
f ( X i )  w j r

a n d



Following Rob (1989), let us assum e th a t the hazard ra te  of F(x) is monotonic:

F(xi)
A ssum ption 2. --------- is stric tly  increasing for all x i e [x, x] and all i =  1, N.

f (X i )

This property  holds for several commonly used d istribu tion  functions. Under this 

assum ption, A(xi) is stric tly  increasing (equation (13)). Hence, for each vector x_i there 

exists a  unique value of x , th a t solves

(15) C =  A(xi) +  Q(x-i).

Let x  = x(x-i) denote this value. Given th a t the o ther creditors report x_i, x is the  largest 

type th a t creditor i can report to  the  m ediator w ithout forcing bankruptcy. Hence, x(x_i) 

is the  ‘p ivo tal’ type of creditor i according to  the  investm ent rule p(x). N ote th a t, if the 

other creditors report low types, the term  Q(x_i) is sm all, and the ‘p ivo ta l’ type for 

creditor i is large. Hence, x(x-i) measures the  ex ten t of the  opportunities for holding out 

(Rob, 1989).

Lemma 1. In  the optimal mechanism , the paym ent to creditor i is given by

(16) v \(x \, x-\) =  oJi(x.i) =  x (x .j)  + e\(x.\).

Proof, see Appendix.

According to Lem ma 1, creditor i receives a paym ent th a t is independent of the type th a t

F(x-)
(14) Q (x .,)  - e ,(x k) +  [ xj +  -  J -  .
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he reports, and m ay be increasing or decreasing in the types reported  by the  other 

creditors. The function x(x_i) is decreasing in each com ponent of x_i, as rem arked above. 

On the o the r hand, ei(x.i) is increasing in each com ponent of the  vector x_i, because, if 

other creditors report high bankrup tcy  payoffs, then creditor i revises his expected 

bankrup tcy  payoff upw ards, and is less willing to  con tribu te  to debt forgiveness. If the 

‘holding out effect’ dom inates the  ‘revision of expectations’ effect, then the  paym ent from 

the optim al m echanism  is decreasing in each com ponent of x.i. In the  case of pure private 

values there  is no revision of expectation effect, and £>i(xi, x.i) is decreasing in th e  type of 

the o ther creditors.

3. 2. An Exchange Offer G am e

Consider the  following debt renegotiation m echanism . The debtor offers creditors a 

new security  w ith face value b in exchange for their old claims (in equilibrium , b <  d, the 

face value of the  old deb t). The offer states th a t exchange will be valid, and th a t the 

debtor will rem ain in  business, only if  the am ounts tendered by the creditors satisfy a 

certain  condition specified in th e  offer. O therwise, the  exchange will be void, the  cred itors’ 

original claims will rem ain in force, and the debtor will file for bankruptcy. A fter the  offer 

is announced, creditors sim ultaneously exchange a  fraction hi e [0, 1] of the ir holdings. Let 

h = (h i, h 2, ..., hn) denote the  vector of am ounts tendered. After creditors tender, if the 

offer succeeds the deb tor undertakes the  investm ent project, and if the offer fails the  debtor 

goes bankrup t. N ote th a t no new decision is made a t this stage of the game: the  debtor 

just follows the rules s ta ted  in the offer13.

This renegotiation m echanism , while it resembles an exchange offer, is not a 

revelation m echanism , since there  is no fictitious m ediator to receive reports and to 

recom mend actions based on those reports. In the revelation gam e creditors choose the

13On the issue of ex post renegotiation of the mechanism, see section 4 below.



type th a t they report and w hether or not to  partic ipate . In the exchange offer gam e the 

only action chosen by the creditors is the am ount tendered hi. Also, the  investm ent rule 

chosen by th e  debtor is a  function of the am ounts tendered and not of the  reported types. 

To show th a t there is an equilibrium  of the exchange offer gam e th a t yields the  same 

payoffs as the optim al revelation m echanism , it will be shown th a t the am ounts th a t 

creditors tender in the  exchange offer are m onotonic functions of the type. Hence, the 

debtor can infer the type of each creditor by observing the  am ounts tendered, and he can 

then follow the same investm ent rule of the optim al m echanism . To prove these results, it 

is necessary to  impose an additional assum ption on the  param eter values.:

A ssum ption 3. The param eters x, x, C, and n, and the functions ei(x j), F (x i), and f(xi) are 

such th a t for all x_i and x ’-i e I n-i, if Q (x-i) >  Q (x’-i), then (Ji(x-i) <  u>i(x’-i) (where 

Q (x-i) is defined in (16)).

This assum ption states th a t the paym ent assigned to  creditor i by the  optim al revelation 

m echanism (see Lemma 1) m ust be sm aller the ‘la rger’ is the  vector of o ther creditor types, 

where ‘larger’ means to  yield a  larger Q (x-i). This assum ption is satisfied if  the ‘revision of 

expectation’ effect on i i ( x i ,  x .i) is small relative to  the  ‘holding o u t’ effect.

Propositioi 3. Under Assum ptions l —3) there is an equilibrium o f the exchange offer game 

that yields the debtor and the creditors the sam e expected utility as the optim al revelation  

mechanism. In  this equilibrium , creditors with lower expected bankruptcy p a yo ff tender a 

larger fraction o f their portfolios, m aking a greater contribution to debt forgiveness.

Sketch of the  proof (see Appendix 3 for the com plete proof). T he first step  is to  derive the 

am ount th a t a creditor of type xj m ust tender to  obtain the  sam e expected u tility  as in the 

equilibrium  of the optim al revelation mechanism. Let H (xi) denote this am ount. T hen, it
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is shown th a t, if the  face value of the  new security b is chosen appropriately , H(xj) t [0, 1] 

for all Xi e [x, x]. T he th ird  step is to show th a t the functions H(xi) are m onotonically

25

decreasing, i.e. th a t creditors who expect to  receive a higher payoff in bankrup tcy  m ust 

tender a sm aller share of their portfolio, and therefore contribu te less to  debt forgiveness.

Using this relationship, the investm ent rule of the  revelation mechanism  p(x) can be 

expressed as an investm ent rule for the exchange offer, i.e. as a m apping from the  set of

offer game the debtor announces th a t the  exchange offer is valid if and only if the am ounts 

tendered satisfy:

(where h_i = (hi, ..,h i-1} hi*j, h n)). Since the debtor is com m itted to  invest whenever the 

offer succeeds, this announcem ent results in the  investm ent rule p(G (h)). If creditors of 

type xj tender H(xi), then p(G (h)) =  p(x), and in the equilibrium  of the exchange offer the 

firm rem ains in business for the  sam e realizations of the  vector of types x as in the 

equilibrium  of the optim al revelation mechanism. Since the  investm ent rule p(x) 

maximizes the deb tor’s expected profits, if creditors respond by tendering H(x), p(G (h)) is 

optim al for the debtor. On the  other hand, given the investm ent rule p (G (h i)), by 

construction tendering H(xj) gives a creditor of type Xi the sam e expected u tility  as the  

revelation mechanism. D eviating from H(xi) m eans im ita ting  the  action of another type.

A ssum ption 3 is needed for this result. Once i t  is established th a t H(xi) is monotonic, the 

function can be inverted to yield

am ounts tendered to the unit in terval. Accordingly, in the equilibrium  of the  exchange

(17) x i =  H -1(hi) = G (h i).

v ^ n  r w o ]
(18) C > J *  hfG thO , G (h .j)] +  — — — - ,

I f [G(hi)j



By incen tive-com patib ility , this is suboptim al, and H (xi) is a  best response. •
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Exchange offers are optim al for the debtor because they allow creditors who are 

optim istic about the outcom e of bankruptcy to contribu te less to  debt forgiveness, and vice

out of bankruptcy , the  debtor effectively engages in price d iscrim ination14.

(18) is the  condition for the exchange offer to  succeed. Generally, this condition is 

more com plex than  a  m inim um  tendering requirem ent, so the equilibrium  of the  exchange 

offer gam e of Proposition 3 does not exactly m atch real world exchange offers. However, 

condition (18) can be expressed as a  minimum tendering requirem ent for particu lar 

param eterizations of th e  model. Specifically, if there  exists a  m onotonically increasing 

function R( •) such th a t

if the revision functions are linear.

14This result is related to  Cornelli (1992). She shows th a t, for a m onopolist facing a  fixed 
cost of production, the  optim al selling procedure is to  offer custom ers a  menu of possible 
prices. As in our case, high valuation consumers are willing to  pay a  price above the 
m inim um  to  increase the  probability  of the  good being produced.

versa. By exploiting th e  cred itors’ different ‘willingness to  pay ’ for the benefit of staying

(■9) H ( X L i  »■ ] = X  i =i { W ' ) '  GM  + )■

then the exchange offer succeeds if and only if

hi > R-'(c ).

and R -1(C ) is the  m inim um  tendering requirem ent. The function R (-)  exists if, for 

instance, the  d istribution  function F (x j) is of the class k (x j)Q, w ith a  and k constant, and



4. Extensions and Open Issues

4. 1. T rad ing  D istressed D ebt

In our analysis of debt renegotiation, we have ignored the possibility th a t creditors 

trad e  am ongst them selves or with other po tential investors. In practice, however, 

distressed debt can be traded . T he type of debt most highly m arketable consists of bonds, 

because underw riters usually com m it to  make a secondary m arket in the  paper th a t they 

issue. Secondary m arkets for corporate bonds in general, and distressed corporate bonds in 

particu lar, are usually quite illiquid w ith large bid—ask sp reads15. T he largest share of 

distressed debt consists of claims for which there is no organized secondary m arket, such as 

bank loans, or trade  cred its16. T he opportunities to trade  this type of debt are likely to  be 

even m ore lim ited than  in the case of bonds. Hence, while trad ing  in distressed debt takes 

place, it is unlikely to  result in the perfectly com petitive allocation.

Let us now consider how introducing lim ited trad ing  opportunities would change our 

analysis of debt renegotiation. F irst of all, we have in terpreted  li(x i, x_i), the  payoff th a t 

creditors expect to  receive in th e  absence of (or in case of failure of) renegotiation, as the 

expected bankruptcy payoff. If debt can be traded , h (x i, x .\)  should be re in terpreted  as 

the  m axim um  of two quantities: the  value th a t creditor i expects to  receive in bankruptcy, 

and the  price th a t he expects to  receive if he sells the  debt. W hat com plicates the analysis 

is th a t, in principle, the  resale price may be affected by the  inform ation th a t is revealed 

during renegotiation. If creditors are aware of this effect, then the ir strategies in 

renegotiation m ay change17. However, as long as secondary m arket trad ing  opportunities

15Ramaswam i and Moeller (1990) report extrem e buy and sell spreads in the  distressed bond 
m arket (p. 22). Also A ltm an (1991) reports th a t distressed bonds are often illiquid.

16For instance, in the sample of 103 financially distressed firms studied by A ltm an (1993), 
the ratio  of non—traded to traded  debt is 4 to 1.
17A sim ilar problem  arises in T reasury  bill auctions (B ikhchandani and H uang, 1989). In 
m any countries, T reasury bills are auctioned off to prim ary  dealers, who then  resell the 
securities to  the public a t large. Bidding strategies in the  prim ary  auction, if observable to
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are lim ited, neglecting this effect should not seriously d isto rt our analysis of renegotiation.

A second issue is w hether the  assum ption th a t debt is held by heterogeneous 

investors is consistent w ith the existence of lim ited trad ing  opportunities ex ante. In our 

model, creditors of different type receive a  different expected u tility  in equilibrium , so 

identical debt claims have a  different value to  different creditors. If debt was traded  in a 

perfectly com petitive m arket before renegotiation, then  all gains from trade  would be 

exhausted, creditor heterogeneity would be elim inated, and our analysis of debt 

renegotiation would be irrelevant. However, w ith trad ing  frictions, such as asym m etric 

inform ation, this is not necessarily the  case. In  a dealer’s m arket, for instance, a large 

bid—ask spread can be a  sign th a t poten tial gains from trade  rem ain unexploited. As 

rem arked above, spreads tend to  be large in distressed debt m arkets, suggesting th a t the  

assum ption of creditor heterogeneity is not com pletely off the  m ark. On this subject, in his 

em pirical study of distressed LDC debt in  1986—87, Jam es (1990) finds evidence supporting 

the hypothesis th a t creditor banks had heterogeneous valuations in spite of the existence of 

a secondary m arket for the debt.

Nonetheless, a com plete theory  of debt renegotiation should in troduce lim ited 

trad ing  opportunities explicitly in to  the  analysis. O ur results on debt renegotiation should 

be seen as a  first step in a direction in which more advance is to  be expected.

4. 2. D eb tor’s P riva te  Inform ation about th e  B ankruptcy  V alue of th e  F irm

The debtor may also receive private  inform ation ( le t’s call it xo) about the  value of 

the firm in bankruptcy. In th is case, the  analysis of section 2 should be modified by 

extending the  vector of types x to  include also x 0, and by im posing an additional 

incen tive-com patib ility  constrain t in  the  revelation game. However, since th e  deb tor’s 

payoff is identically zero in bankrup tcy , his expected payoff does no t depend on x 0 directly,
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the public, reveal inform ation th a t is reflected in the secondary m arket price.



and for incen tive-com patib ility  to  hold the functions cu and p m ust be constan t in xo: 

because the deb tor’s expected profits are not a  function of the bankruptcy  value of the 

firm, the  p rivate  inform ation th a t the  debtor may have concerning th a t value cannot be 

credibly com m unicated. This is true  even if the debtor has b e tte r  inform ation than  the 

creditors, or if he knows the  true  bankruptcy value of the firm. Hence, neglecting the 

deb tor’s inform ation is w ithout loss of generality. On the o ther hand, if  the  d eb to r’s 

private inform ation is about the  going concern value of the firm , then this conclusion no 

longer holds, as we discuss below.

4. 3. A sym m etric Inform ation about th e  C ontinuation V alue of the F irm

In the  model presented here the value of the firm as a going concern is known to all 

parties, while creditors have private inform ation as to  the  value th a t they expect to  receive 

in bankruptcy. A lternatively, it could be assumed th a t the going concern value of the  firm 

is private inform ation. In  this case the  renegotiation problem would change as follows: 

first, the type of security offered in the exchange offer (cash, risky debt, a mix of debt and 

equity) would d ic tate  how creditors’ expected u tility  depends on cred ito rs’ private 

inform ation. For instance, creditors’ expected payoff is independent of the  going concern 

value of the  firm if the  security is riskless debt, bu t it is linear in  the  estim ated  going 

concern value if the security  is equity. Second, the d eb to r’s expected profits would be a 

function of the  going concern value, so the debtor’s private  inform ation would become 

im portan t. The choice of the  restructu ring  plan (including the choice of security) would 

reveal some of the deb tor’s private  inform ation.

Inform ation revelation through the choice of the  new security  in debt workouts has 

been studied in models in which the  debtor knows the tru e  continuation value of the  firm 

and creditors behave like a coalition18. However, the general case, in which all parties have

29

18See Brown et al. (1994) for an em pirical study of inform ation revelation through choice of 
security, and Detragiache (1995) for a  theoretical study  of how the  ab ility  to  choose the
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potentially  relevant private  inform ation and there are coordination failures among 

creditors, rem ains to  be investigated.

4. 4. E x A n te  versus Ex Post Budget Balance

In the lite ra tu re  on public goods the participation  constrain t imposed on th e  debtor 

(equation (6)) is often referred to as lex ante budget balance’. This constrain t requires the 

m echanism  to  make the debtor be tte r off ex ante , i. e. before the debtor knows the 

paym ents th a t he will have to  make to  the  creditors. An a lternative  form  of the 

partic ipation  constrain t is lex post budget balance*. In th is case, the  continuation value of 

the  firm m ust exceed the  to ta l am ount paid out to  creditors whenever the  m echanism 

requires the  firm  to stay  in business w ith positive probability:

(20) p ( x ) [ C - E “ W i(x)]>0 V x € In-

W hich of the  constrain ts is the  most appropriate depends on how the  financing for the  new 

investm ent project is arranged. If no financing arrangem ent is m ade before debt 

renegotiation takes place, then for realizations of x  such th a t C <  Sn  ̂ u \(x )  no investor 

would be willing to  finance the  new project, and ex post budget balance would be a  more 

appropria te  constrain t.

A lternatively, financing for the new project m ay be arranged before renegotiation. 

T he debtor may have obtained a  com m itm ent by a  lender to  finance the project conditional 

on debt renegotiation to  succeed. P re-arranged  financing of this type  is com m only used by 

firm s th a t restruc tu re  debt through exchange offers. In this case, ex ante budget balance is 

th e  appropria te  constraint because, whenever ex ante budget balance holds, a  risk—neutral 

investor should be willing to  supply p re-arranged  financing. In any case, the  distinction

m ix of securities affects renegotiation efficiency.
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between the  two types of constrain t is not very im portan t for the  results: since agents are 

risk—neutra l and there is a continuum  of possible types, for any m echanism  th a t satisfies 

the cred ito rs’ partic ipation  constrain ts and incen tive-com patib ility  constrain ts there  exists 

a paym ent scheme th a t preserves ex post budget balance whenever ex ante budget balance 

holds (see M ailath and Postlew aite, 1990).

4. 5. R enegotiation w ith  M ajority  V oting

In the  analysis it is assumed th a t debt can be restructured  only w ith the unanim ous 

approval of all creditors. In  term s of the  model, the  partic ipa tion  constrain ts of all 

creditors have to be satisfied w ith probability  one. Sometimes, however, a restructuring 

plan m ay be subject to  m ajority  voting. In the U.S., for instance, if a  firm  is in C hap ter 11 

a restructu ring  plan can be approved by ju st a 2 /3  m ajority  of each class of claim ants. We 

claim th a t also under m ajority  voting exchange offers rem ain useful as tools for price 

discrim ination. Consider the  following tw o -p a rt m echanism : the debtor proposes a  plan 

th a t includes a  flat m inim um  debt forgiveness rate , as well as an offer to  exchange the old 

debt for another asset w ith an even lower face value. C reditors vote on the plan. If the 

m ajority  is in favor, all debt is scaled down, and the  exchange offer takes place. If the 

m inim um  tendering requirem ent is m et, then the firm  continues, otherw ise bankruptcy 

follows. This mechanism certainly allows shareholders to  replicate th e  outcom e of a  plan 

th a t gives all debtholders the same payoff rate: it is sufficient to set th e  flat ra te  of debt 

forgiveness high enough to  ensure th a t continuation is profitable even if nobody 

participates to  the exchange offer. On the  other hand, shareholders m ay gran t them selves 

a  higher expected profit by asking for a  lower flat ra te  (thereby increasing the probability  

th a t the plan will be approved), and extracting fu rther deb t forgiveness from low 

bankruptcy value creditors through the  exchange offer. As in th e  model of section 3.2, 

some types of creditor should be willing to  contribute m ore than  the  flat ra te  to  increase 

the probability  th a t the firm will rem ain in business.
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4. 6. R enegotiation of the  Seniority C ovenant

As an a lternative  to  debt forgiveness, the  indebted firm could ask creditors to  waive 

the s tric t seniority covenant a ttached  to  existing debt contracts, and allow the  debtor to 

finance the new investm ent project by issuing a senior lo a n 19. Depending on the  original 

contractual agreem ents, such a waiver may need unanim ous consent of the  creditors, or a 

m ajority  vote m ay be sufficient. A waiver of the seniority covenant, while it allows the 

debtor to  finance the new pro ject, does not result in any debt forgiveness. Hence, if the 

return  from the  project is non-stochastic , renegotiating the seniority covenant yields 

shareholders of the indebted firm a payoff of zero (see (1)). C learly, the  debtor is b e tte r  off 

renegotiating using an exchange offer even if the  covenant can be renegotiated by m ajority  

vote. On the other hand, if the  re tu rn  from the  investm ent project is stochastic, there  may 

be large enough realizations of the  retu rns to  leave room for a positive payoff for equity 

even if no debt forgiveness is obtained . If the  covenant waiver requires only a  m ajority  

vote, then asking for the w aiver will increase the probability  of rem aining in business. 

Hence, even though it leaves th e  firm  w ith a larger debt ou tstand ing , and does not exploit 

cred itors’ different ‘willingness to  pay’, shareholders m ay be b e tte r off than  w ith debt 

forgiveness.

4. 7. Renegotiation of the  M echanism  E x Post

Depending on the  particu lar m echanism , the ex post inefficiencies highlighted in 

section 2 may create incentives to renegotiate the  outcom e of the game; if renegotiation is 

an ticipated , then the natu re  of the equilibrium  m ay change dram atically  (see Myerson, 

1991, Ch. 10). This is a w ell-know n problem in the s ta tic  m echanism design literature . 

Ausubel and Deneckere (1989, 1993) have shown th a t, in the case of bilateral trading

19W e are indebted to a referee for suggesting this point.
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problem s, the  solution to  the  s ta tic  m echanism  design problem  can be sustained as a 

sequential equilibrium  of a m ultiperiod game. If argum ents sim ilar to  those of Ausubel and 

Deneckere can be extended also to  m echanism  design problem s w ith m any agents, then  our 

results are valid. This is an im portan t topic for fu tu re  research.

5. Concluding Rem arks

The analogy between debt forgiveness and the  p riva te  provision of a  public good 

indicates th a t, w ith an arb itra ry  num ber of privately  inform ed creditors, the  free rider 

problem  causes o u t-o f-c o u rt debt restructuring  to  succeed only if efficiency gains are large 

enough. In general, firms are likely to  go bankrupt too  often for ex post efficiency to 

obtain , so financial distress is costly.

An im portan t question is w hether inefficiencies of this type justify  the  existence of 

bankrup tcy  s ta tu tes  which, by weakening the  p re -b an k ru p tcy  rights of creditors, make 

restructuring  more likely (such as C hapter 11 in the U .S.). This question is quite complex: 

for instance, ex ante firms may be b e tte r off when they have the  option of issuing a security 

th a t is hard to  renegotiate ex post, as in  th e  models of R ajan (1992), and D etragi ache 

(1994). Also, court in tervention generates deadweight costs of its own, and it is not clear 

w hether the p a rty  who makes the  filing decision will m ake the  socially efficient choice 

between liquidation and reorganization. Critics of C hapter 11 often point ou t th a t 

m anagers of distressed firms always file for reorganization, in the  hope th a t a  ‘m iracle’ will 

restore the  firm  to  solvency before a  final decision is m ade (see, for instance, Bradley and 

Rosenzweig, 1992). Such perverse incentives may be reduced by im proving the design of 

reorganization laws, but they may be hard  to  elim inate altogether.

O ur analysis also shows th a t, under some conditions, exchange offers are an optim al 

way to  renegotiate debt for a firm facing a m ultip licity  of creditors whose willingness to  

contribu te to  debt forgiveness is private  inform ation. In an exchange offers, by choosing



which fraction of the  portfolio to  tender, creditors choose how much deb t forgiveness to 

supply. This helps reducing the  im pact of th e  free rider problem . W e find th a t exchange 

offers could benefit the  debtor also when debt is renegotiated through a m ajority  vote, as it 

is th e  case in C hapter 11.

Since creditor heterogeneity is a barrier to  efficient debt renegotiation, and trade  

among creditors should reduce heterogeneity, the  grow th of increasingly liquid secondary 

m arkets for distressed securities should m ake financial distress less costly. W hile in Europe 

no such m arket has yet emerged (T he Econom ist, 1994), in the  U.S. an inform al m arket for 

non-perform ing LDC loans has existed since 1986, and th e  m arket for distressed corporate 

bonds has grown in recent years (A ltm an, 1993). Specialized interm ediaries ( ‘vulture 

funds’), who buy large quantities of a distressed issue, have emerged. By reducing the 

num ber of creditors involved in restructuring, vu ltu re  funds can facilitate  o u t-o f-c o u rt 

debt restructuring.

Related to  debt renegotiation is the  issue of covenant renegotiation. Berlin and 

M ester (1992) suggest th a t p rivate  debt usually carries more stringent covenants than 

public debt because covenant renegotiation is easier when it involves only a small num ber 

of creditors. A lthough we have not studied the issue of an optim al m echanism to 

renegotiate covenants, our results suggest th a t if a  m echanism  could be devised to  give 

heterogeneous creditors different payoffs, then renegotiating covenants w ith m ultiple 

creditors would be easier, and perhaps i t  would become possible to  a tta ch  more restric tive 

covenants to  public debt as well.

To focus on th e  free rider problem among creditors our model has abstracted  from 

several im portan t features of real world debt restructuring . For instance, we have assumed 

th a t all debt is homogeneous, while in practice firms issue several classes of debt claims 

(bank debt, senior bonds, subordinated bonds, com mercial paper). D ifferent categories of 

creditors may also have different inform ation: for instance, banks who have a long -term  

relationship w ith the debtor are likely to  be be tte r inform ed than  public creditors, and in

34
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fact banks appear to  play a special role in debt restructuring . Brown et al. (1993) and 

Jam es (1993) are em pirical studies of this subject. A nother issue th a t we have neglected is 

the possibility of partia l liquidation. Distressed firms frequently engage in asset sales 

(A squith  et a l , 1994). Brown et a l  (1994) present evidence th a t asset sales by distressed 

firms reflect pressure from sh o rt- te rm  creditors, and th a t, in contrast w ith  asset sales by 

healthy firm s, they benefit creditors and hurt shareholders. F inally, debt restructuring  can 

also lead to  a  reallocation of control powers w ith in  the  firm  (Gilson, 1990). In th is case, 

the  resolution of financial distress has potential effects on agency problem s between 

m anagem ent and shareholders, and th e  going concern value of th e  firm  depends on how 

control rights are red istribu ted  in the  workout. A com plete theory of financial distress will 

need to  encompass all these aspects. Em pirical studies of debt w orkouts and bankruptcy, 

which have grown dram atically  in recent years, will certainly provide im portan t insights 

for the  developm ent of such a  theory.



D erivation o f equation (8). For the  incentive—com patib ility  constrain ts to  hold, i t  m ust be

Xi =  argm ax U (xi, Xi, p).
x  i

Appendix 1

Let U (xi, xi, p, u) be the  m axim um  u tility  of creditor i from the m echanism  (p, u). Then, 

by the  envelope theorem

d ^ ..=  -  / T p(xi, x - i )  f ( x - i )  d x . j  < 0 .
d x i  J

Hence, the  equilibrium  u tility  from the  mechanism  m ust be decreasing in the  cred itor type. 

R eintegrating this expression,

U (xi, Xj, p, cj) -  U(x, x, u, p) +  f  In ( [ f * .  - 3- ^ —  du j f(x-i) d x .j =

U(x, x, u, p) +  f  j f * .  p(u, x .i)  du f(x .i) d x - i .

D erivation o f equation (10). From  (3) and (9)

(A l)  f r p(xi, x .i) Wi(xi, x .i) f(x_i) dx .i =
*  An -1

f I p(xi, x-i) li (x i( x .i) f(x-i) dx-i + fj p(u, x .i) du f(x.i) dx-i.
J i n -l A n - 1 « *1

T he second term  on the RHS of this equation is the inform ational ren t earned by creditor i.



Taking expectations over all possible values of xi:

(A2) p(x) Wi(x5, x-i) f(x) dx =

/ In  P ( x i ,  x - i )  l i ( x i ,  x - i )  f (x )  d x  +  f  ̂  ( | J** J*. p ( u ,  x - i )  d u  f ( x ; ) d x ; j f ( x . i )  d x . j .  

In tegrating  by parts the  term  in brackets:

(A2) f *  J * .  p(u, x .j)  du f(xi) dxi =  f *  p (xi, x .j)  F (x j) dxi,

So the expected inform ational ren t can be w ritten  as

f ln p (xi, x-i) (F (x i)/f(x i)] f(x) dx.

Substitu ting  in (A2) yields (10).
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Appendix 2

P roof o f P roposition 2. If p(x) is incentive—com patible, the d eb to r’s expected profits are 

given by equation (10). U nder pure private  values, the  revision functions ei(x-i) are 

identically  zero, so it is sufficient to  show th a t

f  T p(x) [ En ej(x .i) f(x) dx <  0.
* A n  L 1=1 J

Using th e  definitions of ei(x_i) and of P (x i), th is inequality  can be rew ritten  as

X  "= 1  X j * i  [ / x  p (xi) e‘(xi) f(xj)  ] <  °-

Since by definition J** Ci(xj) f(xj) dxj =  0 for all i and j, and ei(xj) is increasing, there 

exists an x i such th a t ei(x j) $ 0 as Xj $ xi, and we can w rite

/ P( i i )  ei(xj) f(xj) dxj +  J ? .  P(xO ei(xj) f(Xj) dxj =  0.

P (x j) is decreasing because of incen tive-com patib ility , hence

/ P(xi )  ei(x j) f(xj) dxj <  J*Xi P (x i)  e i(x j) f(xj) dxj,

and

f k j P (Xi) e i(xj)  f(x^  dx  ̂ >  f k i  P (Xi  ̂ e i(x^  f^xj) ‘k j-
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B ut th en

/ x  p ( x i )  e i ( x j )  f ( x j )  <  p ( x 0  / x  e ' ( x j )  f ( x i )  d x J =  ° -

P roof o f Lem m a 1. From  the  definition of x(x_i) i t  follows th a t th e  investm ent rule of the 

optim al m echanism  can be rew ritten  as

1 fo r  x  i < x(x_i)
P(x ) =

0 o th e rw ise .

Hence, from equation (7) the  change in u tility  to creditor i from th e  optim al m echanism  is

(A3) U(xi, xj, p, LS) = f , /* * p(u , x.i) du f(x-i) dx.i =
* An-1 *

f l  ̂ m ax [x(x-i) — Xi, 0] f(x_i) dx_i.

From  equations (A3) and (3),

(A4) f T p(xi, x-i) (Ji(xi, x-i) f(x-i) dx-i =
•' An-1

J In 1 Xi +  ei(x-i) +  max [x(x.4) -  Xi, 0] J  f(x_i) dx.i.

Since x(x_i) — Xi <  0 when p(xi, x_i) =  0, and x(x_i) — xi >  0 when p(xi, x_i) =  1, a  

solution to  (A4) is
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x-i) = x(x-i) + ei(x-i) •

Proof of P roposition 3. Define the  set T(xi) = { x.i | C > A(xi) -f Q(x_i) }. This set 

contains all th e  vectors x-i such th a t p(xi, x-i) =  1. If Xi is large, then the  set T(xi) may 

be em pty, bu t to  keep the  exposition simple this possibility is neglected in the  rest of the 

proof. The proof for the  general case is in the  working paper version of th is article. Let 

f(x .j | r(xi)) denote the density of x-i conditional on Xi c T(xi). If the  exchange offer is 

expected to  succeed w ith probability  p(x), then  th e  expected change in u tility  to  creditor i 

from tendering an am ount h i is

U(xi, hi, p) =  f  { P(xi, x-i) [hi b + (1 - hi) d -  li(xi, x-i)] f(x_i) dx.i.

For the exchange offer to yield the  same change in expected u tility  as th e  revelation 

mechanism, the  am ount tendered h i m ust satisfy

f T p(xi, x.i) [hi b +  (1 — hi) d] f(x-i) dx-i =  f  y p(xi, x .i)  cj(x.i) f(x_i) dx.i,
j  i n - l  * An-1

hence

(A5) [hi b + (1 -  hi) d] =  f  r x̂ .̂ ̂ i(x-i) f(x.i | T(xi)) dx.i s W(xi).

Lem ma 3. Under Assum ptions 1—3 W(x\) is strictly increasing.

Proof. As Xi increases, the  set T(xi) loses some elem ents. Specifically, only ‘sm aller’ 

vectors x .i (vectors x .i th a t yield a  sm all Q (x .j)) rem ain in the set. By A ssum ption 3, the 

paym ents i i  associated w ith these vectors are larger, so W (xi) is increasing.
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For a  creditor i of type xi to  ob ta in  th e  sam e expected u tility  as in the  revelation gam e, in 

the exchange offer he m ust tender

d -  W (xO
(A6) H(xO =  ~ d _  b------ •

Since W (xt) is m onotonically increasing by Lem ma 3, H (xi) is m onotonically decreasing: 

creditors w ith a  large expected bankruptcy  payoff exchange a  sm aller fraction of their 

portfolio. For H (xi) be feasible, i t  m ust be the  case th a t H (xi) e [0, 1] for all Xi e [x, x]. 

From  (A6) this is equivalent to  W (xi) e [b, d] for all x i e [x, x]. Since W (xi) is increasing, 

to  ensure th a t W (xi) > b it is sufficient th a t the  face value of the new asset be b =  W (x). 

To see th a t W (xi) < d, recall th a t in  the  optim al revelation m echanism  the  u tility  of the  

highest bankruptcy payoff type is equal to  zero, hence

/ In ., P(* ’ f(X-!) ‘k *1 =  / In -, P(X’ !i(X’ X‘i)l f(X-^ d x -i‘

Hence,

W (x) =  / l i (x,  x-i) f(x .i I r ( x i) )  dx-i.

Since li(x , x_i) < d by Assum ption 1, it  follows th a t also W (x) < d. Hence, if  b =  W (x), 

then H (xi) e [0, 1].

Since H(xi) is monotonic, it can be inverted, and for all x i e [x, x] one can w rite

x i =  H -l(x i) = G (hi).

Consider the following strategy  for the  debtor: offer a  new asset w ith  face value b =  W (x),
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and announce th a t the exchange offer will succeed if  and only if the  am ounts tendered 

satisfy the  following condition:

F[G(hi)]
(A7) C > l,[G (hO , G (h .,)] +  — — —

The announced rule for th e  success of the  exchange offer yields the  same probability  of 

investm ent as the optim al revelation mechanism  whenever creditors tender H(xi). By the 

incen tive-com patib ility  of the  revelation m echanism , i t  is a best response for creditors w ith 

bankruptcy payoff xi to  tender H(xi). Finally , the  deb tor’s strategy  m aximizes his 

expected profit by construction. •
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