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Abstra t 

We mode  the effects on banks of the introduction of a market for credit derivatives; 
in particu ar, credit-defau t swaps. A bank can use such swaps to temporari y transfer 
credit risks of their  oans to others, reducing the  ike ihood that defau ting  oans trigger 
the bank’s financia  distress. Because credit derivatives are more flexib e at transferring 
risks than are other, more estab ished too s, such as  oan sa es without recourse, these 
instruments make it easier for banks to circumvent the ‘‘ emons’’ prob em caused by 
banks’ superior information about the credit qua ity of their  oans. However, we find 
that the introduction of a credit-derivatives market is not necessari y desirab e because it 
can cause other markets for  oan risk-sharing to break down. r 2001 E sevier Science 
B.V. A   rights reserved. 
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1. Introdu tion 

Credit derivatives are over-the-counter financia  contracts that have payoffs 
contingent on changes in the credit qua ity of a specified firm or firms; the 
specified firm is typica  y not a party to the contract. The market for credit 
derivatives was deve oped during the ear y 1990s by  arge money-center 
commercia  banks and investment banks. The market is sma   but is growing 
quick y. 

To date, credit derivatives are used to trade risks that are a ready traded in 
existing markets. The under ying instruments on which credit derivatives are 
written are typica  y corporate bonds, Brady bonds,  arge  everaged bank 
 oans, or poo s of homogeneous sma    oans such as credit card receivab es. 
Thus, for now, credit derivatives can be thought of as instruments that 
repackage traded risks into more convenient forms. The question we address 
here is whether, from a theoretica  perspective, credit derivatives can a so be 
used to trade heretofore nontraded credit risks. In particu ar, we focus on sma   
and medium-sized bank  oans for which asymmetric information concerns 
outweigh reputation concerns of the  ending bank. 

If credit derivatives cou d penetrate this market of untraded risks, the effects 
on banks  ike y wou d be  arge. (Here, we view banks as end-users of credit 
derivatives, and ignore the potentia  profits to be made by money-center banks 
as dea ers in the credit-derivatives market.) Bank  oan portfo ios are typica  y 
concentrated within business sectors and geographic regions. An important 
reason for this concentration is an asymmetric information prob em: Banks 
know more about the va ue of their  oans than do outsiders. Banks with high-
qua ity  oans wi   tend to refrain from se  ing pieces of their portfo io if 
outsiders cannot distinguish such  oans from  ow-qua ity  oans. Reputation 
effects in the  oan-sa es market can he p mitigate prob ems caused by 
asymmetric information, but the inherent  imitations of such effects are 
evident in the continued concentration of banks’ portfo ios. 

We argue that credit derivatives’ flexibi ity in repackaging risks can, in some 
circumstances, a  ow banks to trade previous y untradeab e credit risks. The 
ana ysis fo  ows an observation by Duffee (1996) that, depending on the nature 
of a bank’s private information about a  oan, the uncertainty in a  oan’s payoff 
potentia  y can be decomposed into a component (or components) for which 
the bank’s informationa  advantage is re ative y sma   and a component (or 
components) for which the bank’s informationa  advantage is re ative y  arge. 
If so, the bank can use a credit-derivative contract to transfer the former risks 
to outsiders, whi e retaining the  atter risks at the bank. For examp e, we argue 
that the bank’s informationa  advantage is un ike y to be constant over the  ife 
of the  oan. Thus the introduction of credit derivatives that temporari y 
transfer  oan risk to outsiders cou d promote better risk sharing, thereby 
reducing the expected deadweight costs associated with bank inso vency. 
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This  ogic suggests that the use of credit derivatives to fine-tune credit risk 
management can benefit banks. We forma ize these benefits in the context of a 
simp e mode . However, we a so show that the introduction of a credit-
derivatives market can harm banks even as they use it to transfer credit risks to 
others. Banks can be worse off if the introduction of the credit-derivatives 
market  eads to the breakdown of other risk-transferring mechanisms such as 
 oan sa es without recourse that poo  the risks of banks that make high-qua ity 
and  ow-qua ity  oans. With the introduction of credit derivatives, banks with 
high-qua ity  oans may choose to shed part of their risk with credit derivatives 
and refrain from se  ing any other part of their risk, destroying the poo ing  
equi ibrium in the  oan-sa e market. The net effect can be an increase in the 
expected deadweight costs associated with bank inso vency. 

This seeming y paradoxica  conc usion is a standard resu t in the economics 
of insurance, and an examp e of Hart’s (1975) semina  point that when markets 
are incomp ete, the opening of a new market can make everyone worse off. The 
hea th-insurance market provides a usefu  ana ogy. Imagine insurance 
companies a  owed individua s to purchase hea th insurance that exc uded 
coverage for a particu ar genetica  y  inked disease. The existence of such 
 ower-cost insurance po icies wou d reduce the impact of both adverse se ection 
and mora  hazard;  ow-risk individua s cou d purchase more insurance and 
high-risk individua s wou d take better care of themse ves. But society as a 
who e might be worse off because the costs of exogenous y having a bad gene 
are not shared as wide y. 

We find that the va ue of the credit-derivatives market critica  y depends on 
whether the asymmetric information associated with bank  oans is primari y an 
adverse-se ection prob em or a mora -hazard prob em. For examp e, if the 
qua ity of a bank’s  oan portfo io is entire y exogenous (the bank does the best 
job it can of  ending money, but sometimes its poo  of potentia  borrowers is 
weak), a breakdown in the  oan-sa es market caused by the introduction of 
credit derivatives wou d be, on net, socia  y cost y. At the other extreme, if the 
portfo io’s qua ity is entire y endogenous (potentia  borrowers are homo-
geneous, and the bank can spend money to monitor its  oans aggressive y), the 
 oss in risk-sharing owing to a breakdown in the  oan-sa es market wou d be 
offset by a reduction in mora -hazard prob ems, and hence the introduction of 
a credit-derivatives market wou d be beneficia . 

To our know edge, this paper is the first in the academic  iterature to 
consider rigorous y the imp ications of credit derivatives for banks’ risk-
sharing. A re ated  iterature examines the abi ity of banks to se    oans about 
which they have private information. Car strom and Samo yk (1995) adopt the 
standard assumption that there is a deadweight cost to bank inso vency. The 
cost of bank inso vency gives the bank an incentive to se   some of its  oan 
opportunities instead of direct y funding the  oans. The qua ity of  oans a bank 
can make is unobservab e by others, which typica  y gives rise to adverse 
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se ection. However, in their mode , the deadweight cost of bank inso vency is 
infiniteFthus banks face no rea  tradeoff between ho ding their  oans or se  ing  
them. Therefore Car strom and Samo yk circumvent the standard  emons 
prob em in which banks with high-qua ity  oans refrain from se  ing them at 
 ow prices. 

Gorton and Pennacchi (1995) a so mode  a bank’s choice between ho ding 
 oans and se  ing them, focusing on mora  hazard. If a bank ho ds a  oan, it has 
a greater incentive to monitor the  oan (and thus increase its probabi ity of 
repayment) than if it se  s it. They conc ude that if a bank can imp icit y 
commit to ho ding a certain fraction of a  oan (or to provide  imited recourse), 
the mora  hazard associated with  oan sa es is reduced. We note that Gorton 
and Pennacchi’s point is broad y app icab e to any mechanism that transfers 
 oan risk outside of the bank, inc uding credit derivatives. 

The next section describes some of the institutiona  features of the credit-
derivatives market. Section 3 presents a mode  in which on y adverse se ection, 
not mora  hazard,  imits the abi ity of banks to se   their  oans. Section 4 uses 
the mode  to eva uate the va ue to banks of the credit-derivatives market. 
Section 5 extends the mode  to consider mora  hazard. This section a so 
addresses some effects that credit derivatives can have on capita  a  ocation. 
The fina  section conc udes. 

2. Some institutional details 

The credit-derivatives market has existed for on y a few years and remains 
quite sma  . There are on y a handfu  of major dea ers, and the tota  notiona  
principa  of outstanding credit-derivative contracts is we   be ow one percent of 
the tota  notiona  principa  of a   outstanding over-the-counter derivative 
contracts. Nonethe ess, the market is deve oping rapid y. For examp e, the 
notiona  principa  of credit derivatives on the books of US commercia  banks 
increased by over 400% between the second quarters of 1997 and 1998. The 
British Bankers Association (BBA), which periodica  y surveys market 
participants, estimates that the g oba  market tota ed $180 bi  ion in notiona  
principa  at year-end 1997, and forecasts the market wi   exceed $700 bi  ion by 
year-end 2000.1 

As of  ate 1999, the bu k of activity in the credit-derivatives market is 
distributed among credit-defau t swaps, tota -return swaps, credit-spread 
derivatives, and credit- inked notes. These instruments are described briefly 
be ow. More detai ed descriptions are in Das (1998a, b) and Nea  and Ro ph 
(1999). 

1 These figures and a more detai ed discussion of them are in Spraos (1998a,b). 
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Credit-defau t swaps can be thought of as insurance against the defau t of 
some under ying instrument, or as a put option on the under ying instrument. 
In a typica  credit-defau t swap, the party ‘se  ing’ credit risk (or buying credit 
protection) makes periodic payments to the other party of a negotiated number 
of basis points mu tip ied by a notiona  principa . The party ‘buying’ credit risk 
(or se  ing credit protection) makes no payment un ess a specified reference 
credit experiences a credit event such as a defau t. When a credit event occurs, 
the credit risk buyer pays the notiona  principa  (often mu tip ied by some 
measure of the writedown rate on the reference credit) to the credit risk se  er.2 

Basket swaps a so exist, such as first-to-defau t swaps in which payments under 
the swap are determined by the first credit event to occur among a set of 
reference credits. Credit-defau t swaps and re ated products account for 
rough y ha f of the credit derivatives market today.3 

Tota -return swaps mirror the return on some under ying instrument. In a 
typica  tota -return swap, the party ‘buying’ credit risk makes periodic floating 
rate payments (say, LIBOR) mu tip ied by some notiona  principa . The party 
‘se  ing’ credit risk makes periodic payments tied to the tota  return to some 
under ying reference credit, mu tip ied by the notiona  principa . The under-
 ying reference can be either a sing e instrument, such as a corporate bond, or 
an index, such as those produced by Lehman and other broker-dea ers. Tota -
return swaps account for approximate y one-sixth of the current credit-
derivatives market. 

Credit-spread derivatives have payoffs tied to changes in yie d spreads over 
time. For examp e, credit spreads can be swapped between two counterparties. 
One party pays the yie d spread, over Treasuries, on a credit-risky instrument, 
and the other party pays the yie d spread on a different credit-risky instrument. 
The net payment is determined by the notiona  principa  times the difference 
between these two yie d spreads. Another credit-spread derivative is a ca   
option. If the yie d spread on some credit-risky instrument exceeds the strike 
spread, the option pays off a notiona  principa  times the difference between the 
spread at exercise and the strike spread. 

A credit- inked note is an ob igation of some issuing firm that,  ike any other 
note, promises to pay periodic coupons and a fina  principa . The promised 
payments are affected by credit events of one or more reference credits. Two 
interesting examp es are synthetic bonds created by J.P. Morgan. Das (1998b) 
describes a transaction that essentia  y rep icated a Wa  Mart bond, a though 
Wa  Mart had nothing to do with the transaction. Masters and Bryson (1999) 
describe Morgan’s BISTRO credit- inked note that has payments  inked to 

2 An important restriction on the growth of the market is a  ack of standardized documentation 
that unambiguous y defines a ‘credit event’. A discussion of this issue is in Roberts and Mahrotri 
(1999). 

3 Market share figures in this section are from BBA survey evidence discussed in Spraos (1998b). 
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credit events of hundreds of reference credits. Credit- inked notes and credit-
spread derivatives each account for approximate y fifteen percent of the current 
credit-derivatives market. 

A common feature of existing credit derivatives is that their maturities are 
 ess than the maturities of the under ying instruments. For examp e, a credit-
defau t swap may specify that a payment is to be made if a ten-year corporate 
bond defau ts at any time during the next two years. The majority of credit 
derivative transactions booked in the US exhibit maturity mismatches. Masters 
and Bryson (1999) report that the maturities of tota -return swaps ‘‘rare y’’ 
match the maturities of the under ying instruments. Dea ers estimate that the 
fraction of credit-defau t swap contracts with maturity mismatches ranges from 
somewhat above 50% to c ose to 100%. We emphasize this feature in the 
mode  of banks and  oans that fo  ows. 

As mentioned in the introduction, the under ying instruments on which 
credit derivatives are written either are pub ic y-reported indexes or are traded, 
typica  y in over-the-counter markets. Therefore they can be priced easi y using 
dea er po  s. A though some credit derivative dea ers view  oca  and regiona  
banks as a prime source of business in the future, the market has not yet been 
extended to instruments for which pricing is more opaque, such as sma   and 
medium-sized bank  oans. 

Two exp anations for this  imitation are offered by derivatives dea ers. The 
first is the asymmetric information prob em, which affects a   credit derivatives 
that have payoffs tied to credit events that are partia  y contro  ed by one of the 
counterparties. (This prob em he ps exp ain the re ative y heavy activity in 
credit derivatives that are based on indexes instead of firm-specific events.) The 
second is regu atory disincentives. At present, if on y a portion of the credit risk 
of a bank  oan is transferred out of a bank, bank supervisors may not give the 
bank se  ing its credit risk any re ief in regu atory capita  requirements, but wi   
impose additiona  capita  charges on a bank that is buying a portion of the 
 oan’s credit risk.4 This asymmetric treatment is potentia  y important, because 
as the fo  owing mode  makes c ear, a  arge part of the va ue of credit 
derivatives flows from the abi ity to decompose a  oan’s credit risk into 
tradeab e and nontradeab e components. 

3. A model of adverse sele tion 

In this section, we consider on y the adverse-se ection prob em associated 
with banks’  oan-making behavior. The mora -hazard prob em is considered in 
Section 5. 

4 Regu atory treatment for credit derivatives is described in Staeh e and Cumming (1999). 
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3.1. Overview and intuiti n 

We consider a bank with the opportunity to make a sing e  oan. The qua ity 
of the potentia  borrower is random and observed by the bank, but not by 
outsiders. These assumptions are designed to capture the incentives of a bank 
with a concentrated  oan portfo io owing to its abi ity to eva uate prospective 
borrowers in a narrow geographic region or industry. We assume that neither 
the bank nor the borrower can credib y announce the credit qua ity of the 
borrower, nor can the bank convey the qua ity through the interest rate 
charged on the  oan. Because this is a one-shot mode , there are no reputation 
effects; the bank cannot commit to a truthfu  strategy. In rea ity, reputation 
effects are often important in the  oan-sa e market. Thus, this mode  shou d be 
viewed as app icab e to  oan portfo ios for which asymmetric information 
concerns outweigh the strength of any reputation effect. 

Large  oan  osses wi   push the bank toward inso vency. Inso vency carries 
with it deadweight costs, but deadweight costs can be incurred simp y by 
approaching the inso vency boundary, in the form of underinvestment. We are 
not concerned with the precise nature of the deadweight costs here, hence we 
avoid forma  y mode ing inso vency and simp y assume that  oan  osses beyond 
a given point trigger a deadweight cost to the bank. This assumption simp ifies 
the mode  considerab y because we do not need to exp icit y mode  the bank’s 
capita  structure or any regu atory restrictions p aced on a bank that is near 
inso vency. 

A though everyone in this economy is risk-neutra , the bank has an incentive 
to se   part of the  oan, without recourse, to outsiders in order to avoid the 
possibi ity of bank inso vency. However, the informationa  asymmetry between 
banks and outsiders can  imit the market for  oan sa es without recourse. If a 
bank with high-qua ity  oans must se   its  oans at the same price as a bank with 
 ow-qua ity  oans, it is possib e that the bank with high-qua ity  oans wi   
forego the  oan-sa es market and instead face the risk of its own inso vency. 

As  ong as the structure of the asymmetric information varies over the  ife of 
the  oan, credit-derivatives contracts can be more usefu  risk management too s 
than  oan sa es. In our mode , we assume that the bank has a greater 
information advantage for  ong-maturity cash flows than short-maturity cash 
flows. This particu ar structure is not critica , but deserves some motivation. 

Consider a firm with some existing assets that generate stochastic cash flows. 
The firm wants to invest in a new project and  acks sufficient interna  y 
generated funds to finance it. A though the firm has other sources of revenue, 
as  ong as the new project is sufficient y  arge re ative to the size of the firm, the 
firm’s future abi ity to pay back funds borrowed to finance the project wi   
depend on the return to the new project. Because the firm cannot credib y 
convey the va ue of its new project to most outsiders, an asymmetric 
information prob em arises. A bank, however, can observe the ex ante va ue 
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of the project and decide whether to make a  oan to fund it. Fo  owing 
standard practice, any  oan the bank makes wi   have cross-defau t provisions 
that trigger defau t on the  oan in case of defau t on any other ob igations of 
the firm. 

Revenues from the project wi   not be produced for some time. Unti  the 
project is comp ete, the firm’s income wi   continue to be derived from its 
existing sources. Now consider the types of events that wi   trigger defau t on 
the new bank  oan ear y in the  oan’s  ifeFbefore the  oan is generating 
revenue. Such events  ike y wi   be re ated to a dec ine in the va ue of the firm’s 
existing assets, not a dec ine in the va ue of the new project. The reason is that 
unti  the project is comp eted, the firm wi   not re y on income from the new 
project to pay any of its ob igations. Thus even a precipitous dec ine in the 
va ue of the new project may not trigger an ear y defau t. By contrast, a dec ine 
in the va ue of the firm’s existing assets (resu ting from, say, a permanent drop 
in the cash flows associated with these assets) can trigger a defau t on one or 
more of the firm’s ob igations, and thus trigger a defau t on the bank  oan 
through cross-defau t provisions. 

Existing assets are much easier for outsiders to va ue than are new projects. 
Therefore the bank and outsiders are  ike y to agree on the probabi ity that the 
borrower defau ts on the new bank  oan ear y in the  ife of the  oan. But 
because the bank has better information about the va ue of the new project, the 
bank’s assessment of the  ike ihood of defau t on the  oan  ate in its  ife is  ike y 
to be different from outsiders’ assessments. Therefore banks with high-qua ity 
 oans can use a credit derivative with a maturity mismatch to shift the risk of 
ear y defau t to outsiders, retain the risk of  ate defau t, and thereby avoid any 
 emons prob em. These ideas are forma ized be ow. 

3.2. M del structure 

This is a three period mode  (0,1, and 2). In period 0 the bank has the option 
to make a two-period  oan to some firm. There are two types of possib e 
borrowers:  ow qua ity and high qua ity. At the start of period 0, the borrower 
is exogenous y, random y chosen. With probabi ity 1/2 the firm is  ow qua ity. 
The bank observes the firm’s credit qua ity in period 0, but the firm’s credit 
qua ity is never direct y observed by others. 

The  oan has a fixed size L: The borrower is ob igated to pay a fixed interest 
rate R in periods 1 and 2, regard ess of the borrower’s qua ity. The principa  is 
to be repaid in period two. Because both  ow-qua ity and high-qua ity 
borrowers borrow at rate R; outsiders cannot infer a borrower’s credit qua ity 
by  ooking at the interest rate paid. This is an important point that is worth 
discussing in detai . 

In the rea  wor d,  ower-qua ity borrowers pay, on average, higher interest 
rates than do higher-qua ity borrowers. However, there is not a one-to-one 
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re ation between borrower qua ity, as observed by the bank, and the interest 
rate charged by the bank. One reason for this is that the  oan is mere y one part 
of the overa   re ationship between the bank and the borrower. The bank’s 
profit from the  oan can be embedded in other parts of this re ationship, such 
as a greater vo ume of the borrower’s over-the-counter transactions shifted to 
the bank’s traders. A re ated reason is that the interest rate charged by the bank 
depends on the extent of the bank’s monopo y power in  ending to the 
customer. (How easi y can the borrower switch banks?) Borrowers with 
substantia  bargaining power wi   tend to be charged  ower interest rates. 

Stig itz and Weiss (1981) provide an additiona  reason for the  ack of a one-
to-one re ation between borrower qua ity and the  oan’s interest rate. They 
note that the asymmetric information prob em between the borrower and the 
bank comp icates the bank’s choice of interest rate to offer potentia  borrowers. 
The form and magnitude of this asymmetric information wi   affect the interest 
rate charged by the bank, and there may not be a monotonic re ation between 
the interest rate and the bank’s subjective probabi ity that the borrower repays 
the  oan. 

Outsiders (that is, those outside of both the borrower and the bank) wi   be 
unab e to infer the bank’s view of the borrower’s credit qua ity un ess they can 
judge precise y the overa   re ationship between the borrower and the bank. In 
a more rea istic mode , the interest rate wou d be a noisy signa  of the 
borrower’s credit qua ity. However, the qua itative resu ts in our paper on y 
require that the signa  not be perfect. Therefore, rather than exp icit y mode ing 
the re ationship between the borrower and the bank, we simp y assume that a   
borrowers pay R: 

With probabi ity p1; the borrower defau ts on the  oan in period 1. 
Conditiona  on no defau t in period 1, the probabi ity that the borrower 
defau ts on the  oan in period 2 is denoted p2: This probabi ity is ph for high-
qua ity firms and pl for  ow-qua ity firms (phopl ). In order to simp ify the 
a gebra, we assume that if the borrower defau ts in a given period, the 
borrower wi   make the entire interest payment RL for that period and repay 
part of the principa  ð1 � wÞL: In other words, the bank recovers ð1 þ R � wÞL 
in the event of defau t. The probabi ities p1; ph; and pl ; as we   as the writedown 
rate w; are exogenous y fixed and common know edge. The structure of the 
payoff on the  oan is summarized in Tab e 1. 

For simp icity, we assume that everyone in the economy is risk-neutra  and 
that the defau t-free interest rate is zero. We a so assume that both high-qua ity 
and  ow-qua ity  oans are positive net-present-va ue (NPV) projects given risk-
neutra  discounting. Mathematica  y we can characterize this as 

R þ ð1 � p1ÞR � wðp1 þ ð1 � p1ÞplÞ > 0; 

which is the required condition for  ow-qua ity  oans. What we have in mind 
here is that the bank has a variety of potentia  borrowers come through its 
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Tab e 1 
Structure of the  oan payoff a 

Defau t Defau t No 
in period 1 in period 2 defau t 

Probabi ity 
Period 1 payoff 
Period 2 payoff 

p1 

 R þ ð1 � wÞ�L 
0 

ð1 � p1Þp2 

RL  
 R þ ð1 � wÞ�L 

1 � p1 � ð1 � p1Þp2 

RL  
ð1 þ RÞL 

a N tes: Probabi ity p1 is common know edge, whi e probabi ity p2 is a random variab e that is 
observed by the  ending bank but not by outsiders. 

doors. The bank uses its specia  ski  s to quick y reject a   bad risks,  eaving 
on y positive NPV  oan opportunities. A ternative y, we can assume that a   
potentia   oans are positive NPV projects, but barriers to entry prevent 
nonbanks from becoming banks and making  oans. In Section 5, we take a 
c oser  ook at what happens when a bank has the option to make  oans that are 
not positive NPV projects. 

We do not exp icit y mode  the bank’s capita  structure, thus we do not 
exp icit y mode  the conditions under which the bank defau ts. Instead, we 
assume that if the bank experiences a  oss of principa  of at  east L0 on the  oan 
(wL > L0), it incurs an additiona  deadweight  oss of B > 0: This setup 
drastica  y simp ifies ca cu ation of possib e mode  equi ibria whi e capturing 
the critica  concept that as the bank gets c oser to inso vency, expected 
deadweight costs rise. 

3.3. Risk-sharing mechanisms 

We first describe the market for  oan sa es without recourse. The bank may 
se   a nonnegative fraction fi of its  oan for a tota  price Si in period i; i ¼ 0; 1: 
The bank cannot se   more than the tota   oan: f0 þ f1p1: The sa e prices are 
endogenous y determined in the mode . In exchange for Si; the buyer of the 
 oan receives a fraction fi of any future cash flows from the  oan. As in Gorton 
and Pennacchi (1995), we assume that the bank can imp icit y commit to these 
fractions. The bank se  s these fractions to competitive risk-neutra  outsiders. 

The prices Si depend on outsiders’ expectations of p2: Denote the 
information sets used by outsiders to ca cu ate these expectations as Oi; 
i ¼ 0; 1: The contents of Oi wi   be discussed be ow. In equi ibrium, risk-neutra  
outsiders expect to earn zero profits from the  oan sa es, thus the prices are 

S0ð f0; Eðp2jO0ÞÞ ¼ f0L 1 þ R þ ð1 � p1ÞR � wðp1 þ ð1 � p1ÞEðp2jO0ÞÞ�; 

S1ð f1; Eðp2jO1ÞÞ ¼ f1L 1 þ R � wEðp2jO1Þ�: ð1Þ 

We now describe a credit derivative instrument. The instrument, which can 
be purchased in period 0, pays off w units (the writedown rate on the  oan) in 
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period 1 if the bank  oan defau ts in period 1. If the bank  oan does not defau t, 
the instrument pays off nothing. We ca   the instrument a ‘credit-defau t swap’ 
because it mimics the structure of existing credit-defau t swaps. We cou d a so 
introduce a s ight y different instrument that wou d mimic a tota -return swap 
(where the va ue of the  oan is determined by a po   of outsiders), but such an 
instrument wou d behave much  ike a credit defau t swap. From the perspective 
of outsiders, the change in the va ue of the  oan from period 0 to period 1 is 
entire y determined by the defau t status of the  oan in period 1. 

The bank buys an amount XL of the credit-defau t swap from competitive 
risk-neutra  outsiders. The price paid by the bank is PðXLÞ: Because the 
probabi ity of a defau t in period 1 is known by a   to equa  p1; the zero-profit 
condition for outsiders imp ies that this price is 

PðXLÞ ¼ p1wXL: ð2Þ 

Outsiders observe the bank’s activities in the  oan-sa es and credit-defau t 
swap markets. They use this information to form their expectations of p2: 
Forma  y, their information sets are 

O0 ¼ f f0; Xg; 

O1 ¼ f f0; f1; Xg: 

3.4. The bank’s  bjective functi n and p ssible strategies 

The bank maximizes its expected discounted profits. Because the bank is 
risk-neutra  and the riskfree interest rate is zero, its discounted profit is simp y 
the sum of its tota  cash flows. Denote the rea ization of this sum as P: It is a 
function of both the bank’s risk-sharing strategy ð f0; f1; XÞ and the outcome of 
the  oan. To express this outcome, the indicator function Ii equa s one if the 
 oan defau ts in period i; otherwise it equa s zero. Forma  y, 

profit ¼ Pð f0; f1; X ; I0; I1Þ: 

The bank chooses ð f0; f1; XÞ as a function of its private observation p2 to 
maximize its expectation, conditiona  on p2; of P:5 Denote the optima  risk-
sharing strategy as ð f * ; f * ; X * Þ: It satisfies0 1 

ð f * ; f * ; X * Þ ¼ argmax E Pð f0; f1; X ; I0; I1Þjp2 :0 1 

The bank’s profit depends on whether the bank incurs the deadweight cost 
associated with  arge  oan  osses. The bank wi   incur a deadweight cost of B in 

5 A though technica  y f1 is chosen in period 1, nothing is  ost by assuming that the bank chooses 
f1 in period 0, where f1 is then interpreted as the fraction of the  oan that the bank se  s in period 1 
conditiona  on the  oan not defau ting in that period. (The bank need not revea  its choice of f1 to 
anyone unti  period 1.) If the  oan does defau t in period 1, the choice of f1 is irre evant because 
there is nothing of va ue to se  . 
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period 1 if the  oan defau ts in that period and ð1 � f0 � XÞwL > L0; and wi   
incur a deadweight cost of B in period two if the  oan defau ts in that period 
and ð1 � f0 � f1ÞwL > L0: We denote f% as the minimum fraction of the  oan that 
the bank must transfer to others in order to avoid the deadweight cost: 

L0ð1 � f%ÞwL ¼ L0 ) f% ¼ 1 � : 
wL 

We define two more indicator functions to express whether the bank has 
transferred  ess than f% of its  oan risk in periods 0 and 1. The first, I ;f0þXof% 

is zero for f0 þ XXf% and one e sewhere. The second, I ; is zerof0þf1of% 

for f0 þ f1Xf% and one e sewhere. Then, suppressing the arguments of the  oan 

> 

sa e prices S0 and S1; bank profits are 

8 
L ð1 � f0ÞðR þ ð1 � wÞÞ � 1 �þ S0 if  oan defau ts in 

þ ð1 � p1ÞwXL � BI ;f0þXof% period 1 ðprob ¼ p1Þ; 

>L ð1 � f0ÞR þ ð1 � f0 � f1ÞðR þ ð1 � wÞÞ< 
P ¼ � 1 �þ S0 þ S1 � p1wXL � BIf0þf1of%; 

if  oan defau ts in 

period 2 ð3Þ 

ðprob ¼ ð1 � p1Þp2Þ; 

L ð1 � f0ÞR þ ð1 � f0 � f1ÞðR þ 1Þ �  1 if no defau t : þ S0 þ S1 � p1wXL; ðprob ¼ 1 � p1 � ð1 � p1Þp2Þ: 

We conjecture, and  ater verify, that no genera ity is  ost by assuming that 
the bank’s optima  strategy is to transfer to outsiders either no part of the  oan 
or the fraction f% of the  oan. Thus, there are on y four strategies that we need to 
consider. They are 

(1) The bank se  s a fraction f% of the  oan in period 0 ( f0 ¼ f%; f1 ¼ X ¼ 0). 
With this strategy, the bank reduces its exposure to a  oan defau t in both 
periods. An economica  y equiva ent strategy is ( f0 ¼ 0; f1 ¼ X ¼ f%), where 
the bank uses a credit-defau t swap to protect f% of the  oan in period 0 and 
se  s the fraction f% in the  oan-sa e market in period 1. For simp icity, we 
consider on y the former strategy here. 

(2) The bank uses a credit-defau t swap to protect f% of its  oan in period 0 and 
makes no  oan sa es ( X ¼ f%; f0 ¼ f1 ¼ 0). With this strategy, the bank 
reduces its exposure to the risk of ear y defau t. 

(3) The bank engages in no  oan sa es or credit-defau t swaps in period 0, 
and se  s a fraction f% of the  oan in period 1 ( f0 ¼ X ¼ 0; f1 ¼ f%). 
With this strategy, the bank reduces its exposure to the risk of  ate 
defau t. 

(4) The bank makes no  oan sa es and purchases no credit-defau t swaps 
( f0 ¼ f1 ¼ X ¼ 0). It does not reduce its exposure to defau t in either 
period. 
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For each of these four strategies, the bank’s expected profit conditioned on p2 

can be ca cu ated as a function of f0; f1; X ; p2; and outsiders’ expectations of p2 

(which affect Si). The respective profit expectations are: 

EðPj f0 ¼ f%; f1 ¼ X ¼ 0; p2Þ 

¼ L R  þ ð1 � p1ÞR � wðp1 þ ð1 � p1Þp2Þ � 

þ f%  � ð4Þf L  wð1 � p1Þðp2 � Eðp2jO0ÞÞ ; 

EðPj f0 ¼ f1 ¼ 0; X ¼ f%; p2Þ 

¼ L R � þ ð1 � p1ÞR � wðp1 þ ð1 � p1Þp2Þ � B p2ð1 � p1Þ�; ð5Þ 

EðPj f0 ¼ X ¼ 0; f1 ¼ f%; p2Þ 

¼ L R  þ ð1 � p1ÞR � wðp1 þ ð1 � p1Þp2Þ � 

þ f%f L �wð1 � p1Þðp2 � Eðp2jO1ÞÞ � Bp1; ð6Þ 

EðPj f0 ¼ f1 ¼ X ¼ 0; p2Þ 

¼ L R � þ ð1 � p1ÞR � wðp1 þ ð1 � p1Þp2Þ � B p � 1 þ p2ð1 � p1Þ : ð7Þ 

The first terms on the right-hand sides of (4)–(7) represent the expected profit 
from making the  oan, which depends on the  oan qua ity p2: The second terms 
of (4) and (6) represent the profit (or  oss) associated with asymmetric 
information. If the  oan’s actua  probabi ity of defau t is greater ( ess) than 
what outsiders be ieve, the bank profits ( oses) by se  ing part of the  oan to 
outsiders. The third term of (6) and the second terms of (5) and (7) represent 
the expected deadweight cost of the bank’s financia  distress owing to the 
fai ure of the  oan. 

3.5. The s luti n with  nly l an sales 

To estab ish a base ine with which to examine the effect of credit derivatives, 
we first assume that credit derivatives do not exist. Loan risk-sharing can on y 
be accomp ished through  oan sa es; banks cannot choose a nonzero X : This 
ru es out the second risk-sharing strategy described in Section 3.4. We deve op 
the equi ibrium in a series of  emmas. 

Lemma 1. If p2 ¼ pl ; the bank will n t ch  se the n -l an-sale strategy ð f0 ¼ 
f1 ¼ 0Þ: 

Proof. Outsiders’ expectation Eðp2jOiÞ is bounded above by pl : From (4), the 
expected bank profit given the  oan-sa e strategy ð f0 ¼ f%; f1 ¼ 0Þ is decreasing 
in Eðp2jO0Þ; hence, given p2 ¼ pl ; it is bounded be ow by L R þ ð1 � p1ÞR � w 
ðp1 þ ð1 � p1Þpl Þ�: This  ower bound exceeds the expected bank profit given the 
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no- oan-sa e strategy in (7). Therefore, the no- oan-sa e strategy is strict y 
dominated by ð f0 ¼ f%; f1 ¼ 0Þ: & 

Lemma 2. If; in equilibrium; Eðp2jO0Þ ¼ Eðp2jO1Þ; the bank will n t ch  se the 
strategy ð f0 ¼ 0; f1 ¼ f%Þ; regardless  f the realizati n  f p2: 

Proof. From (4) and (6), if Eðp2jO0Þ ¼ Eðp2jO1Þ; the expected profit of the 
strategy ð f0 ¼ f%; f1 ¼ 0Þ exceeds that of ð f0 ¼ 0; f1 ¼ f%Þ by Bp1; regard ess 
of p2: & 

Lemma 2 forma izes the idea that se  ing a fraction f% of the  oan ear y versus 
 ate avoids the financia  distress associated with a period-one  oan defau t. The 
fina   emma is 

Lemma 3. If; in equilibrium; the bank d es n t ch  se the n -l an-sale strategy 
when p2 ¼ ph; then the bank’s l an sale strategy is independent  f p2: 

Proof. By the assumption of this  emma and by Lemma 1, we need not 
consider the no- oan-sa e strategy. Therefore the bank’s choice of strategy 
depends on the difference between the expected profit in (4) and the expected 
profit in (6). Subtracting (6) from (4) produces 

f%  � ð8Þf L  wð1 � p1ÞðEðp2jO1Þ � Eðp2jO0ÞÞ þ Bp1: 

The expression in (8) is independent of p2; un ess outsiders’ expectations are 
affected by p2: But these expectations are formed entire y by the bank’s choice 
of  oan-sa e strategy, thus the bank’s choice is independent of p2: & 

Lemma 3 means that there is no equi ibrium in which, say, the bank se  s f% of 
the  oan in period 0 if p2 ¼ pl but waits unti  period 1 to se   f% if p2 ¼ ph: Using 
these  emmas, we can prove the fo  owing theorems that describe the equi ibria 
in this market. 

Theorem 1. There is a p  ling equilibrium in which the bank sells the fracti n f% 

 f the l an in peri d 0 regardless  f its  bservati n  f p2: Outsiders’ expectati ns 
 f l an quality are given by Eðp2jO0Þ ¼ Eðp2jO1Þ ¼ ðph þ plÞ=2: The p  ling 
equilibrium can exist if 

f%f Lwð1 � p1Þðpl � phÞ 
B > : ð9Þ 

2ðp1 þ ð1 � p1ÞphÞ 

Proof. Assume an equi ibrium in which the bank does not choose the no- oan-
sa e strategy even if it observes p2 ¼ ph: Then, by Lemma 3, outsiders cannot 
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use the bank’s strategy to determine the qua ity of the  oan. Therefore 
outsiders’ expectations of  oan qua ity in the  oan-sa e market are 

pl þ ph
Eðp2jO0Þ ¼ Eðp2jO1Þ ¼  : ð10Þ 

2 

Because Eðp2jO0Þ ¼ Eðp2jO1Þ; a    oan sa es take p ace in period 0, by Lemma 2. 
Therefore, we know that a bank observing p2 ¼ ph wi   choose such a strategy if 
the expected profit in (4) exceeds that in (7), given outsiders’ expectations in 
(10). This inequa ity ho ds whenever (9) ho ds. & 

Theorem 2. There is a separating equilibrium in which the bank sells the fracti n 
f%  f the l an in peri d 0 if it  bserves p2 ¼ pl ; but sells n  part  f the l an if 
p2 ¼ ph: Outsiders’ expectati ns  f l an quality are Eðp2jO0Þ ¼ Eðp2jO1Þ ¼ pl if 
there are l an sales and Eðp2jO0Þ ¼ Eðp2jO1Þ ¼ ph if there are n  l an sales. The 
separating equilibrium can exist if 

f%f Lwð1 � p1Þðpl � phÞ 
Bo : ð11Þ 

p1 þ ð1 � p1Þph 

Proof. Assume an equi ibrium in which a bank observing p2 ¼ ph chooses to 
se   no  oans. Because outsiders are rationa , they know a  oan sa e signa s 
p2 ¼ pl ; hence 

Eðp2jO0Þ ¼ Eðp2jO1Þ ¼ pl : ð12Þ 

By (12) and Lemma 2, a    oan sa es take p ace in period 1. Therefore we know 
that a bank observing p2 ¼ ph wi   avoid the  oan-sa e market if the expected 
profit in (7) exceeds that in (4), given the expectations of (12). This inequa ity 
ho ds whenever (11) ho ds. & 

Note that from (9) and (11), either equi ibrium is possib e in the region 

pl � ph B p1 þ ð1 � p1Þpho opl � ph: ð13Þ 
2 f%f Lwð1 � p1Þ 

In this region, if outsiders be ieve that the separating equi ibrium ho ds, they 
wi   assume that any  oan so d is of poor qua ity. Therefore a bank with a high-
qua ity  oan  oses so much by se  ing a fraction f% of it that it chooses not to se  . 
If, however, outsiders be ieve that a poo ing equi ibrium ho ds, they wi   pay 
more for any fraction f% of a  oan than they wou d in a separating equi ibrium. 
This higher price induces a bank with a high-qua ity  oan to se   f% of it. We wi   
show in Section 4 that banks are better off with the poo ing equi ibrium, 
regard ess of the rea ization of p2: Therefore we simp ify further ana ysis of this 
mode  by assuming that the poo ing equi ibrium ho ds in the region 
characterized by (13). Nothing important is  ost with this assumption. 
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Because there is a region of the parameter space in which on y a separating 
equi ibrium is possib e, we see that a  oan-sa e market, even one with an 
imp icit commitment by the se  ing bank to continue to ho d a fraction of the 
 oan, may be of no use to banks in avoiding the risk of their own inso vency. 
This is not a contradiction of Gorton and Pennacchi (1995); they do not c aim 
that a  oan sa e market is guaranteed to make bank  oans marketab e. The 
point we make here is qua itative y simi ar to their conc usion that banks se   a 
sma  er proportion of  oans for which the  oan sa e premium is high. In Section 
3.6, we go beyond Gorton and Pennacchi to consider an a ternative method of 
transferring  oan risks. 

3.6. The s luti n with l an sales and credit derivatives 

Here, we assume that banks have access to the market for credit-defau t 
swaps. The bank is a  owed to choose f0; f1; and X to maximize its expected 
profit. We derive the new equi ibrium using the fo  owing  emmas. 

Lemma 4. The strategy ð f0 ¼ f1 ¼ 0; X ¼ f%Þ strictly d minates the strategy 
ð f0 ¼ f1 ¼ 0; X ¼ 0Þ: 

Proof. Immediate from a comparison of (5) and (7). & 

Lemma 4 says that it is never optima  for the bank to retain the entire risk of 
the  oan. The bank is better off by reducing its exposure to the risk of ear y 
defau t. 

Lemma 5. If p2 ¼ pl ; the bank will n t ch  se the strategy ð f0 ¼ f1 ¼ 0; X ¼ f%Þ: 

Proof. Identica  to the proof of Lemma 1 with references to (7) rep aced by 
references to (5). & 

Lemma 6. If; in equilibrium; the bank d es n t ch  se the strategy ð f0 ¼ f1 

¼ 0; X ¼ f%Þ when p2 ¼ ph; then the bank’s strategy is independent  f p2: 

Proof. By the assumption of this Lemma and by Lemmas 4 and 5, we on y 
need to consider the strategies ð f0 ¼ f%; f1 ¼ X ¼ 0Þ and ð f0 ¼ X ¼ 0; f1 ¼ f%Þ: 
The  ogic of Lemma 3 then imp ies Lemma 6. & 

These  emmas a  ow us to prove the fo  owing theorems that describe the 
possib e equi ibria. 

Theorem 3. There is a p  ling equilibrium in which the bank’s strategy is  
ð f0 ¼ f%; f1 ¼ X ¼ 0Þ regardless  f its  bservati n  f p2: Outsiders’ expectati ns 
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 f l an quality are given by Eðp2jO0Þ ¼ Eðp2jO1Þ ¼ ðph þ plÞ=2: The p  ling 
equilibrium can exist if 

f%f Lwð1 � p1Þðpl � phÞ 
B > : ð14Þ 

2ðð1 � p1ÞphÞ 

Proof. Essentia  y identica  to that of Theorem 1 and  eft for the reader. & 

Theorem 4. There is a separating equilibrium in which the bank’s strategy 
satisfies f0 ¼ f%; f1 ¼ X ¼ 0 if it  bserves p2 ¼ pl ; but satisfies f0 ¼ f1 ¼ 0; 
X ¼ f%f if  p2 ¼ ph: Outsiders’ expectati ns  f l an quality satisfy Eðp2jO0Þ ¼  
Eðp2jO1Þ ¼ pl if the bank f ll ws the first strategy and satisfy Eðp2jO0Þ ¼  
Eðp2jO1Þ ¼ ph if the bank f ll ws the sec nd strategy. 

The separating equi ibrium can exist if 

f%f Lwð1 � p1Þðpl � phÞ 
B o : ð15Þ

ð1 � p1Þph 

Proof. Essentia  y identica  to that of Theorem 2 and  eft for the reader. & 

As in Section 3.5, either a poo ing or a separating equi ibrium is possib e, 
depending on the mode ’s parameters. In the poo ing equi ibrium, the bank 
se  s f% of a    oans. In the separating equi ibrium, the bank se  s f% of  ow-qua ity 
 oans and uses a credit-defau t swap to reduce its exposure to ear y defau t of 
high-qua ity  oans. From (14) and (15), either equi ibrium can be supported in 
the region 

pl � ph 

2 
Bð1 � p1Þpho opl � ph: 
f%f Lwð1 � p1Þ 

ð16Þ 

We show in Section 4 that the bank is better off in this region with the 
poo ing equi ibrium, so we assume that the poo ing equi ibrium ho ds in the 
region characterized by (16). 

We now informa  y justify our conjecture that if the bank reduces its 
exposure to the risk that the  oan defau ts, it reduces its exposure by the 
fraction f%: First consider either poo ing equi ibrium. If the bank observes 
p2 ¼ ph; it wants to se   as  itt e of the  oan as possib e whi e avoiding the dead-
weight cost B; because it is se  ing a high-qua ity  oan at a bad price. Therefore, 
it wi   never choose an fi greater than f%: It wi   a so never choose to reduce its 
exposure by  ess than f% but more than zero, because such a strategy wou d not 
avoid the deadweight cost B but wou d cause  osses on the  oan sa es. But the 
same strategies wi   be fo  owed by the bank if it observes p2 ¼ pl ; because if it 
chooses a different strategy, it wi   signa  that it has a  ow-qua ity  oan. 
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The strategies in the separating equi ibria are somewhat arbitrary. First 
consider the separating equi ibrium in Theorem 2. The sa e of f% in period 0 
when the bank observes pl is arbitrary but has no effect on any interesting 
features of the equi ibrium. If the bank observes p2 ¼ pl ; it is indifferent 
between se  ing f% and se  ing any amount above f%: In either case, the bank 
avoids the deadweight cost B: Simi ar y, if the bank observes p2 ¼ ph; it is 
indifferent between se  ing none of the  oan and se  ing an amount greater than 
zero but  ess than f%: In either case, the bank does not avoid the deadweight cost 
B but avoids a poo ing equi ibrium in which it se  s high-qua ity  oans at a bad 
price.6 There is another arbitrary feature to the equi ibrium in Theorem 4. The 
bank is indifferent between purchasing f% in credit-defau t protection and 
purchasing any  arger amount. Regard ess of the amount the bank buys, it 
receives a fair price. 

There are two important differences between the equi ibria described in 
Theorems 1 and 2 and those described in Theorems 3 and 4. The first difference 
concerns the nature of the separating equi ibria. In the separating equi ibrium 
when credit derivatives are unavai ab e, the bank does not reduce its exposure 
to  oan defau t risk at a  , but when credit derivatives are avai ab e the bank 
uses a credit derivative to reduce its exposure to the risk of ear y defau t. 

The second difference is that the region of the parameter space that supports a 
poo ing equi ibrium is sma  er when the bank is ab e to purchase credit 
derivatives. This resu t is immediate from comparing the region in (9) with that 
in (14). In the next section we consider whether the net effect of these differences 
makes banks better off if they have access to the credit-derivatives market. 

4. Are banks better off with  redit derivatives? 

We now consider whether introducing a market for credit-defau t swaps is 
beneficia  to banks that previous y had access to on y a market for  oan sa es. 
We do so by comparing expected bank profits across the possib e equi ibria. 
The bank’s unconditiona  expected profit in either poo ing equi ibria is the 
mean, across the possib e states p2 ¼ ph and p2 ¼ pl ; of its expected profits 
conditioned on observing p2: The mean is h i pl þ ph

P  ling : EðPÞ ¼ L R  þ ð1 � p1ÞR � w p1 þ ð1 � p1Þ : ð17Þ 
2 

6 This statement is somewhat  oose. It is not necessari y true that the bank, upon observing 
p2 ¼ ph; can choose any  oan sa e amount between 0 and f%: Depending on the mode ’s parameters, 
there may be some upper bound  ess than f%: If the bank, upon making a high-qua ity  oan, were to 
choose a  oan sa e strategy in the separating equi ibrium that exceeded this upper bound, it wou d 
be profitab e for the bank, upon making a  ow-qua ity  oan, to mimic this strategy and thus se   its 
 ow-qua ity  oan at a high price. 
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This expected profit is simp y the mean return to a  oan. The bank’s 
unconditiona  expected profit in the separating equi ibrium of Theorem 2, 
where credit derivatives are unavai ab e, is 

Separating; n  derivatives : EðPÞ h i pl þ ph¼ L R  þ ð1 � p1ÞR � w p1 þ ð1 � p1Þ � Bðp1 þ phð1 � p1ÞÞ=2: 
2 

ð18Þ 

Eq. (18) has one more term than does (17). The additiona  term represents 
the probabi ity that the bank makes a high-qua ity  oan and the  oan 
subsequent y defau ts,  eading to a deadweight cost of B: The bank’s 
unconditiona  expected profit in the separating equi ibrium of Theorem 4, 
where credit derivatives are avai ab e, is 

Separating; derivatives : EðPÞ h i pl þ ph¼ L R  þ ð1 � p1ÞR � w p1 þ ð1 � p1Þ 
2 

� Bðphð1 � p1ÞÞ=2: ð19Þ 

The profits in (19) exceed those in (18) by Bp1 =2; which is the deadweight 
cost of financia  distress mu tip ied by the probabi ity of the bank making a 
high-qua ity  oan that subsequent y defau ts in period 1. Armed with these 
expected profit ca cu ations, we determine whether banks are better off with 
access to the credit-derivatives market. 

Corollary 1. Expected bank pr fits are higher with the credit-derivatives market 
than with ut if the m del’s parameters d  n t satisfy the inequality in ð9Þ: 

Proof. If (9) does not ho d, a poo ing equi ibrium is impossib e if credit 
derivatives are unavai ab e. Because Theorem 3’s corresponding condition (14) 
is not satisfied if (9) is not satisfied, a poo ing equi ibrium is a so impossib e 
when credit derivatives are avai ab e. Therefore, bank profits without a credit-
derivatives market are given by (18) and bank profits with a credit-derivatives 
market are given by (19). Bank profits are higher in (19). & 

The intuition behind Coro  ary 1 is straightforward. First consider the eco-
nomy without credit derivatives. When the  oss to the bank of se  ing a high-
qua ity  oan at a bad price exceeds the benefit of avoiding the risk of financia  
distress, the bank wi   choose to be exposed to the entire risk of a high-qua ity 
 oan. If the bank has the opportunity to shed part of this risk at a fair price 
using credit derivatives, it wi   do so, and thus reduce the possibi ity of its own 
financia  distress. However, Coro  ary 1 is on y part of the story. 
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Corollary 2. Expected bank pr fits are  ower with the credit-derivatives market 
than with ut if 

ðpl � phÞ 
Bp1 > f% � Bð1 � p1Þph > 0: ð20Þf Lwð1 � p1Þ 

2 
Proof. Given (20), a poo ing equi ibrium in the  oan-sa e market can exist if 
there is no credit-derivatives market (Theorem 1), but cannot exist if there is a 
credit-derivatives market (Theorem 3). Unconditiona  expected bank profits 
are higher with a poo ing equi ibrium (given by (17)) than with credit 
derivatives combined with a separating equi ibrium in the  oan-sa e market 
(given by (19)). & 

To understand the intuition behind this resu t, consider the economy without 
credit derivatives. In the poo ing equi ibrium,  ow-qua ity and high-qua ity 
 oans are so d at the same price. Therefore from a bank’s perspective, part of 
the cash flow of the state of the wor d in which high-qua ity  oan is made is 
transferred to the state of the wor d in which a  ow-qua ity  oan is made. 

If a bank makes a high-qua ity  oan, it accepts the  ow price it can get in the 
 oan-sa e market because doing so is better than facing the risk of financia  
distress. However, when credit derivatives are introduced, the bank making a 
high-qua ity  oan can reduce its risk of financia  distress at a fair price. 
Therefore its incentive to participate in the  oan-sa e market is reduced. If 
condition (21) ho ds, this incentive disappears and the poo ing equi ibrium in 
the  oan-sa e market breaks down. This reduces the profits of the bank when it 
makes a  ow-qua ity  oan because it can no  onger se   such a  oan at a high 
price. Thus the credit-derivatives market benefits the bank when it makes a 
high-qua ity  oan, but this benefit is a combination of a positive transfer of 
profits away from the  ow-qua ity  oan state and an increase in deadweight 
costs. Therefore, bank profits fa   on average across both high-qua ity and  ow-
qua ity  oan states. 

It is a so possib e that the introduction of a credit-derivatives market is 
unimportant, as shown in the next coro  ary. 

Corollary 3. Expected bank pr fits are unaffected by the credit-derivatives 
market if the m del’s parameters satisfy ð11Þ: 

Proof. If (11) is satisfied, a poo ing equi ibrium wi   exist when credit 
derivatives are avai ab e. Eq. (11) imp ies (9), thus a poo ing equi ibrium a so 
exists when credit derivatives are unavai ab e. Therefore regard ess of whether 
credit derivatives are avai ab e, expected bank profits are given by (17). & 

Coro  ary 3 says that if the cost of financia  distress is high enough, the bank 
is unwi  ing to face the possibi ity of incurring it in period 2 even if its  oans are 
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of high qua ity. Therefore, both before and after the introduction of credit 
derivatives, the bank shifts f% of the  oan to outsiders. 

To summarize, the va ue of introducing a market for credit derivatives is 
ambiguous. If, prior to the introduction of the market, the bank did not share 
the risk of borrower defau t in period one, then credit derivatives are 
beneficia Fthey a  ow this risk to be shared. If, however, the bank used the 
 oan-sa e market to share the risk of borrower defau t in both periods one and 
two, introducing credit derivatives cou d reduce the abi ity of banks to share the 
risk of borrower defau t in period two. This is an i  ustration of a more genera  
proposition. In an economy with asymmetric (i.e., private) information, the 
introduction of a new market wi   typica  y a ter equi ibria in existing markets 
by changing the economy’s information structure. Even if agents behave 
optima  y, this change can be we fare-reducing, as noted by Stein (1987). 

4.1. H w inn vative are credit derivatives? 

In the above mode , credit derivatives are an innovative instrument because 
they are the on y too  avai ab e to trade the risk of borrower defau t in period 
one. In a pure y forma  sense, it is fair y easy to tweak the mode  to make credit 
derivatives redundant. For examp e, the bank can offer one-period  oans to the 
borrower in both periods 0 and 1. The first one-period  oan wou d not be 
subject to a  emons prob em, thus the bank cou d easi y se   it to outsiders. In a 
broader sense, however, a sequence of one-period  oans cannot rep icate the 
combination of a two-period  oan and a credit derivative. There are we  -
known reasons why a bank’s borrowers may prefer  ong-maturity  oans to a 
sequence of short-maturity  oans; e.g.,  iquidity risk as in Diamond (1991) or 
tax timing as in Mauer and Lewe  en (1987). 

Short-term  etters of credit are a so simi ar to credit derivatives. This mode  
cou d be modified to a  ow the borrowing firm to purchase from an outsider a 
 etter of credit that provides the bank insurance in the first period. But a key 
difference between credit derivatives and a  etter of credit is that a bank can 
enter into a credit derivative transaction without the approva  or know edge of 
the borrowing firm. Reca   that in the mode , the va ue of the credit derivative 
derives from an asymmetric information prob em about  oan qua ity. This type 
of prob em does not arise when  arge banks are  ending to  arge, we  -known 
firms; it arises when a  oca  or regiona  bank is  ending to a  oca  firm with 
which it has a re ationship. The  oca  bank is typica  y hesitant to risk 
degrading the re ationship by asking the borrowing firm to restructure its  oan 
demands or to turn to other  enders for guarantees.7 A credit derivative can be 

7 Anecdota  evidence that banks and borrowers are hesitant to use  oan sa es for this reason is in 
Edwards (1995). Academic evidence concerning the va ue of bank–borrower re ationships is in 
Petersen and Rajan (1994, 1995) and Berger and Ude   (1995). 
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used to se   the risk of the  oan without putting the re ationship at risk. Thus, 
a   e se equa , the credit derivative is more  ike y to be used than are  etters of 
credit. 

An important characteristic of rea -wor d banking re ationships that is 
missing from our mode  is the repeated game nature of banking. Reputation 
effects can he p mitigate the adverse-se ection prob em that we mode . For 
examp e, a bank can estab ish a reputation for se  ing a fraction of a    oans 
that it makes, regard ess of credit qua ity. A though reputation is no substitute 
for credit derivatives (reputation effects do not he p sp it  oan risk into 
components with different degrees of asymmetric information), they might he p 
preserve the  oan-sa e market after the introduction of credit derivatives. An 
investigation of this issue is beyond the scope of our current paper. 

5. Moral hazard and  apital allo ation issues 

5.1. M ral hazard 

The mode  in Section 3 focused on an adverse-se ection prob em caused by 
private information that banks have about the creditworthiness of their 
borrowers. Imp icit y, we are defining a bank as an institution with access to 
such private information. Another characteristic that is common y attributed 
to banks is a specia  abi ity to monitor borrowers that increases the probabi ity 
of repayment. This monitoring cannot be observed by those outside the bank, 
which  eads to a mora -hazard prob em if the bank attempts to se   some of its 
 oans. This is the perspective of Gorton and Pennacchi (1995). 

The question we address here is how the introduction of a credit-derivatives 
market affects banks when mora  hazard, not adverse se ection, puts  imits on 
bank  oan-sa e activity. We document be ow that in one sense our conc usions 
from a mode  of adverse se ection carry over to a mode  of mora  hazard. In the 
presence of mora  hazard, the introduction of a market in credit-defau t swaps 
can a ter the equi ibrium in the  oan-sa es market, causing banks to reduce their 
 oan sa es and thus increasing the  ike ihood of their own inso vency. However, 
there is an additiona  effect at work when mora  hazard is present. When banks 
refrain from se  ing their  oans, they typica  y wi   choose to increase their 
monitoring efforts. The va ue of this increase in monitoring wi   offset the cost 
to the bank of the a tered  oan-sa e equi ibrium; thus a market for credit-
defau t swaps can benefit banks even if the  oan-sa e market is adverse y 
affected. 

To focus on mora  hazard, we s ight y a ter the mode  in Section 3. There are 
two new features. First, the bank can spend an amount D in period one to 
transform a  ow-qua ity  oan into a high-qua ity  oan. This expenditure cannot 
be observed by outsiders. Second, the initia  qua ity of a  oan (i.e., the qua ity 
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prior to the bank’s expenditure of D) is common know edge. Thus the adverse-
se ection prob em is rep aced by a mora -hazard prob em. 

Note that bank monitoring has no effect on the probabi ity that a  oan 
defau ts in period one, nor does monitoring affect the  ike ihood of defau t of 
an initia  y high-qua ity  oan. For simp icity, we assume that the bank’s 
expenditure of D; if any, is made after the bank has  earned whether the  oan 
wi   defau t in period one. As in Section 3, we assume the bank needs to se   a 
fraction f% of the  oan’s risk in order to avoid the risk of its own inso vency. For 
simp icity, this fraction is unaffected by the expenditure on monitoring. We 
a so assume that the monitoring cost D satisfies 

ðpl � phÞwL > D > ð1 � f%Þðpl � phÞwL: ð21Þ 

The first inequa ity makes monitoring a  ow-qua ity  oan va uab e. If the 
bank ho ds the entire risk of an initia  y  ow-qua ity  oan, it has an incentive to 
spend D to monitor the  oan. The second inequa ity in (21) creates the mora -
hazard prob em. It ensures that the bank has no incentive to monitor a  ow-
qua ity  oan if it has so d off a fraction f% of the  oan. 

5.2. The s luti n with  nly l an sales 

We first consider possib e equi ibria without a market for credit derivatives. 
We state the resu ts without proof; the derivations are a most identica  to those 
in Section 3. In equi ibrium, the bank se  s a fraction f% of a    oans that are 
initia  y of high qua ity. The bank must choose between se  ing f% of its  ow-
qua ity  oans and not monitoring them, or ho ding on to the  oans and 
monitoring them. The first choice avoids the expected deadweight cost of its 
own inso vency, whi e the second reaps the benefit of monitoring. Thus the 
bank ho ds on to the  oan if the va ue of monitoring exceeds the associated 
expected deadweight cost of its own inso vencyFi.e., it ho ds on to  ow-qua ity 
 oans and monitors them if 

B p1 þ ð1 � p1Þph oð1 � p1Þ ðpl � phÞwL � D : ð22Þ 

In this equi ibrium, the bank is worse off re ative to a hypothetica  
equi ibrium in which it cou d cost ess y commit to monitoring  ow-qua ity 
 oans. The bank cou d then se   both types of  oans and avoid the risk of its 
own inso vency, thereby increasing its expected profit by the product of the 
 ike ihood of making a initia  y  ow-qua ity  oan (1/2) and the expected 
deadweight cost of inso vency created by the risk that the  oan, though 
monitored, subsequent y defau ts. The tota  amount, ð1=2Þðp1 þ ð1 � p1ÞphÞB; 
can be thought of as the deadweight cost owing to mora  hazard given this 
equi ibrium. 

If the inequa ity in (22) is reversed, a fraction f% of both high and  ow qua ity 
 oans is so d. No monitoring takes p ace, thus high-qua ity  oans are so d at a 
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higher price than are  ow-qua ity  oans. Again, the bank wou d prefer a 
hypothetica  equi ibrium in which it cou d commit to monitoring. Such an 
equi ibrium wou d increase expected bank profits by the product of the 
probabi ity of making a  ow-qua ity  oan and the increase in the  oan’s va ue 
owing to monitoring, or ð1=2Þð1 � p1Þ ðpl � phÞwL � D : We can think of this as 
the deadweight cost of the equi ibrium. 

5.3. The s luti n with l an sales and credit derivatives 

Now consider the introduction of credit-defau t swaps. If (22) ho ds, this 
introduction unambiguous y benefits the bank. If the bank makes a  ow-qua ity 
 oan, it uses a credit-defau t swap to protect itse f in the event that the  oan 
defau ts in the first period. The bank continues to face the risk of the  oan’s 
defau t in the second period, and hence it monitors the  oan to raise the 
 ike ihood that it is paid back. Expected bank profits rise by ð1=2Þp1B; which is 
the inso vency deadweight cost B mu tip ied by the probabi ity that the bank 
makes a  ow-qua ity  oan that defau ts in period one. In other words, the 
deadweight cost owing to mora  hazard fa  s from ð1=2Þðp1 þ ð1 � p1ÞphÞB to 
ð1=2Þð1 � p1ÞphB: 

Now assume that the reverse of (22) ho ds. Then the introduction of credit-
defau t swaps wi   either raise the bank’s expected profit or have no effect, 
depending on the mode ’s parameters. One case is when (23) ho ds. 

ð1 � p1Þ ðpl � phÞwL � D ð1 � p1Þ ðpl � phÞwL � D 
> B > : ð23Þ

ð1 � p1Þph p1 þ ð1 � p1Þph 

Note that the second inequa ity in (23) is simp y the reverse of (22). If the 
parameters satisfy (23), the bank wi   choose to use a credit-defau t swap to se   
the  oan’s period one risk, retain the  oan’s period two risk at the bank, and 
spend D to monitor the  oan. Thus the  oan-sa e market dries up. Un ike the 
mode  of adverse se ection, the disappearance of the  oan-sa e market does not 
correspond to  ower bank profits. Here, tota  deadweight costs fall when credit-
defau t swaps are introduced, from ð1=2Þð1 � p1Þ ðpl � phÞwL � D to ð1=2Þ� 
ð1 � p1ÞphB: Eq. (23) assures that the former is  arger than the  atter. 

The other re evant case is when (24) ho ds. 

ð1 � p1Þ ðpl � phÞwL � D 
B > : ð24Þ

ð1 � p1Þph 

Given (24), the introduction of a market in credit-defau t swaps does not 
a ter bank behavior in any meaningfu  way. The bank sti   chooses to se   off f% 

of the  oan, a though now it has the choice of doing so either with a  oan sa e in 
period one or a combination of a credit-defau t swap in period one and a  oan 
sa e in period two. The bank does not spend D to monitor  ow-qua ity  oans. 
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Bank profits are unchanged, as are the deadweight costs owing to mora  
hazard. 

We emphasize that the introduction of a credit-defau t swap market cannot 
e iminate the mora -hazard prob em associated with monitoring  oans. As  ong  
as the basic condition for mora  hazard, Eq. (21), is satisfied, any equi ibrium 
with credit derivatives resu ts in  ower bank profits than a hypothetica  
equi ibrium in which the bank cou d commit to monitoring initia  y  ow-qua ity 
 oans. 

5.4. Capital all cati n and negative NPV l ans 

In the mode  of adverse se ection presented in Section 3, both  ow-qua ity 
and high-qua ity  oans were positive NPV projects from the bank’s perspective. 
This assumption, if taken  itera  y, trivia izes the ro e of banks in a  ocating 
capita . If a   potentia   oans are positive NPV projects, any firm cou d make a 
 oan (or equiva ent y, everybody wou d become a bank) un ess there are 
barriers to entry in the banking industry. In practice, an important part of 
financia  intermediation is knowing which potentia  borrowers shou d get  oans 
and which shou d not. In this subsection we return to the mode  of adverse 
se ection, but make the more rea istic assumption that the  ow-qua ity  oan is a 
negative NPV project when its expected cash flows are discounted at the 
riskfree interest rate (zero here). We assume 

R þ ð1 � p1ÞR � wðp1 þ ð1 � p1ÞplÞo0: ð25Þ 

One possib e equi ibrium with this setup is that the bank does not make the 
negative NPV  oan and uses  oan sa es or credit derivatives to share the risk of 
the high-qua ity  oan with outsiders. (This is the idea behind the mode  in 
Section 3.) However, more comp icated equi ibria are a so possib e, inc uding 
the possibi ity that the bank makes negative NPV  oans. The intuition is 
straightforward. If outsiders be ieve that the bank wi   not make any negative 
NPV  oans, they wi   pay a re ative y high price for a share of a  oan’s payoff. 
At this high price the bank wi   profit from making a negative NPV  oan if its 
profit on the  oan sa e/credit derivative exceeds the  oss it expects to incur on 
the portion of the  oan it retains. Outsiders, rea izing this, wi   rationa  y expect 
the bank to attempt to se   negative NPV  oans. The bank wou d be better off if 
it cou d commit to not making negative NPV  oans, but such a commitment is 
impossib e. 

Rather than exhaustive y examining the various possib e equi ibria given 
(25), we provide a flavor of the resu ts by considering one of these more 
interesting equi ibria. We impose certain restrictions on the parameters that 
a  ow for a poo ing equi ibrium to exist in which the bank makes both positive 
and negative NPV  oans and se  s a fraction of these  oans in the  oan sa e 
market. The mathematica  formu ation of these restrictions is discussed be ow. 
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The first parameter restriction we impose is that the mean potentia   oan is a 
positive NPV project. The sum of the positive NPV of high-qua ity  oans and 
the negative NPV of  ow-qua ity  oans is positive: h i ph þ pl

R þ ð1 � p1ÞR � w p1 þ ð1 � p1Þ > 0: ð26Þ 
2 

Without this assumption, a poo ing equi ibrium is impossib e because 
outsiders wou d have no interest in funding the average  oan. We now examine 
the case where there is a market for  oan sa es but not for credit derivatives. 
The fo  owing coro  aries i  ustrate that the possib e equi ibria are simi ar to 
those in Section 3. 

Corollary 4. There is a p  ling equilibrium in which the bank makes the l an and 
sells f%  f it in peri d 0 regardless  f its  bservati n  f p2: The p  ling equilibrium 
can exist if ð9Þ h lds and if"  !# 

f%f ph þ ð2 � f%Þpl
R þ ð1 � p1ÞR � w p1 þ ð1 � p1Þ > 0: ð27Þ 

2 

Proof. Assume a poo ing equi ibrium, so that Eðp2 j O0Þ ¼ ðpl þ phÞ=2: Eq. (9) 
is the condition from Theorem 1 that the bank wi   se   f% of the  oan in a 
poo ing equi ibrium if the bank observes p2 ¼ ph: If (9) ho ds and p2 ¼ pl ; 
we can a so conc ude that the bank wi   se   f% of the  oan in a poo ing 
equi ibrium as  ong as the bank is wi  ing to make the  oan at a  . Eq. (27) 
is the condition required for the bank to make the  oan if p2 ¼ pl : It is derived 
by setting expected profits in (4) greater than zero with p2 ¼ pl and 
Eðp2jO0Þ ¼ ðpl þ phÞ=2: & 

Note that if f% ¼ 1; (27) reduces to (26). If f% ¼ 0; (27) vio ates (25). We 
therefore require that f% is sufficient y c ose to one to satisfy (27); i.e., that 
L0 =wL is sufficient y c ose to zero. The next coro  ary is a modification of 
Theorem 2. 

Corollary 5. There is a separating equilibrium in which the bank d es n t make a 
l an if it  bserves p2 ¼ pl : If the bank  bserves p2 ¼ ph; it makes the l an and 
sells n  part  f it. The separating equilibrium can exist if ð11Þ h lds and if 

R þ ð1 � p1ÞR � w p1 þ ð1 � p1Þðf% ð28Þf ph þ ð1 � f%Þpl Þ� > 0: 

Proof. Assume a separating equi ibrium. Then the bank wi   not make a  oan if 
p2 ¼ pl because such a  oan is a negative NPV project and the bank does not 
have superior information about the qua ity of the  oan. When (11) ho ds, the 
bank wi   make the  oan if p2 ¼ ph because of the same  ogic as in Theorem 2: 
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The risk of deadweight  oss does not outweigh the expected positive net cash 
flow of the  oan. The market for  oan sa es wi   not exist when (28) ho ds. If 
outsiders expect the bank to se   f% of the  oan when p2 ¼ ph; (28) ensures that 
the bank wi   then choose to make the  oan when p2 ¼ pl and se   f% of this  ow-
qua ity  oan at a high price. Thus the separating equi ibrium is incompatib e 
with  oan sa es. & 
There is no market for  oan sa es with (28) because the asymmetric information 
prob em is too severe. There is no price at which  oans cou d be purchased that 
wou d simu taneous y (1) keep banks from making a  ow-qua ity  oan and then 
se  ing f% of it, and (2) a  ow the bank to profitab y se   f% of a high-qua ity  oan. 

Coro  aries 4 and 5 make two points. First, depending on the mode ’s 
parameters, there may exist a poo ing equi ibrium in the  oan-sa e market that 
makes it profitab e for the bank to make a  oan for which the expected net cash 
flow is negative. Second, again depending on the parameters, there may be an 
equi ibrium in which there is no  oan-sa e market because of the extent of 
asymmetric information prob em. 

We now turn to an examination of credit derivatives. If the bank is ab e to 
use both  oan sa es and credit-defau t swaps to shed some of its  oan risk, a 
poo ing equi ibrium identica  to that described in Theorem 3 exists. 

Corollary 6. There is a p  ling equilibrium in which the bank makes the l an and 
its subsequent strategy satisfies f0 þ X ¼ f% f regardless  f itsand f0 þ f1 ¼ f% 

 bservati n  f p2: Outsiders’ expectati ns  f l an quality are given by Eðp2jO0Þ ¼  
Eðp2jO1Þ ¼ ðph þ pl Þ=2: The p  ling equilibrium can exist if ð14Þ and ð27Þ h ld. 

Proof. A combination of Theorem 3 and Coro  ary 4,  eft for the reader. & 

A separating equi ibrium simi ar to that described in Theorem 4 is a so 
possib e. The separating equi ibrium of Theorem 4 must be modified so that the 
bank does not make the  ow-qua ity  oan, and instead the market for  oan sa es 
is inoperative. The new equi ibrium is summarized in the fo  owing coro  ary. 

Corollary 7. There is a separating equilibrium in which the bank d es n t make 
the l an if it  bserves p2 ¼ pl ; but makes the l an and ch  ses the strategy 
f0 ¼ f1 ¼ 0; X ¼ f%f if p2 ¼ ph: There are n  l an sales. The separating equilibrium 
can exist if ð15Þ and ð28Þ h ld. 

Proof. A combination of Theorem 2 and Coro  ary 5,  eft for the reader. & 

We now summarize the effects on the bank of the option to use credit 
derivatives. Throughout the fo  owing discussion, we assume that the inequa -
ities in (25) and (26) are satisfied. The conc usion of Coro  ary 1, which states 
that the bank is better off with the abi ity to use credit derivatives as  ong as 
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there is a separating equi ibrium in the  oan-sa e market, is unchanged by 
assumptions ð25Þ and ð26Þ: Simi ar y, the conc usion of Coro  ary 3, which 
states that the bank is indifferent as  ong as a poo ing equi ibrium in the  oan 
market exists in the presence of credit derivatives, is unchanged by these 
assumptions. Of more interest are the effects of these assumptions on the 
conc usion of Coro  ary 2. Reca   that Coro  ary 2 states that over the 
parameter region satisfying (20), the introduction of a market in credit-defau t 
swaps  owers the bank’s expected profits because the poo ing equi ibrium in the 
market for  oan sa es breaks down. However, when  ow-qua ity  oans are 
negative NPV projects, this can benefit the bank. 

When (20) ho ds and there is no market for credit derivatives, outsiders 
be ieve that the bank wi   se   part of both a high-qua ity and a  ow-qua ity 
 oan, hence if the bank makes a high-qua ity  oan, part of the expected profit of 
the  oan is reaped by outsiders. The bank can partia  y make up for this  oss by 
making a  oan when faced with a  ow-qua ity borrower and se  ing part of the 
 ow-qua ity  oan to outsiders. But because the  ow-qua ity  oan is a negative 
NPV project and outsiders set prices in the  oan-sa e market to satisfy a zero-
profit condition, the bank is worse off than it wou d be if it cou d commit to 
making on y a high-qua ity  oan and se   part of it in the  oan-sa e market. 

Given assumption (20), the introduction of credit derivatives causes the 
poo ing equi ibrium in the  oan-sa e market to break down. As in Coro  ary 2, 
this is cost y because it exposes the bank to the deadweight cost of bankruptcy 
associated with the state in which a high-qua ity  oan is made that subsequent y 
defau ts in period 2. The deadweight cost associated with this increased risk of 
inso vency is Bphð1 � p1Þ: However, un ike the situation examined in Coro  ary 
2, the market for  oan sa es disappears, hence the bank refrains from making 
 ow-qua ity, negative NPV  oans. The expected  oss on a  ow-qua ity  oan is the 
 oan amount L mu tip ied by the  oan’s net return, which is the  eft-hand-side 
of (25). The net effect on expected bank profits is ambiguous. The bank is 
better off with the introduction of the credit-derivatives market if the expected 
savings exceed the expected costs, as expressed in (29). 

�L R þ ð1 � p1ÞR � wðp1 þ ð1 � p1Þpl Þ� > Bphð1 � p1Þ: ð29Þ 

To summarize, if the mode ’s parameters satisfy (20), (25), and (26), the 
introduction of a credit-derivatives market resu ts in better capita  a  ocation 
(by inducing banks to stop making  ow-qua ity  oans) and worse risk sharing  
(by inducing banks to no  onger se   the second-period risk of high-qua ity 
 oans). If (29) ho ds, the net effect is positive. 

6. Con luding remarks 

We construct a mode  of a bank that has an opportunity to make  oans. The 
risk of  oan defau t can expose the bank to its own financia  distress. The bank 
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can se   any fraction of the  oan in order to reduce its expected costs of distress, 
but because the bank has superior information about  oan qua ity, the  oan-
sa e market is affected by an asymmetric-information prob em. We bui d in a 
ro e for credit derivatives in the mode  by assuming that the magnitude of the 
asymmetric information varies during the  ife of the  oan. A credit-derivative 
contract that transfers the  oan’s risk when the  emons prob em is sma  est can 
be used by the bank to reduce its risk of financia  distress. If the asymmetric-
information prob em is sufficient y severe, the  oan-sa e market wi   be of on y 
 imited use to banks, and thus the opportunity to use credit derivatives wi   be 
va uab e to the bank. 

However, when we consider the effects that a credit-derivatives market has 
on other markets for sharing risks, the introduction of a credit-derivatives 
market does not necessari y benefit the bank. If, prior to this introduction, the 
asymmetric-information prob em was not severe enough to  imit the use of the 
 oan-sa e market, the addition of a market in credit derivatives can be harmfu . 
The new market can a ter investors’ expectations of the qua ity of  oans so d in 
the  oan-sa e market and thereby dramatica  y change the nature of equi ibrium 
in this market. Thus, a though the credit-derivatives market wi   be usefu  to 
the bank, its presence makes the  oan-sa e market much  ess usefu . We find 
that if the asymmetric-information prob em is one of adverse se ection, the net 
effect is to  eave the bank worse off, whi e if the prob em is one of mora  
hazard, the bank is better off. 

Therefore the increased risk-sharing flexibi ity created by credit derivatives is 
not enough to guarantee that such instruments are beneficia . Note that we are 
not, in any way, c aiming that banks shou d refrain from entering into credit-
derivative contracts. Indeed, we find that credit derivatives may improve 
capita  a  ocation by reducing investment in poor-qua ity projects. Instead, the 
conc usion that shou d be drawn from our arguments is that theory a one 
cannot determine whether a market for credit derivatives wi   he p banks better 
manage their  oan credit risks. This issue is u timate y an empirica  one. For 
examp e, the potentia  va ue of this market depends, in part, on the extent to 
which the  oan-sa e market is current y used to share the risks of  oans about 
which originating banks have private information. This empirica  y unreso ved 
issue is examined in Berger and Ude   (1993) and Gorton and Pennacchi (1995). 
If credit derivatives wi   simp y rep ace  oan sa es as risk-sharing too s, the 
consequences for banks are ambiguous. 
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