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Abstract This paper studies the emergence and development of credit derivatives,

and how they have significantly changed the area of credit risk management. In

studying the behavioural effects of credit derivatives on banks’ behaviour, the

theoretical analysis incorporates the modelling of optimal bank capital reserves with

the use of credit derivatives by employing an inventory management framework. It is

shown that credit derivatives can lead banks to reduce their capital buffer stock,

which can have multiple effects on banks’ behaviour. By considering these effects in

parallel with the existing literature, this paper investigates the implications of credit

derivatives with respect to financial stability and banking regulation.
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INTRODUCTION
In a world of innovations, it is not
surprising that, after the management of
interest, equity and foreign exchange
risk, it was the turn of credit risk
management. The high volume of
defaults since 1999 has meant that credit
risk management has become more
important than ever. As Altman has
reported, banks, regulators and bank
practitioners are now concentrating their
credit risk management efforts due to:
(1) the emphasis of Basel II capital
regulation on more advanced credit risk

management techniques; (2) the
improvement in credit risk modelling
techniques; (3) the development of
robust credit databases; (4) the
development of corporate bonds
markets; (5) the development of new
credit risk management instruments such
as securitisations, credit derivatives etc;
and (6) the development of credit
portfolio risk/return analysis.1

Credit derivatives are considered as
financial innovations that have had a
significant impact on credit markets by
separating the origination and funding
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of credit from the holding and
management of credit risk, and by
insuring and protecting against adverse
movement in the credit quality of the
counterparty.

The Bank of England has stressed the
importance of credit derivatives by
identifying a range of influences on
banks’ and credit markets’ behaviour:

‘— CDs [credit derivatives] can reduce

credit concentration and manage loan

assets and credit exposure on a portfolio

basis.

— new assets and exposures can be

created to widen investment

opportunities.

— credit views can ultimately be traded

and arbitraged across instruments.

— banks can use CDs to reduce exposures

to relationship borrowers without

damaging that relationship.

— banks which cannot achieve direct

access to certain types of borrower or

which lack infrastructure to service loans

can use CDs to assume credit risk to a

wider range of borrowers. Thus, CDs

seem to offer considerable benefits of

managing credit risk between parties in

isolation from other forms of risk.’2

Credit derivatives appear to have
become a popular tool for efficient and
flexible risk management at banks (as
explored in the next section) and a
means for distributing idiosyncratic and
market credit risks within an economy,
affecting the stability of financial
markets and financial systems.
Nonetheless, academics and practitioners
are taking a keen interest in these
instruments for a number of reasons,
including the change in the structure of
incentives, which may affect market
participants’ risk appetite; the high

concentration of credit derivatives in the
market; the soundness of their pricing;
and issues of transparency and
standardisation.

Due to credit risk events that have
cast doubts over whether the banking
system or the banks themselves can
absorb the losses and protect the stability
and efficiency of the financial system, the
banking industry has suffered a number
of severe problems. As will be seen in
the following section, the credit
derivative market, in particular, has been
growing rapidly over the last decade,
and the various credit events during this
period have served to highlight both the
benefits and problems of credit
derivatives. Certainly, one can turn to
the literature to see the behavioural
effects on banks’ behaviour and financial
stability and fragility. In aiming to
understand credit derivatives, it is
important to stress that without
understanding both the microeconomic
context of the individual banking firms
as well as the financial stability of the
macroeconomic situation, it is
impossible to see the complete picture.
In this framework, it is worth analysing
the bank’s capital policy towards credit
derivatives in connection with its risk
management potentials. Thus, if credit
derivatives are used for hedging
purposes on a one-to-one position base
or on a portfolio positions base, the bank
has to reconsider its capital levels. Any
such change in capital levels also has a
more global impact on the banking
system. As will be seen, various works in
the literature show that banks have a
more credit-expansive behaviour, which
is only possible by maintaining control
over capital levels.

This paper will discuss the literature
pertaining to the interaction of credit
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derivatives and banking. Within this
framework, the paper will also analyse
banks’ incentive to reduce capital buffer
stock by using credit derivatives for
hedging purposes. The multiplicative
effects of this incentive can be connected
to the existing literature. This issue is
addressed by incorporating the
modelling of optimal bank reserves with
the use of credit derivatives using a
simple inventory management
framework. These effects are closely
related to the evolution of bank capital
regulation (notably Basel II) and the
stability of the banking system.

The first section of the paper provides
information on the rationale and use of
credit risk management instruments and
other credit risk management
alternatives and describes the
development of credit derivative
markets in the international banking
environment, as credit derivatives are
one of the fastest-growing markets. The
second section involves an overall
review of the relevant literature. The
implications of credit derivative use on
banks’ behaviour are then illustrated by
developing a model of a bank’s
precautionary capital reserves. The final
section examines the banking system
stability issues associated with credit
derivatives.

THE SCOPE, THE USE AND
THE INTERNATIONAL
DEVELOPMENT OF CREDIT
DERIVATIVES
Since the 1980s, a number of new credit
risk-sharing financial instruments have
emerged to make credit risk more
manageable.3 Banks can pool assets with
credit risk and sell parts of the pool. This
asset securitisation or creation of asset-
backed securities has seen considerable

growth in areas such as home
mortgages, car financing and small
business loans, where underlying loan
contracts and payment schedules are
standardised with similar risk
characteristics. Loan sales are another
credit risk-sharing technique, where a
bank originates a loan and sells it in
smaller shares to other banks. Such
techniques have reached the stage of
maturation. Credit derivatives are the
most recent tools for financial contracts
to provide insurance against credit-
related losses. Credit derivatives may be
considered as the most significant
financial innovation of the 1990s. The
concept of credit risk derivatives was
introduced in 1992 at a conference of the
International Swap Dealers Association
(ISDA) and was born in New York in
the same year. The reason for the
emergence of credit derivatives was the
major banks’ need to manage the high
credit risk of over-the-counter swaps.
The major banks repackaged and sold
on a basket of credit risks, paying very
large premiums, but helping to free up
capital which could then be used for
new business.

Credit derivatives can be classified
first according to whether they transfer
credit risk associated with an individual
borrower (single name) or a number of
borrowers (portfolio); and secondly
according to whether or not the transfer
of credit risk is funded. The main four
types of contracts are: credit default
swaps, total return swaps, credit-linked
notes, and a set of spread, basket and
index products. Their main aim is to
assume or lay off credit risk on loans and
other assets, sometimes only to a limited
extent, in return for either payments or
payment of premium. The transfer of
credit risk may be for the whole life of
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the asset or for a shorter period, and it
may be a complete or partial transfer of
credit risk. Finally, there are basket and
index products which enable the transfer
of credit risk on more than one reference
asset. For instance, index products may
enable the trading and hedging of credit
risk across different economic sectors and
asset classes. In the context of basket
swaps, as Rule presents, new portfolio
instruments are created with correlation,
risk and return characteristics resembling
securitisation techniques.4 This form of
portfolio transaction belongs to the
market of collateralised debt obligations
(CDOs). However, these portfolio
instruments are more diversified than
asset-backed securitisation of
homogeneous pools of assets. These new
financial engineering products belong to
the market of new structured CDOs.
Rule presents and analyses this set of
portfolio transactions (CDOs) and their
distinguishing characteristics.4 Synthetic
CDOs (portfolios of credit derivatives)
are considered as the most recent credit
transfer instruments.5 It is also obvious
that these new instruments require
adequate and effective methods of
pricing and valuation. Most approaches
are familiar from the existing literature
on credit risk modelling (default-based
models, rating transition models,
stochastic models, the replication pricing
approach, etc). The Bank for
International Settlements (BIS) has
considered many insights of the pricing
element in its review of current
methods.6 It is accepted that the pricing
of credit risk-transfer instruments is an
ongoing dynamic process.

Although market size is small relative
to other over-the-counter derivative
markets, there is rapid growth in global
credit derivative transactions, and this

will rise due to bankruptcies, defaults
and debt restructuring, which create a
real need for hedging products. The
main sources of statistical information
regarding credit derivatives are the
reports from the British Bankers’
Association7 (BBA) and the surveys
from BIS.8

The market for credit derivatives
grew from almost nothing in 1993 to an
estimated $40bn in 1996, with the BBA
2006 report estimating that the market
would grow to $20trn by the end of
2006 and $33trn by the end of 2008
(Figure 1). As BBA has indicated, it is
not just the size of the market that has
continued to grow, but also the diversity
of products. The expansion of index
trades, tranched index trades and equity-
linked products — to highlight but a
few — has created an unprecedented
variety of traded products in the credit
derivative market (Table 1). Similar
results are demonstrated in the statistics
of ISDA and other authorities.

Single-name credit default swaps are
the most popular credit derivative
products and are the basic building
blocks of more complex portfolio trades.
Generally, CDOs have gained the
attention of market participants, and
their growth depends on investors’ risk
preferences and the expected effects of
continuing diversification. Index trades
have become the second largest product.

All sources show that concentration in
credit derivative intermediation is very
high and it is stressed that the credit
derivative market is highly
internationalised as large players are
international institutions involved in
cross-border transactions. Due to
sovereign debt crises such as those in
Argentina, Russia, Asia etc, a large
portion of credit derivatives were, in the
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early stages, linked to sovereign assets.
More recently, however, the increase in
corporate credit events has seen most
credit derivatives written on corporate
assets. Corporate credit events such as
Delphi, Dana Corp, Delta, Enron,
WorldCom, Swissair, Parmalat,
Marconi, Railtrack and British Energy
represent the credits most frequently
referred to as triggering events. These
credit derivatives have so far proven
their effectiveness in buffering shocks to
the global financial system. As BBA has
reported, the highest number of credit

events occurred in the high-yield risky
sector.7 This can be linked to the rating
of underlying assets for credit
derivatives, as the good-quality category
has declined and conversely the low-
quality category has expanded. In the
same vein, the emerging credit market is
considered attractive because banks are
looking for higher yields and greater
portfolio diversification on an
international basis. On the other hand,
the emerging credit market is considered
to have lower credit quality than the
traditional OECD market, thus credit
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Figure 1: Global credit derivative market growth

Table 1: Products in the credit derivative market

2000 2002 2004 2006

Basket products (%) 6 6 4 1.8

Credit linked notes (%) 10 8 6 3.1

Credit spread options (%) 5 5 2 1.3

Equity linked credit products (%) 1 0.4

Full index trades (%) 9 30.1

Single-name credit default swaps (%) 38 45 51 32.9

Swaptions (%) 1 0.8

Synthetic CDOs (%) 16 16.3

Tranched index trades (%) 2 7.6

Others (%) 41 36 8 5.7

Source: BBA
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derivatives can provide hedging on
credit quality.

The main players in the credit
derivative markets are banks, securities
houses, hedge funds, insurance
companies, broker-dealers, special-
purpose vehicles, non-financial
companies and investment funds. It has
emerged that many banks have already
sold parts of their exposures on to other
institutions. Most of the banks’
derivatives volume is due to trading and
a small part is related to their loan book.
A potential benefit of credit derivative
use by non-bank institutions (which will
act as investors) is the systemic risk
diversification, as can be seen in the
related literature. Hedge funds have
become a major participant in the credit
derivative market. On the other side, the
use of credit derivatives in terms of
selling protection can cause losses and
distress. There are many cases where
financial institutions acting as insurers
have expressed their concerns about
losses on credit derivative products.

Finally, credit derivatives can make a
bank’s exposure to entire industries or
even countries (sectoral and geographical
diversification) more manageable. Thus,
the product allows banks to stay within
their internal credit limits for specific
countries, even for counterparts and
credit ratings. For instance, the decline
in the quality of the Japanese banking
system led several international lending
institutions to consider credit derivatives
as a way to reduce their exposure to
Japan.

THE LITERATURE ON BANK
BEHAVIOUR AND CREDIT
DERIVATIVES
Based on BBA’s market surveys, it is
argued that market participants have

been engaged in credit derivatives
because they provide great applicability
in many cases such as management of
credit lines (risk and client–bank
relationships), diversification of credit
risk (geographic, sectoral concentration
and correlation risk diversification),
management of economic capital
(efficient management of the
opportunity costs of risk provision),
management of regulatory capital
(reduction in risk-weighted assets),
generation of income fee and balance-
sheet optimisation.7 These challenges and
opportunities for credit derivatives are
reflected in several contributions in the
academic literature stressing the role of
credit derivatives in affecting banks’
behaviour and hence the stability of the
banking system.

Credit derivatives and
informational asymmetries
Credit derivatives essentially affect the
relationship between lenders and
borrowers and create new relationships
between lenders, borrowers and the
buyers and sellers of credit protection.
Thus, the incentives of these credit
transaction parties are influenced in
terms of asymmetric information,
principal/agent problems and incomplete
contracts, making it interesting to
examine whether credit derivative
contracts can affect the incentives for
participants in the credit derivative
market.

Issues of information asymmetries,
such as adverse selection and moral
hazard, are deterministic in the
behaviour of banks on credit risk
management. In this context, Duffee and
Zhou consider that, as the magnitude of
asymmetric information varies during
the life of the loan (information
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asymmetries between the lender and the
outsiders are greater near the maturity of
the loan and smaller in the early period),
credit derivatives can be used by banks
to reduce their risk of financial distress
by transferring the loan’s risk when the
market for lemons is smallest9 (the
relationship between the credit
protection buyer/lender and seller/
borrower can become a principal/agent
problem if the protection buyer acts as
an agent of the protection seller). Duffee
and Zhou construct a model of a bank
that makes a loan with adverse selection
or moral hazard problems and may use
credit derivatives or loan sales with
recourse (ie the ability of a loan buyer to
sell the loan back to the originator if it
goes bad).9 This flexibility can be used
to mitigate adverse selection problems
where, due to the asymmetric
information problem, the credit
protection buyer/lender knows more
than the credit protection seller/
borrower regarding the creditworthiness
of the reference asset and the probability
of a credit event (a limited provision of
information regarding the
creditworthiness of the reference asset
from the credit buyer in order to reduce
the premium). Here, the lender buys
protection on low-quality assets, driving
up the cost of protection on high-quality
assets. As Rule observes, if both buyer
and seller only have access to public
information about the reference asset
(the asset is not unrated or has publicly
traded debt), then the credit derivative
premium in a competitive market would
be fairly priced, reflecting the expected
probability of a credit event and the
expected recovery rate.4

In this context, Goodhart et al. and
Duffee and Zhou also compare the
implications of credit derivatives for

banks’ risk-sharing versus loan sales with
recourse.10,9 They stress the hazard of
other markets breaking down due to
credit derivatives, because that may lead
to the weakening, or even disappearance
of, other risk-sharing markets (eg loan
sales, securitisation) and consequently to
the deterioration of risk allocation. If the
bank’s main strategy is credit derivatives
on high-quality loans, this enables it to
refrain from selling other parts of its risk
(of low-quality loans). This strategy
destroys the equilibrium in the loan sale
market where the risks of banks making
high and low-quality loans are pooled.
Furthermore, credit derivatives may
reduce risk-sharing by discouraging
banks from selling high-quality loan
second-period risk, as credit derivatives
are considered to be an innovative
instrument because they are the only
tool available to trade the risk of
borrower default in the early period of
the loan when loan sales cannot be
applied. The bank that makes high and
low-quality loans can use loan sales
(with recourse) to pool risks and
therefore transfer credit risk for the full
term of the loans. In this case, the
problem of the market for lemons may
lead to issues of severe adverse selection.

From the perspective of the moral
hazard problem, there may be a reduced
incentive for the lender (credit
protection buyer) to monitor the
borrower (credit monitoring). Morrison
argues that, in general, credit derivatives
weaken monitoring incentives,11 thereby
developing an intermediation model.
This reduced incentive can affect the
borrower’s choice regarding the ‘second
best project’, as the benefits of bank
monitoring are limited — borrowers
forgo the benefits of bank certification
when they want to issue corporate
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bonds, thus causing disintermediation
and welfare costs. Another dimension of
the problem is when the borrower
considers that, by purchasing protection
for its debt, the lender creates negative
credit signals about its quality with
reputational effects. Further, the moral
hazard considerations of Duffee and
Zhou strengthen the case for credit
derivatives,9 because, by the use of credit
derivatives, the bank holds the loan and
weakens the loan sale market, and thus
tends to monitor loans more
aggressively. However, the reduction in
use of loan sales may increase the
likelihood of the bank’s own insolvency,
although this effect is offset by the value
of the increase in monitoring efforts. In
the same vein, Pelizzon and Nicolò use a
model of banks with different levels of
loan screening ability and credit
portfolio risk, and consider how
different types of credit derivatives
(CDO, first-to-default basket) can deal
better with problems of information
asymmetry, such as adverse selection and
moral hazard, signalling the quality of
loans to be hedged with credit
derivatives rather than credit default
swaps, given the capital requirements
that hold for credit derivatives.12

BIS also has identified a moral hazard
case where the probability of a credit
event can be influenced by the protection
buyer’s behaviour after the agreement
with credit derivatives6 (premature credit
event triggering; this is one reason why
credit restructuring was proposed to be
limited as a credit event). This behaviour
can raise incomplete contracting
problems where the credit protection
seller can refuse to fulfil the contingent
payouts; however, in this case moral
hazard problems can be identified. Their
creditors and shareholders monitor banks’

involvement in credit derivative markets
and changes in their risk profiles.
However, the relationship between credit
protection buyers/sellers and creditors/
shareholders can be eroded if these
changes are not all disclosed adequately
and properly.

Rule and BIS present a set of options
for reducing these problems of
information asymmetry.4,6 These
include: enhancement of public financial
information regarding corporate and
sovereign names (involvement of
independent third parties in credit
assessment); random selection of pooled
assets (monitored by third parties); the
possible reputational risk that banks may
face; documentation of reputational risk;
limitations on restructuring; credit
monitoring; verification of credit events
and assessment of the severity of losses;
and more intensive use of bank internal
ratings.

Credit derivatives and banks’
risk-taking incentives
A part of the literature analyses bank
risk-taking behaviour with the presence
of CDs for hedging purposes. Indeed, it
is interesting to investigate whether a
bank can change its credit policy in the
presence of credit derivatives.

Due to the phenomenon of credit
rationing, the size of the credit market is
not determined by supply and demand
and the use of a range of interest rates or
prices. An equilibrium credit rationing
occurs whenever ‘some borrower’s
demand for credit is turned down, even
if this borrower is willing to pay all the
price and nonprice elements of the loan
contract’.13 As Freixas and Rochet
argue, credit rationing is expressed by
the backward-bending credit supply
curve due to adverse selection and moral
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hazard. However, credit rationing
disappears if collateral can be used as a
screening device.13 The existence of
credit derivatives as a credit risk-hedging
instrument can lead banks to expand
their credit businesses (eg through
lending to less developed countries)
without concern for the additional credit
exposure that this generates. As
Goodhart et al. suggest, the introduction
of credit derivatives in credit risk-
management, separating the underlying
lending relationship from the actual
credit exposure and associated hedging
benefits, may resolve a credit paradox,
and, furthermore, can enhance the
efficiency of risk allocation and the
disappearance of arbitrage opportunities
due to differences between credit market
segments, making them more
complete.10 Indeed, credit derivatives
can facilitate the bank’s management of
credit lines, freeing up credit lines to
enable new business opportunities.

The question that arises is whether the
bank increasing its credit portfolio via
credit derivatives undertakes significant
additional credit risk. Santomero and
Trester suggest that the use of financial
innovations has led banks to hold more
risky asset portfolios,14 using an
imperfect asymmetric information
framework. Thus, as assets have become
more liquid, banks are willing to
provide credit. In that sense, banks may
have greater incentive for risk-taking,
but the portfolio of banks has smaller
asset liquidation risk in a crisis. On the
other hand, this action from the bank,
namely the asset side increase, creates the
need for the bank to manage the liability
side. Money centre banks can finance
any insured (through credit derivatives)
expansion on their asset portfolio by
borrowing from the money market and

other non-deposit markets for funds.
Insterfjord, using a credit markets
model, suggests that credit derivatives
have increased the overall bank risk and
that credit derivatives can be considered
a destabilising factor for the banking
sector, especially when the credit
markets have high price elasticity,
making banks more aggressive investors
in credit markets.15 In the same vein,
Wagner argues that increased asset
liquidity due to credit derivatives during
normal times encourages banks to
improve their stability by transferring
their risk, but at the same time
encourages banks to increase their risk-
taking.16 Using an unregulated economy
model, Wagner finds banking stability
equilibrium introduces increased asset
liquidity and regulation. However, as
banks face smaller asset losses and costs
using credit derivatives during times of
distress, banks have a reduced incentive
to avoid crisis (eg bank run or credit
crunch). However, if this liquidity is
reduced due to macroeconomic factors
or risk-aversion preferences, this can
cause a sharper fall in asset prices.

The literature includes little empirical
work on this question, although a
relationship between credit risk-hedging
via credit derivatives and an increase in
credit supply, and consequently risk-
taking, has been suggested. Using US
bank data and probit regressions, Minton
et al. test the determinants (predictors) for
banks that are more likely to use credit
derivatives for credit protection. They
find that banks with higher shares of
commercial and industrial loans (a
suitable underlying instrument for a
credit derivative contract) are more likely
to purchase credit protection and are also
more likely to use other credit risk-
transfer techniques (loan sales and
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securitisation).17 This suggestion is also
supported by Hirtle, where greater use of
credit derivatives is associated with
greater supply of bank credit for
corporate long-term loans and
commercial and industrial lending.18

Hirtle uses data from US commercial
banks and conducts panel data regression
analysis relating credit supply to credit
derivative use, loan demand and credit
standards. Goderis et al. also find that
banks adopting credit derivatives observe
an increase in their loan levels.19 They use
international bank panel data and
implement the generalised method of
moments (GMM) in order to relate loan
portfolio levels to collateralised loan
obligations and other bank ratios.

Another important factor in using
credit derivatives for the credit risk
management of individual credit lines is
the effect on the lending relationship
with clients. Arping develops a model of
credit protection and bank monitoring
in the corporate loan market and
considers the effects of credit derivative
protection on banks’ relational and
informational incentives.20 Arping
suggests that credit protection through
credit derivatives strengthens the bank
when it has to intervene due to the
problematic behaviour of the borrower
(in the worst case, exiting from the
relationship). This can create positive
implications for borrower managerial
incentives. Goderis and Wagner agree
that banks have stronger negotiation
power in the case of sovereign
financing.21 They develop a model of
sovereign debt financing incorporating
the bondholder (bank) that has bought
credit protection and investigate the
effects on the potential crisis and the
restructuring efforts of the sovereign. In
the case of emerging markets’ debt,

Ranciere notes that credit derivatives
can affect debt default and restructuring
following credit events, as a moral
hazard phenomenon22 (also noted by
BIS6). This work uses an analysis with a
bonds/credit derivatives basis, the default
probability term function and a stress
scenario. However, the case of
Argentina shows that credit derivatives
can prevent serious financial contagion.23

Using a model based on the industrial
organisation approach, Pausch and
Schweimayer investigate possible
strategic credit derivative hedging effects
of management decisions concerning
interest rates for loans and deposits,
which seem to have an increasing effect.
Competitors may react similarly in
order to maintain equilibrium and
optimality.24

Credit derivatives and banks’
capital management
It would be interesting to identify any
relationship between the use of credit
derivatives as asset insurance and the
capital stock held by the bank to offset
credit losses, reinforcing capital
management. Based on their probit
regression estimates, Minton et al. find
that banks with more capital are less
likely to be net buyers of credit
protection, and the ones that have less
regulatory capital are more likely to use
credit derivative protection.17 Goderis et
al. also find some indications that credit
derivative banks tend to hold lower
equity capital as a proportion of total
assets compared with non-credit
derivative banks.19 However, size may
be an important factor in this, as a large
bank’s use of advanced credit risk
management tools can make it able to
hold less capital. As credit derivatives
can offset credit risk effectively, banks
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can reduce the capital stock they hold
for unexpected losses (for that reason,
shareholders may prefer to use credit
derivatives rather than periodic build-
ups of loan loss reserves, as the latter
reduce dividend pay-off), and also can
lower expected losses (loan loss
provisions). In this context, Moser
compares the costs of credit derivative
protection and loan loss provisioning
using an insurance contract function and
shows the credit derivatives that can
replicate provisioning for loan losses.25 If
the cost of credit derivative insurance is
below the loan provision amount, the
bank can expand its credit. Thus, the
bank finds credit derivatives preferable
when the returns from investing in loans
are greater than the risk-adjusted
opportunity cost of the loan
provisioning.

In this framework, the following
section will present another aspect of the
capital management interaction between
credit derivatives and banks.

PRECAUTIONARY CAPITAL
RESERVES
McKenzie has called for a distinction
between expected and unexpected loan
losses, on the basis that provisions
(general provisions) for unexpected
(possible) loan losses should be made and
count as capital as they satisfy the
traditional role of regulatory bank
capital as a precautionary buffer stock
against unexpected declines in asset
values.26 Specific provisions, formed
against expected (actual) asset quality
declines, are usually only marginally
different from those that have been
identified. In other words, specific
provisions contain less uncertainty than
do general provisions.

In the sense that provisions for

unexpected loan losses may occur, banks
hold general loan loss reserves and any
other amount of capital in order to
cover any losses due to the credit
uncertainty. Loan losses may be
unexpected (unpredictable); nevertheless,
provisions are made in an environment
of uncertainty where losses may be
expected to increase. Therefore, loan loss
reserves and any other amount of capital
can be considered as precautionary
reserves to trade off the provisions
caused by asset quality uncertainty.

This section attempts to construct a
model of bank behaviour that
incorporates credit uncertainty
(uncertainty in asset quality and
repayment of invested funds). An
inventory (precautionary reserves)
theoretical framework is applied to
determine the bank’s capital holdings
under the assumption that a certain stock
of capital is held for absorbing asset losses.
In other words, it is an analysis of a bank’s
optimal capital account based on costs
associated with portfolio rearrangements
(ie debt instrument production, and other
costs generated from the possibility of
bankruptcy and the bank’s efforts to
avoid it). As Baltensperger notes, the
capital account performs an essential
economic function, similar to that of
liquidity reserves, namely protection
against certain types of uncertainty (asset
quality uncertainty, which leads to credit
risk) and the associated possibility of
emergency adjustments and costs.27

Scenario setup
Consider the following scenario, which
draws on Baltensperger:27

. A bank has invested an amount A in

assets yielding iA, with d� / dA > 0 and

d� / diA > 0, where � is a profit
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function. The bank’s liabilities consist of

D deposits, which are assumed to be

known with certainty (it is assumed that

any distortion in deposits and loans is

faced by the bank which holds the

necessary reserve requirements, rD).

Finally, K is the capital holdings (as

quantity) of the bank where K = E +

C. E is the equity capital of the bank

yielding iE to shareholders. C can be

considered as the total buffer stock of

capital, which includes the capital

requirements (cA). Thus, C – cA is the

excess capital reserves.

. In the same manner, loan quality can

change due to alterations in borrowers’

quality or other macroeconomic factors.

. The credit uncertainty is expressed as I,

which is the income generated by the

bank’s assets. Following Baltensperger’s

framework,27 I is known a priori in

probabilistic form only, with density

function g(I) due to credit. In this

analysis, credit uncertainty is expressed as

negative income (asset losses) z = n(I)

with density function f(z).

. Thus, whenever –1 � z � C, the bank

does not face any necessity of

adjustment. Otherwise, if K > z > C,

the bank has to adjust its asset portfolio,

reducing the capital holdings of the bank

(net worth of the bank).

. Moreover, the bank faces the probability

of insolvency whenever the amount of

assets plus the bank’s income from assets

is less than its debt D(1 + iD). Thus,

whenever A + I – D(1 + iD) < 0, the

bank is in a state of insolvency. This can

happen whenever z � K, where K can

be considered as the economic net worth

of the bank or D(1 + iD) – AiA > K. It

is clear that the probability of this event

is related positively to the size of D, or

negatively to (A – D) or K. For

simplicity, it must be made clear that

insolvency costs concern both the case of

insolvency and the costs caused by the

bank’s efforts to avoid insolvency.

. To avoid this state, the bank makes

costly portfolio rearrangements, which

can be expressed by a cost per unit of

deficiency (d) multiplied by the size of

the capital deficiency, [(iD + 1)D – A –

I]. However, consider that the bank may

not face an actual capital deficiency, but

may face the situation where its capital

position falls below some critical level.

The portfolio rearrangements will take

place on the liability side of the bank’s

balance sheet. This means that the bank

will try to attract more D, paying high

iD, or increase equity capital, generating

opportunity cost.

Optimal capital stock in the
absence of credit derivatives
In the case where the bank decides to
use equity capital instead of liability
funds (paying iD) in order to avoid or,
in the worst case, to face the capital
deficiency, as Baltensperger stresses,27

the bank suffers an opportunity cost of
equity funds, p, where p > iD. Thus,
the marginal cost of increasing equity
capital E is (p – iD). For simplicity in
this analysis, as it does not affect the
final outcome, it is assumed that the
cost per unit of using new equity capital
or borrowing is denoted as m. Thus, to
include all these concepts, consider the
following:

Eð�Þ ¼ iAðA� CÞ � iDDð1� rÞ

�d
ZC�cAþE

C�cA

½z� ðC � cAÞ�f ðzÞdz� dE
ZA

C�cAþE

f ðzÞdz

�m
RA

C�cAþE
½z� ðC � cAÞ � E�f ðzÞdz ð1Þ
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Maximising with respect to C, the
optimal stock of capital (loan loss
reserves and others) can be found:

FðC � cAÞ ¼
ðd�iAÞþðm�dÞ½1�FðC�cAþEÞ�þmðFðAÞ�1Þ

d ð2Þ

Thus, increases in the rates of costs of
portfolio rearrangements, issuing equity
capital and borrowing, and decreases in
the economic value of the bank, E, all
increase optimal total capital stock.
Increases in c or A will raise optimal
capital stock but leave optimal excess
capital stock unchanged.

Credit protection through credit
derivatives: The costs and
benefits of hedging
Taking the above into consideration, the
bank may adopt different practices,
which can be expressed by considering
the following reactions of the profit
function variables:

. The bank using the credit derivatives

(UCD) will form an asset portfolio as

follows. The amount of A assets that the

bank holds consists of an amount which

is hedged from credit risk, AH, and the

rest which is not, AN, thus, A = AH +

AN. However, the bank must hold

precautionary capital stock C.

. The bank’s next concern is to consider

how it can increase its investment in

assets (credit expansion, new asset

opportunities). As the credit derivatives

are applicable, the bank can invest more

funds in assets. Thus, A(UCD) can be

assumed, with dA(UCD) / dUCD > 0.

The credit expansion action can be

absorbed by freeing up capital (buffer

capital stock) or attracting more deposits,

D, or money market and other non-

deposit market funds. Thus dC / dUCD

< 0 and dD / dUCD > 0.

. The bank will earn extra income by

reducing the opportunity cost of holding

capital reserves iA(C – C’).

. The bank will earn extra income from

the credit expansion led by the use of

credit derivatives. This additional income

can be expressed as [A’ – A](iA – iD), as

the bank’s cost in order to finance the

new assets by borrowing from liability

markets is iD.

. Credit derivatives will change the

behaviour of z (bank’s asset income

losses due to declines in asset quality).

Due to asset portfolio diversification and

the asset income insurance provided by

credit derivatives, the bank’s asset

income losses will decline, improving

bank asset profitability.

. As z decreases, the (K – z) factor

increases, thus the bank’s capital position

increases while its probability of

insolvency consequently declines.

. Another issue is how the cost of buying

credit insurance (PCD) can be expressed.

Three main factors can influence the cost:

the assets amount for insurance, AH, the

quality of the assets, QA (which

essentially is a function of z), and their

maturity, TCD.

Credit protection, banks’ profit
function and optimal capital
stock
The question now is how these can be
expressed. Modifying the above simple
model, the paper now attempts to
demonstrate how credit insurance
through credit derivatives can be
expressed in the profit function:

Eð�Þ ¼ iAAH þ iAðAN � CÞ � iDDð1� rÞ � d

RC�cANþE

C�cAN

½z� ðC � cANÞ�f ðzÞdz� dE
RAN

C�cANþE
f ðzÞdz
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�m
RAN

C�cANþE
½z� ðC � cANÞ � E�f ðzÞdz ð3Þ

In this case, the profit function contains
a factor of hedged assets. Thus, the bank
may consider it unnecessary to hold
capital stock for this fraction of assets.
Moreover, the insured assets can be
expressed as follows:

AH ¼
R0
�1

AðzÞ f ðzÞdzþ
R�AA
0
½AðzÞþ

VCEðzÞ� f ðzÞdz� PCDð�AA;QAðzÞ;TCDÞ ¼
R�AA
�1

AðzÞ f ðzÞdzþ
R�AA
0
VCEðzÞ f ðzÞdz�

PCDð�AA;QAðzÞ;TCDÞ ð4Þ

Here, dA(z) / dz < 0, which means that
the value of assets declines as asset losses
increase; VCE(z) is the value of the
compensation obtained by the use of
credit derivatives after the credit event;
and dVCE(z) / dz < 0, which means that
as the asset losses (the cost of credit
event) increase, so the benefits from
credit derivative insurance increase.
Thus, from Equation 4, the first integral
represents the value of the asset with
respect to asset losses, the second one the
value of offsetting compensation from
credit derivatives, and the third factor is
the cost of insurance.

Maximising with respect to C, the
optimal stock of capital (loan loss
reserves and others) can be found:

FðC � cANÞ ¼
ðd�iAÞþðm�dÞ½1�FðC�cANþEÞ�þmðFðANÞ�1Þ

d ð5Þ

Some implications of Equation 5 are
straightforward and agree with
outcomes from the literature reviewed
previously, but certain points need

further analysis and consideration. First
of all, it is necessary to consider some
points, which are assumed in the
analysis:

. Most bank regulators are prepared to

allow banks not to calculate the required

capital (partially or totally) for assets,

which are hedged with credit

derivatives. This is applied in Equation 5

and leads to a decrease in optimal total

capital stock but not in optimal excess

capital stock, as the volume of assets

considered for calculating the required

capital decreases.

. The same result can reduce the capital

requirements rate, c. This can happen

only if the regulatory body recognises

the other positive effects of credit

derivatives (increased diversification etc).

. The question that arises is how the use

of credit derivatives can influence

optimal excess capital stock. As

discussed previously, credit derivatives

may have implications for bank

management behaviour, such as credit

expansion (new asset opportunities and

more investments led by the decrease in

optimal total capital stock), and

increased profitability due to the reasons

discussed previously. It is generally

accepted that all the above factors can

influence the economic value of a

banking firm, and hence the value of its

equity capital, E. Thus, an increase in E

caused by the use of credit derivatives

leads automatically to a decrease in

optimal excess capital stock under

Equation 5, which leads to further

positive effects. A change in capital

levels and credit expansive behaviour

can have a broader impact regarding the

capital regulatory framework and

financial system. This is discussed in

more detail below.
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Further discussion regarding
credit derivatives and the
regulatory capital environment
In the run-up to the introduction of
credit derivatives, as a supervisory
approach for UK incorporated banks
was still to be established, the Bank of
England published a discussion paper
addressing both risk management
considerations and the range of possible
supervisory capital requirements.
Indicating the new regulatory challenge
that credit derivatives would create, the
Bank of England stressed that ‘the more
effective credit derivative products are in
transferring risk, the lower the capital
requirements which may be set’.2 It
added that it expected ‘these capital
requirements to change as banks develop
more sophisticated approaches to
managing credit risk, and as supervisors
attempt to reflect such credit risk-
management practices in the capital
adequacy framework’.2 In other words,
the Bank of England felt that credit
derivatives can enforce the regulatory
capital management affecting regulatory
capital cost. Thus, as credit derivatives
become more established, there will
evidently be an enforcement of credit
analysis leading to internal credit risk
models, as a liquid credit derivative
market provides price information with
the potential to improve the allocation
of credit, which will be beneficial for
financial stability.

The Basel II framework recognises
regulatory capital relief with the use of
credit derivatives in the banking book
and deals with trading book and basis,
residual and specific risks. More
particularly, as Basel II introduces
enhanced risk-sensitive capital rules, the
use of credit derivatives as a hedging
technique can significantly lower loss

given default (LGD) values.28 However,
the Basel II framework does not realise
any capital relief from one of the most
important economic risk benefits of
credit derivatives, and that is the
portfolio default correlation and
diversification effects. The Basel II
framework is likely to give more
flexibility to national supervisors to
work with the banking industry in their
own country and develop standards
regarding the economic capital required
for each bank. These could be based on
each bank’s strategy, risk preference,
internal controls and management
efficiency. The Basel II implementation
framework contains issues worth
examining, such as how the new
exposure risk weights will influence
banks’ incentive to generate capital relief
through credit derivatives, how the new
guidelines will affect participants in the
credit derivative market, and what type
of instrument will be chosen to obtain
capital relief.

While regulated institutions often
focus on capital standards, all leading
regulators are becoming more explicit
about the need for good risk
management and transparency, mainly
because of the complexity of credit
derivatives. Regulators provide high-
level guidance, emphasising the need for
vigorous controls, designed and applied
by the regulated institutions. Regulators
state the requirement for risk
management and transparency according
to Pillars II and III of the Basel II
framework (ie improved published data
on credit derivative positions and net
exposures). Interestingly, market
participants have started building
mechanisms to increase transparency
(ISDA documentation, international
accounting standards) and market
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monitoring tools. For example, two
single European and US credit default
swap indices (iTraxx and CDX) were
launched in 2004, and three banks active
in the credit derivative market (Deutsche
Bank, JP Morgan Chase and Goldman
Sachs) have evolved a pooled database of
companies on which credit derivative
contracts are made (RED: Reference
Entity Database). Moreover, through
the publication of special reports, credit-
rating agencies (Standard & Poor’s,
Moody’s and Fitch-IBCA) have tried to
monitor the asset quality of corporates
and the like in order to increase
investors’ ability to monitor the
performance of credit derivatives and
CDOs.

INTERACTIONS BETWEEN
CREDIT DERIVATIVE
MARKETS, FINANCIAL
STABILITY AND OTHER
REGULATORY ISSUES

Credit derivatives and systemic
risks
Another potential implication of credit
derivatives for financial stability is with
regard to bank systemic risk. Goodhart
et al. support that the improper
application of credit derivatives can
increase systemic risk.10 This may
happen when banks pursue highly-
aggressive credit expansion leading to
concentrated credit risk positions and less
incentive to monitor the
creditworthiness of borrowers (although
Rule argues that a less dependent supply
of credit impacts on banks’ willingness
and ability to take credit risk and makes
credit crunches less likely4). Goodhart et
al. also suggest that, as credit derivatives
can be used by banks to take highly-
leveraged positions, so improper internal

capital allocation by a limited number of
banks as market makers may have
negative effects on the banking system
when one of them defaults. That said,
the improper use of credit derivatives by
small and medium-sized banks (due to
the lack of highly-sophisticated risk
management techniques) may also lead
them to financial distress and raise a
problem for deposit insurance funds, but
without any systemic concerns.

A point that concerns financial
regulators is whether and how credit
derivatives spread risks to other financial
sectors. Generally, it is argued that credit
derivatives can spread risks from the
banking sector to the non-bank sector.
Goodhart et al. contend that if some
banking risks can be offloaded onto non-
banks (insurance companies, securities
houses, hedge funds, pension funds,
corporates, etc), this should decrease
systemic risk, because non-banking
systems do not demonstrate systemic risk
characteristics.10 However, this transfer
of risk makes it more difficult for
creditors, credit-rating agencies,
regulators and central banks to
investigate the actual credit risk level of
the individual banking firm or the
banking system as a whole. Thus, if
banks hold more diversified credit
portfolios, they will be more flexible in
terms of offsetting idiosyncratic or
sectoral asset prices shocks. Indeed, this is
an aspect of efficient credit risk
allocation which is separate from banks’
credit policy. However, some financial
regulators and supervisors have voiced
concern that credit derivatives could
create concentrations of risk, built up in
alternative financial institutions or
sectors of the financial system, or where
the risk might not have been transferred
adequately. In such cases, corporate and
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country-level failures with contagious
effects can send out an amplified shock
to all sectors of the financial system. As
Rule points out, it is hard to track and
monitor this transfer of risk because risk
is not accompanied by flows of funds;
there is no adequate information about
the volume of loans and other debt
transferred or hedged by banks.29

Certainly, credit risk transfers from
banks to insurance companies have been
found. However, this transfer does not
suggest that the financial system is in
immediate danger. Chan-Lau and Ong
indicate that the credit derivative market
does not implicitly pose a substantial
threat to financial sector stability in the
UK as the diversification of exposures
across financial institutions is sufficient to
limit any shock effects.30 They
implement vector autoregressions in
order to examine the impact of volatility
in the credit derivative market (iTraxx)
on the stock price returns of selected
financial companies. In the same vein,
Wagner and Marsh suggest that the
transfer of credit risk from the banking
sector to other financial sectors is
preferable and improves financial
stability better than reallocating
additional risk within the sector, which
is a destabilising factor.31 They employ a
financial intermediation model with
both market and bank financing in an
economy where credit derivatives can
transfer credit risk from bank to bank
and bank to non-bank financial
institutions. Wagner suggests that, by
undertaking more risk through increased
asset liquidity, banks have a negative
impact on stability within the banking
system16 as increased bank asset liquidity
means lower costs for the individual
bank when a crisis takes place.

Given this transfer procedure, some

five issues arise: first, the
interdependence between banks and
insurance companies through
counterparty risk; secondly, the impact
of high credit losses on financial stability
for those financial institutions that sell
extreme ‘excess of loss’ credit protection;
thirdly, the behavioural consequences of
external ratings-based regimes; fourthly,
the incentive for regulatory arbitrage;
and finally, the possibility of credit risk
returning to the banking sector.29

Other regulatory issues
BIS has investigated how different risk
management approaches and different
regulatory designs in different financial
sectors can affect risk redistribution.32

Wagner and Marsh conclude that the
different designs (which cause regulatory
arbitrage opportunities) create the right
incentive to form an optimal allocation
of risk across sectors.31 However,
Insterfjord notes that any regulatory
effort without substantial analysis in
order to face systemic risk from credit
derivatives can have a negative impact
on the potential benefits to consumers of
credit.15 From the perspective of a
central bank, Trichet stresses strongly
that credit derivatives can enhance
financial stability only if credit risks are
priced and managed efficiently;
furthermore, there must be
heterogeneity in the behaviour and risk
profile of market participants in order to
avoid herd behaviour during bad market
conditions as this will cause systemic
liquidity stress.33 Based on the above
analysis, one can see that banks have
altered their credit decision-making
process and their business model as
providers of credit risks and assets to
other market participants, sometimes
with different characteristics, causing a
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more general transformation of how the
financial system operates. Indeed,
Trichet calls for further investigation
into whether credit derivatives can affect
monetary policy conduct, especially
given that credit default swap premia
may be sensitive to financial conditions,
making the economy more sensitive to
credit markets.33

Regulators should also consider that
credit derivatives, as a form of
derivatives instrument, expose the user
to new risks (but already identified by
the use of the interest rate, equity and
foreign exchange rate derivatives). These
risks are operational risks (including
strategic and reputational risks);
counterparty risk (the main concern
regards the correlation between the
credit quality of reference asset and
counterparty during economic
slowdowns or financial crisis when
financial fragility may occur for both
counterparts)4; liquidity risk (by not
being able to sell or offset a previously
established position); price risk (because
of the lack of historical performance
information available); transaction and
legal risks; model risks; and rating
agency risks.34 In the manner of Basel II,
regulators could impose increased capital
requirements for credit derivatives, but
as Wagner explains, as asset liquidity
increases, banks can make capital
requirements less effective.16 As such, it
may be more effective to adopt sanctions
such as reducing compensation for bank
owners in the event of a bank closure.

CONCLUSIONS
The evidence indicates that, as credit risk
derivatives provide effective insurance
on the assets of banks, so they will have
an impact on the behaviour of banks. As
unexpected losses and economic risks are

manageable through portfolio
rearrangements in order to reformulate
capital structure and enforce asset
diversification in cases of geographical
and sectoral concentration, so credit
derivatives make it possible to reduce
the level (and therefore opportunity
cost) of capital precautionary reserves
(eg capital adequacy levels). In the same
vein, the expected losses caused by asset
quality declines generating reduced
general and specific provisions.
Additionally, these products promote
bank–customer relationships, allowing
the bank to preserve the client, even if
its limit is fully covered.

However, the use of credit derivatives
by banks creates opportunity for further
risk-taking through aggressive credit
expansion and, due to different
characteristics concerning informational
asymmetries, may create disequilibrium
in other credit risk-transfer markets. For
the individual bank, the high cost of
rearranging its portfolio sufficiently
quickly to avoid the loss of public
confidence will adversely affect its
regular activities and may affect financial
stability, increasing the probability of
insolvency. On the other side, credit
insurance generates a cost (due to
information asymmetries between the
insured and the insurer — adverse
selection problems — and so a premium
may be charged for insurance contracts
that fail to protect the insurer against the
information disadvantages). Many banks
are unwilling to pay for such protection
because it can cost more than the
amount charged to the customer.

A dynamic of credit derivatives is the
promotion of refinements in credit
portfolio management. This effect, in
addition to the phenomenon of credit
risk that is more widely shared among
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banks and other financial institutions,
may change the nature of prudential
bank regulation. This can be reflected in
capital standards that should reflect the
influence of the regulatory authorities
(eg Financial Services Authority) as well
as consider the implications of
diversification and credit risk
concentration following credit derivative
use. Looking more widely, the growth
of credit derivatives may change the
nature of banking due to the existence of
market weaknesses such as inadequate
pricing or information inefficiencies
creating large systemic transaction costs
for all market participants. As Hirani and
McEvoy argue, only the most significant
and sophisticated financial institutions
participate as end users in the market
because many issues should be required,
such as mechanisms of risk transfer,
internal and regulatory capital treatment,
accounting and documentation
treatment and infrastructure costs (eg
high-quality human resources and labour
intensiveness).35

This paper has demonstrated how
credit derivatives affect the behaviour of
banks. When combined with proper
hedging design, portfolio management
techniques, default modelling and other
credit transfer techniques, credit
derivatives enhance traditional credit risk
management practices. Given their role
in enhancing portfolio diversification
and increasing return on capital, and the
accelerating liquidity in the credit
markets, the evolution of contributions
on credit derivatives is certain to
continue in the future.

Note
The views expressed here are those of
the author and do not represent those of
Emporiki Bank.
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