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Credit Risk: Pricing, Measurement, and Management, by Darrell Duffie and Kenneth
J. Singleton, 2003, Princeton, NJ: Princeton University Press

Reviewer: Georges Dionne, Canada Research Chair in Risk Management and Finance
Department, HEC Montreal, Canada

Credit risk is the major challenge for risk managers and market regulators. Interna-
tional regulation of banks’ credit risk was put in place in 1988 and since that time
there has been no consensus on how to improve that regulatory framework. Part of
the explanation resides in the complexity of this risk. Banks, regulators, and central
banks do not agree on how to measure credit risk and, more particularly, on how to
compute the optimal capital that is necessary for protecting the different partners that
share this risk. For example, what proportion of yield spreads on corporate bonds is
explained by credit risk? Is it 30 percent, 50 percent, or even 90 percent? Is the credit
risk proportion of the observed spreads solely a function of variations in the default
probability or is it also explained by variations in the recovery rate over time or across
cycles? Are macroeconomic cycles themselves or default risk premia, market liquidity,
and even market risk significant determinants of yield spreads? These questions are
important because some models such as CreditMetrics use the entire yield spread to
compute the capital for credit risk. If credit risk explains only a small fraction of yield
spreads, these models compute too much capital for regulation and even for credit
risk management (Dionne et al., 2004 and references therein).

Asking banks to keep too much capital in reserve to cover credit risk can be a source
of market distortion in risk management behavior (Allen and Gale, 2003; Dionne
and Harchaoui, 2003). For example, it may generate some asset substitution activities
that increase the risky position of banks, in order to set the level of risk at its optimal
rather than regulatory level. All these issues arise in part because credit risk is not well
understood. So the book by Duffie and Singleton will be welcomed by the academics,
regulators, and practitioners who consult it.

The book has 13 chapters, three appendices (two on affine processes), a comprehensive
list of references, and an index (authors and subjects). It covers all subjects related to
credit risk. It is designed for three broad audiences: academics and graduate students;
those involved in the measurement and control of financial risks; and those involved
in trading and marketing products with significant credit risk. The main focus is
modeling credit risk: measuring portfolio credit risk and pricing different securities
exposed to credit risk. The focus on credit risk management is less important in the
book.
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The introduction (indeed the entire book) is very well written and presents the sub-
jects treated with clarity. Credit risk is distinguished from other sources of risk such
as market risk, liquidity risk, operational risk, systemic risk, and regulatory and legal
risk. The distinctions take many dimensions such as time horizon, liquidity, the parties
implicated, methodology, and information asymmetries. However, the authors insist
on the fact that this does not mean that all these different risks should be managed
separately. These different risks may be correlated over time, so integrated frame-
works for measuring and pricing them are necessary, particularly for market, credit,
and liquidity risks. For example, factors underlying changes in credit risk are often
correlated with those underlying market risk and changes in liquidity risk can be
viewed as a component of market risk and may generate credit risk. The last chapter
proposes an original way of integrating credit and market risks in a portfolio model.

The introduction also provides an overview of the book. The chapters are organized to
highlight the major topics related to credit risk, such as “Definition and Management”
(Chapter 2), “Default and Transition” (Chapters 3 and 4), “Valuation” (including valu-
ation of credit derivatives, Chapters 5-9), “Default Correlation” and “Portfolio Valua-
tion” (Chapters 10 and 11), “Credit Risk in OTC Derivatives Positions” and “Portfolio
Risk Measurement” (Chapters 12 and 13).

The book also introduces many concepts that are not often discussed in the literature.
Examples are gapping risk into market prices (p.9), synthesizing (p. 180), overshooting
(p. 320), and rogue traders (p. 6).

Chapter 2 is about general principles of risk management, with an emphasis on proper
definitions (e.g., “Risk management is the process of adjusting both the risk of large
losses and the firm’s vulnerability to them,” p. 14), significance (extreme losses), payoff
asymmetries and incentives, asymmetric information inside and outside the firm,
allocation of capital, and risk-adjusted return on capital. Risk measurement is also
discussed in detail, with an emphasis on tail loss. The chapter ends with an interesting
section on the measurement of credit risk. A more formal treatment of credit risk
measurement is presented in Chapter 13.

Chapter 3 provides a detailed treatment of default risk, which is presented as the cen-
tral part of pricing and hedging credit risk. Basic structural and reduced-form models
are reviewed in detail as well as two methods for default-time simulation. Statistical
models of default likelihoods are also reviewed. The main objective is to compute the
best approximation of default probabilities conditional on the information available
from balance-sheet ratios, industry and country characteristics, and macroeconomic
variables such as business cycles. The variation of such default probabilities in rela-
tion to new information is also analyzed. Ratings from agencies or internal models
represent a good source of information but may not be sufficient for many banks
or other financial institutions with particular asset portfolios. GNP variation is usu-
ally not sufficient to capture the information that would explain variations in default
rates and spreads. Industry information seems to be more accurate but remains an
aggregate measure.

This chapter presents the basic mathematics of forward default rates and their links
with the term structure of default risk as well as other fundamental concepts (and
their mathematics) such as distance to default, default intensity, hazard rate, jumps,
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CIR intensities (Cox, Ingersoll, and Ross), affine intensity, concepts essential to under-
standing credit risk and the remainder of the book. In other words, the reader must
understand the material of Chapter 3 in order to appreciate the book and have access
to the best treatment of credit risk in the market.

Capital reserves for credit risk approximated by market yield spreads can also be
explained by anticipated changes in credit ratings and rating transitions. Chapter 4
reviews the basis of rating transitions and the alternative models appearing in the
literature. One interesting part of the discussion is devoted to the cyclical aspects of
transition matrices. As documented, there may be momentum in rating transition
data and ignoring this aspect of transition matrices may produce basic matrices that
report transition frequencies that have been computed with sample averages rather
than conditioned by all available information. Using these frequencies to approximate
default probabilities may introduce biased estimations of default probabilities and
rating transitions (Lando and Skodeberg, 2002). One consequence of this may be under
evaluation of default probabilities and under evaluation of the credit risk proportion
in yield spreads (Dionne et al., 2004). Ratings may also contain an aging or duration
effect, in the sense that a bond default or transition probability can be a function of
the time spent in a credit rating.

In the second part of the chapter, the authors present the econometrics of credit rating
analysis, starting with qualitative-response models such as the Probit model. They also
discuss the Ratings Markov Chains model as well the Time-Varying Transition Inten-
sities. Finally, the authors present Lando’s model with stochastic transition-intensity
that can be reinterpreted as a risk-neutral ratings-transition model for bond pricing
(Chapter 6).

Chapter 5 initiates the discussion on the valuation of default risk. It begins by re-
vising the valuation of zero-coupon defaultable bonds with the assumption of no
recovery by bond investors in the event of default. Different models with a recovery
rate are presented in Chapters 6 and 7. Both reduced form and structural models are
discussed in detail in Chapter 5. One key assumption is the existence of risk-neutral
probabilities under weak no-arbitrage conditions. This helps to compute bond prices
in the presence of joint distributions of the default-free term structure and the de-
fault time. Differences between actual and risk-neutral default probabilities measure
risk premia of different market participants. More generally, a default risk premium
reflects risk aversion to the event of default (timing risk) and risk aversion to the
conditional loss in the event of default (severity risk). In fact, actual or historical
default probabilities are not relevant for bond pricing because these probabilities pre-
sume no default-risk premium. They would be relevant only in an economy with
risk-neutral agents. The difference between actual and risk-neutral default probabil-
ities generates a difference between actual yield spreads and actuarial (risk-neutral)
credit spreads. However, the first difference may not be the sole factor explaining
the second one. Other factors include partial recovery rates, taxes, and market risks
(Elton et al., 2001), liquidity risk (Longstaff et al., 2004), and special repo rates (Duffie,
1996). A big challenge is to estimate explicitly the default risk premia for bearing
credit risk. At the end of the chapter, the authors discuss approximate mappings
between actual and risk-neutral probabilities for both reduced-form and structural
models.
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Chapter 6 introduces nonzero recovery and liquidity issues in the pricing of de-
faultable bonds, while Chapter 7 concerns empirical evidence of pricing models
for corporate and sovereign debt. Chapter 6 also makes a link between the term
structure of credit spreads for each rating and the stochastic variation in transition
intensities.

Chapter 7 starts with an analysis of the links between empirical credit spreads and
economic activity. Intuitively, we would expect credit spreads to be higher in reces-
sions because default probabilities should be higher and recovery rates should be
lower. Isolating this simple intuitive result is not easy, first because available data
are not well documented and second because other effects such as variation in liq-
uidity and presence of options may affect the results. Further difficulties are related
to different correlations. For example, empirical evidence tends to support “nega-
tive correlations between credit spreads and yields on Treasury bonds of comparable
maturities” (p. 157) as documented by Duffee (1998). Three possible interpretations
of this result are analyzed by Duffie and Singleton who obtained the same negative
correlations with other data sets: effect of macroeconomic cycles on spreads; differ-
ence in liquidity between corporate bonds and treasury bonds; and change in supply
behavior with respect to market conditions.

They then present a model to obtain reference curves for spreads that would be useful
for bond pricing. The pricing is obtained by “specifying the risk-neutral joint distribu-
tion of the reference curve and the issuer’s default-adjusted short-term credit spread
process” (p. 162). As an example, they propose the swap curve as a reference curve but
other reference curves can be used. Parametric reduced-form models and empirical
structural models for corporate bond spreads are reviewed and parametric models
for sovereign spreads are discussed.

Chapter 8 introduces credit swaps, with special attention to valuation. A credit swap
is presented as an insurance coverage against default risk. The bondholder receives a
contingent payment at the time of the credit event and pays a premium in the form
of an annuity for that protection. Credit swaps are the most actively traded credit
derivatives. In the chapter, other forms of credit derivatives such as collateralized
debt obligations (CDOs), total-return swaps, and spread options are also discussed.
Spread options are presented in more detail in Chapter 9 while CDOs are reviewed
in Chapter 11. Callable and convertible debts are also analyzed in Chapter 9.

Portfolio analysis starts with Chapter 10 where correlated defaults are integrated
in the analysis. Different formulations of default correlation are discussed in detail.
Chapter 12 shows how credit risk affects over-the-counter derivatives.

The book ends with integrated market and credit risk measurement. Indeed, Chap-
ter 13 presents a methodology for integrating the two risks to compute an integrated
VaR by considering multiperiod horizons. This model makes a significant extension
of commercial credit risk models, by taking into account the dynamic properties of
credit spreads and credit quality. In a preliminary exercise, the authors review basic
concepts of kurtosis (fat tails) and skewness (absence of symmetry) and show that
most returns on securities exhibit fat tails and positive or negative skewness. They
then analyze in more detail the shape of return distributions, taking into account
different approximations that even go beyond Delta and Gamma approximations.
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Finally, they show how these instruments can be used to implement an integration of
market and credit risk. Examples of VaR computation are provided.

I very much enjoyed reading the book. It covers with great competence the relevant
topics of credit risk measurement and pricing. The book reflects the strong academic
competence of the authors. As already mentioned, this is certainly the best book on
credit risk available on the market. I recommend the book to academics and profes-
sionals, and also for the teaching of credit risk at Masters and Ph.D. levels in finance
and economics.

Many of the developments on the different subjects covered in the book are welcome,
since credit risk is still a challenge in the profession. Yield spreads are not fully under-
stood; bonds with options are not adequately modeled even if the authors offer a good
introduction to the main issues in Chapter 9; business cycles have to be considered
more explicitly in long-term analysis particularly if meant to explain yield spreads;
recovery rates are still too exogenous, particularly Loss Given Default for loans; and
regulatory rules for bank capital tailored to credit risk are not yet able to reduce the
gap between regulated and optimal capital.

For the readers of the Journal of Risk and Insurance and others I suggest a further exten-
sion. In the introduction of the book, Duffie and Singleton suggest that moral hazard
and adverse selection are potential candidates for explaining the limited effective-
ness of credit-risk allocation, particularly for loans. This remark is based on stylized
facts derived from theoretical models in the literature. To our knowledge there are
no explicit empirical results in the literature on the presence of residual asymmetric
information in financial markets with significant credit risks. Techniques such as those
developed in the insurance literature could be extended to financial markets.

I regret only that the authors did not write a conclusion summing up the main open
research issues, even though many of them were discussed in the different chapters
of the book. So you have to read the book!
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Embracing Risk: The Changing Culture of Risk and Responsibility, by Tom Baker and
Jonathan Simon, Eds., Chicago: The University of Chicago Press, 2002

Reviewers: Anne Kleffner, Norma Nielson, and Stephanie Bertels, University of
Calgary

Editors Baker and Simon trace the evolution of modern society into one of “more
insurance for more people” and then provide a strong case that the next evolution is
beginning. They contend that society is in the process of an important transformation
in the approach to risk and responsibility, an approach they call “embracing risk” and
support that view by analyzing the role of insurance institutions in the distribution
of responsibility. Embracing Risk captures two related cultural trends: risk spreading
and a reaction against risk spreading, which has resulted in efforts to make people
more individually accountable for risk.

The book’s 11 chapters are united under the banner of the sociology of insurance
and risk. The essays are intended to reflect change along two axes: changing ways of
governing risk and changing ways of doing the sociology of insurance and risk. The
editors see the embrace of risk more as recognition of the limits of risk spreading than
as a wholesale replacement for it. They assert that the book focuses less on what is a
risk than on the use of risk in the social construction of reality.

The book is treated in two parts, with only the first seven chapters dealing with in-
surance directly. The first part focuses on the interplay between risk and insurance
in various historical and social contexts. The second chapter by Baker explores shift-
ing relationships between risk, insurance, and responsibility including how ideas
about responsibility and risk shape insurance and vice versa. Deborah Stone’s essay
in Chapter 3 introduces the concept of the moral opportunity of insurance which, in
her words, “creates social mechanisms that tend to increase what gets perceived as
insurable and deserving of collective support” (p. 53). In Chapter 4 Geoffrey Clark
provides an historical look at gambling and the development of the modern insur-
ance regime in the 18th century England. Developing the theme chronologically, Pat
O'Malley follows with an examination of the governance of insurance in the 19th
and 20th centuries that explores changing ideas about the moral development of the
working poor. Chapter 5 discusses the role of insurance in the active construction
of individual and social responsibility. Carol Heimer’s perceptions in Chapter 6 see
expanding insurance regimes as a coercive force that reinforces social class differ-
ences by restricting choices available to those that cannot access insurance. She also
turns the tables on insurers by characterizing the insurance institution as a moral
hazard threat because they seek to minimize what gets classified as loss. The final
chapter in Part One has Martha McCluskey exploring the relationship between dif-
fering visions of insurance and the increasing inequality within and among societies.
She looks at workers compensation, the IMFE, and the Federal Reserve and explic-
itly asks who insurance companies protect. “Who takes the risk and who gets the
security?”
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