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Abstract
The turmoil in the capital markets in 1997 and 1998 has highlighted the need for
systematic stress testing of banks’ portfolios, including both their trading and lending
books. We propose that underlying macroeconomic volatility is a key part of a useful
conceptual framework for stress testing credit portfolios, and that credit migration
matrices provide the speciﬁc linkages between underlying macroeconomic conditions
and asset quality. Credit migration matrices, which characterize the expected changes in
credit quality of obligors, are cardinal inputs to many applications, including portfolio
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risk assessment, modeling the term structure of credit risk premia, and pricing of credit
derivatives. They are also an integral part of many of the credit portfolio models used by
ﬁnancial institutions. By separating the economy into two states or regimes, expansion
and contraction, and conditioning the migration matrix on these states, we show that
the loss distribution of credit portfolios can diﬀer greatly, as can the concomitant level
of economic capital to be assigned. Ó 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction
The evolution of modern risk management can be traced back to Markowitz
and his portfolio theory for investments. His fundamental concept of diversiﬁcation, of considering the joint distribution of portfolio returns, has gradually
migrated to risk management. Market risk measurement techniques were the
ﬁrst to mature, mainly due to the richness of available data. Risk managers
now routinely measure portfolio change-in-value distributions and compute
statistics such as value-at-risk (VaR), which are used to determine trading
limits and assess risk capital. Moreover, the regulatory community has broadly
accepted such a model-based approach to assessing market risk capital. On the
credit risk side, however, even with the new BIS accords of June 1999 (BIS
publication no. 50, 1999), formal credit portfolio models (CPMs) are not
permitted for use in the determination of bank credit risk capital. Nevertheless
CPMs are becoming more widespread in their use among ﬁnancial institutions
for economic capital attribution, and as the use of new risk transfer instruments such as credit derivatives increases, so by necessity will the use of
CPMs. 3
Recent turmoil in the capital markets has highlighted the need for systematic
stress testing of banks’ portfolios, including both their trading and lending
books. This is clearly easier said than done. Although we have a wealth of data
at our disposal in market risk, even there it is not obvious how best to implement stress testing. A short decision horizon, one on the order of hours or
days, forces the thinking towards speciﬁc scenarios or the ‘‘tweaking’’ of volatilities and correlations between dominant risk factors. Particularly the latter
is important when designing a strategy for stress testing, as the LTCM debacle
so poignantly demonstrated (Jorion, 1999). It appears, for example, that correlations increase during times of high volatility (Andersen et al., 2000).

3
For insightful comparisons of various CPMs, see Koyluoglu and Hickman (1998), Saunders
(1999) and Gordy (2000).

