To many risk managers, the concept of linking credit and market risk sounds very much like trying to grow oranges from an apple tree, or vice versa. S&P andMoody's both require that triple-A rated derivatives product companies have in place a unified architecture for analyzing both credit and market risk.





Fortunately, this framework is not as difficult to develop as you might imagine, particularly if your firm already has a robust market risk management program inplace. Much of the rating agencies' recommendations involve modifying existing methodologies based on value-at-risk to include the probability of counterpartydefault, correlations between various market factors and the likelihood of default.





The biggest challenges of blending credit and market risk are not in creating a conceptual foundation, but rather in the details-and the available data. There is much less agreement on the analysis of historical data on record for, say, the default probabilities of double-A rated corporations, than there is on, say, the volatility of FX rates. Thus it is difficult to estimate default probabilities and credit transitions, and to assign correlations with a reasonable degree of certainty.





Also, because there is less market-wide consensus with regard to the proper measurement of credit risk, the decision to adopt a particular strategy may require corporate soul-searching far beyond that of, "Well, Bank X is doing it, so we might as well, too."





So why integrate credit and market risk in the first place? There are considerable benefits for most large institutions. First, leveraging quantitative market risktechniques to calculate credit risk can provide a more accurate picture of your firm's total risk. Second, using a VAR-based model to compute credit risk canprovide valuable information that can then be used to actually reengineer your portfolio in order to reduce capital requirements. And finally, because S&P andMoody's both accept and understand a blended credit and market risk methodology, this sort of analysis can help firms defend-and even boost-their credit ratings.





                                                         OLD IDEA





Value-at-risk (VAR), and its application both to credit and market risk dilemmas, is not a new concept. Indeed, an integrated approach to credit and market riskmanagement using VAR-style models has long been advocated by the Bank for International Settlements (BIS) and the Group of 30.





Of course, VAR now functions as an umbrella term that encompasses a variety of methodologies. Four of the most prevalent "flavors" of VAR include the following:





1) Scenario analysis.





In scenario analysis, you change your input parameters to represent a particular model of events. In other words, you create a "worst-case" scenario, and revalueyour portfolio under these worst-case market conditions. For example, you can look at how your portfolio might respond to a large change in interest rates, a largechange in currency rates, etc. And depending on your preference, you can choose to change a single market factor and model the response of other correlatedvariables, or you can modify two or three factors at once.





(2) Historical analysis. 





In the simplest historical analysis, you revalue your portfolio according to the market conditions that actually occurred on a single day or on a number of days in thepast. You can use historical analysis to consider how your portfolio's value changed over a certain time interval, or you can select a number of days, revalue yourportfolio for each of these days and then plot a distribution of values.





(3) Parametric simulation.





In parametric simulation-RiskMetrics is an example-you model future market parameters (i.e. interest rates, FX rates, volatilities, etc.) from historical data.Parametric simulation, however, has a number of drawbacks that are associated with how you model the future behavior of market factors and certain derivative instruments. In the first case, many parametric models assume that future market factors will be normally distributed when, in fact, a "real-life" distribution of these same factors will reveal a bell-shaped curve that has "fat tails." In other words, this assumption compromises the accuracy of parametric predictions in the case ofextreme market movements.





Furthermore, parametric models that contain the assumption that contract returns are normally distributed and symmetrical run into difficulty when they are used to analyze portfolios harboring leveraged instruments, options and other structures with asymmetric or "convex" payout patterns. This assumption is typically made toreduce the time required for VAR calculations, and to use mathematical shortcuts to approximate prices for more complex instruments.





(4) Monte Carlo simulation. 





Monte Carlo simulation, wherein every single instrument in your portfolio is revalued according to numerous randomly generatedsources of risk, lets you create a distribution of portfolio values which represent how your portfolio is likely to fare under a wide variety of future circumstances. The more "paths" that you run, the more accurate your distribution of the sources of risk will be. Monte Carlo can also be used to obtain a distribution of potential gains aid losses relative to the portfolio's current value.





                                                  RECOMMENDATIONS





The fourth form of VAR discussed above, Monte Carlo analysis, is favored by the rating agencies because it avoids many of the pitfalls of the parametric approach and the inherent bias in scenario and historical analysis. Indeed, early BIS recommendations specify that capital should be allocated to credit risk according to a series of arbitrary tables. These tables, however, do not consider factors such as default probability, counterparty leverage, correlation between market movements and rates of default, etc.





According to the rating agencies' favored methodology, you can obtain your expected losses by using Monte Carlo analysis to create a distribution of potential gains and losses under future market conditions. This first VAR distribution is created with the default risk variable "turned off." Then you can run the same simulation with default risk included in the calculations. The difference in the mean values from the two results is your expected loss. 





Many risk managers often begin this enterprise with the expectation that incorporating default risk into the market risk equation is likely to reduce overall value-at-risk and therefore capital requirements as well. The rationale here is that if a counterparty defaults, the size of your portfolio decreases as transactions enter limbo, and a smaller portfolio, all things being equal, means a smaller VAR.





This, however, is not always the case. Consider the following simple example: imagine that you have three portfolios. Portfolio A has "positive" value, meaning that, overall, your counterparties owe you money; portfolio B is a "matched book," meaning that on average you neither owe money nor have money owed to you; and portfolio C is a "negative" book, wherein you tend to owe money to your counterparties.





In all three cases a default will shrink the size of the portfolio. In portfolio A, you are unlikely to be paid for your defunct counterparty's positions, so the cash flow value of those positions goes down to zero. If, on the other hand, you owe money as in portfolio C and a counterparty defaults, you must pay them immediately, which also tends to reduce the total size of your portfolio. A default also reduces the size of portfolio B. However, defaults tend to increase the standard deviation of portfolios A and C, while reducing the standard deviation of portfolio B.





Consider the relationship between the absolute value of your mean exposure, the standard deviation of the portfolio and the probability of default. In general, the addition of default risk will reduce a portfolio's exposure in three instances: 1) the smaller the portfolio's mean absolute value; 2) the larger the portfolio's standard deviation; 3)the larger the probability of default.





An application of this basic rule often leads managers to run what they call a "matched" or "at-the-money" book, wherein the mean value of what they owe or are owed at any given time is small.





                                                        CONVEXITY





There is also an interesting relationship between convexity (i.e. non-linear return patterns) and credit risk. The chart on page 7 graphs the mean value of the VAR distribution of a long cap over ten days, both with and without default risk in the equation. As you can see, while the VAR and the VAR-plus-default lines both rise over time, the line representing VAR without default rises faster. The difference between these lines (i.e. mean value) represents the expected loss due to default. Thus it is fair to say that for this cap portfolio the expected loss due to default is increasing over time in a non-linear fashion.





The lesson here? Unmatched portfolios (i.e. long caps) bear more credit exposure. Also, when considering credit risk, managers must avoid linear projections where instruments have asymmetric payout profiles. For many derivative products expected losses can vary greatly according to an instrument's maturity, and it does not make sense to assume that the default risk associated with a complex swap will be about the same in its third year of existence as it was during its first. It also means that measuring credit risk over one or two standard deviations is not enough because it does not reveal the entire distribution; Monte Carlo analysis is an accepted and effective way of filling in the blanks.





                                                        JUST DO IT





The analysis described above has already been implemented by triple-A derivatives products firms, and the methodology has been approved by both rating agencies and many big six accounting firms. A final benefit of integrating market and credit risk can have a big impact on your balance sheet: by using this sort of quantitative analysis, you can provide a compelling argument to rating agencies about why your credit rating should be improved-in a language they can understand. 





