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he difficulties of running credit portfolios have

been only too apparent in recent years. It has

been hard enough just to avoid the blowups,

let alone make money or meet client-specified

mandates. As a result, many investment man-

agers are re-examining their credit investment

process and risk control techniques.

In managing portfolios of credit-risky assets, 

a fixed income asset manager can benefit 

from using quantitative tools in his investment

process. The need for more rigorous quantita-

tive analysis has recently been highlighted by

the poor performance of qualitative funda-

mental analysis and the lack of transparency 

of corporate financial statements.

In this article, we outline a new process for

managing credit asset portfolios. By combining

techniques used by our clients with our own

experiences and research, we have developed

an approach that will lead to out-performance.

We rely on relative value, market-implied credit

measures and risk control instead of fundamen-

tals. We offer a practical process that integrates

well with current skill sets.

We begin with a discussion of the traditional

approach to credit investing and how it falls

short in the current economic climate. Next, we

describe a number of tools that are necessary

to quantitatively measure and manage risk and

value. Finally, we combine these approaches in

a six-step credit investment process.

The Traditional Approach

The asset manager is charged with constructing

a portfolio that meets investor mandates. In this

section, we describe the traditional approach

to investing in credit and show why it leads to

under-performance in the current market.

Earning the Spread

Historically, credit investors have made money

by buying “safe” credits and earning the

spread, or carry, relative to their funding costs

or benchmark. The conventional wisdom is that

by avoiding the few defaults, carry provides a

worthwhile profit over time. This approach

worked well in the 1990s when defaults were

rare and credit spreads were stable. However,

since 1997, credit spreads have become wider

and more volatile. Conventional wisdom has

generated mark-to-market losses as the concept

of “safe” credits has disappeared. The number

of defaults and downgrades has soared since

early 2000 and the default rate shows no sign

of diminishing. As shown in Figure 1, the down-

grade ratio remains above 80%.

Headline blowups such as Enron and Ahold

have heightened investor awareness of default
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1 This event can be attributed to any number of bonds in 2003 but specifically reflects the actions of Tyco in mid-2002.

risk. In these and other cases, fraud and malfea-

sance rendered it impossible for investors to

anticipate the defaults from fundamental analy-

sis alone. This has led to under-performance in

many funds.

Asymmetric Returns

In the current economic environment, earning

carry is no longer enough. The asymmetric 

profile of credit-risky asset returns, illustrated 

in Figure 2, makes it clear that avoiding the

blowups is critical. One default in a portfolio,

even a well-diversified portfolio of 100 names,

severely diminishes any potential carry being

earned from the non-defaulted names.

Consider, for example, a single name blowup,

where a security’s price goes from 100 down to

70 1. The benchmark contains roughly 1,000

equally weighted names. Therefore, the fall in

benchmark returns is 1/1000 x 30%, or 3bp. 

But the number of names in a typical investor’s

portfolio is more like 50. The same blowup

therefore costs, again assuming equal weights,

approximately 1/50 x 30% or 60bp. For many

investors, this loss alone is equal to a whole

year of excess returns.

The credit return asymmetry has two important

implications:

■ Diversification is vital. You don’t gain much

from avoiding the blowups but you lose an

enormous amount for each one you own.

■ It is almost impossible to run passive credit

portfolios. Unless a portfolio is as diversified

as the index itself, the portfolio manager has

to constantly survey the portfolio names to

make sure that they do not blow up. But such

surveillance is, in effect, active management.

Without specialized derivatives such as credit

basket products, credit portfolios need to be

actively managed.

Figure 1

Ratings actions for the last 15 years

showing the dramatic increase in

downgrades since 2000.

Source: S&P Global Fixed Income Research 
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We conclude that, although the credit asset

class seems attractive on the basis of an histori-

cal risk-return analysis, a typical credit portfolio

is exposed to significant risks that require con-

stant supervision. The active management of

credit has traditionally relied on the two stage

process described below.

Top-Down versus Bottom-Up

The traditional active manager combines two

approaches in the credit investment process.

These are the so-called “top-down” and 

“bottom-up” processes, illustrated in Figure 3.

The credit investment process begins with the

top-down approach. Top-down analysis starts

with strategic asset allocation (SAA), in which

the manager and the investor define portfolio

objectives and orientation. This SAA also

determines the benchmark that underlies fund

decisions.

Once the SAA is defined, the next step is to

formulate a plan to achieve fund objectives. 

This plan, called the tactical asset allocation

(TAA), comprises a number of bets based on

macro factors, sectors or ratings. Examples of

TAA include overweight European utilities or

underweight European banks.

Figure 2

Asymmetric Risk Profile of Credit

25 worst versus 25 best performers

in 2002. Note the highly skewed

nature of the returns.

Source: Lehman Brothers

Figure 3 (at right)

Top-down and bottom-up

approaches to traditional credit

portfolio management
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The final step is to choose the specific names

in which to invest in each of these sector and

rating views. This leads us to the bottom-up

analysis.

Bottom-up analysis is about company selection.

The challenge is to determine the credit quality

or default risk of the company. This determina-

tion has traditionally been based on company

fundamentals.

Fundamental Analysis

The methods of analysis vary extensively.

Figure 4 summarizes the most common analysis

techniques into themes. These analyses have

traditionally been enough to allow a view to be

taken by the analyst as to the relative strength

or weakness of a company. 

Unfortunately, since there are thousands of

securities available, bottom-up analysis is not

extensive enough to provide the top-down

manager with the names he requires. Each 

fundamental analysis is time consuming, as 

can be seen from the number of separate 

techniques involved. No single analyst, or group

of analysts, can hope to achieve a detailed

understanding of all issuers. Further, once there

is more than one analyst working with a partic-

ular top-down manager, the analysis becomes

inconsistent. What is needed is a way to select

names that is reliable, fast and systematic.

Top-down and bottom-up analyses are vital

and must remain for an effective manager to

Figure 4

Typical fundamental analysis 

techniques for credit analysis with

Barra Credit’s quantitative measures

overlaid and integrated within the

investment process.
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add value. However, fundamental analysis is a

time-consuming and resource-hungry pursuit.

The following sections highlight a number of

approaches to issuer creditworthiness analysis

based upon implied measures from different

markets that provide the consistency and 

timeliness required in current credit markets.

Market-Implied Methods for Risk and Value

Risk grading, through systematic implementa-

tion of quantitative models, provides managers

with a way to uniformly analyze risk and value

across the universe of assets.

There are three main sources for a market-

implied rating scheme. These are the equity

market, the bond market and the credit 

derivative market.

Equity Market-Based Credit Modeling

Historically, quantitative models of credit have

fallen into two camps 2:

Structural models are based upon Merton’s

seminal work of 1974 3. The risk of default is 

driven by the asset and liability structure of 

the firm. The key insight is that equity can be

thought of as a call option on the asset-value

of the firm with the debt level as the strike.

Reduced form models are based on the prem-

ise that the conditional rate of default is given

exogenously.

These two approaches have strengths and

weaknesses that are complementary. Structural

models are appealing for their intuitive, cause-

and-effect approach and their direct use of

company-specific information. However, the

simplifications made in designing and imple-

menting a structural model often renders it a

poor fit to market data. Reduced form models,

on the other hand, are a good fit to empirical

data essentially by construction. However, their

ad hoc reliance on an externally given rate of

default tends to make reduced form models

difficult to understand.

Recently, a new generation of asset-level credit

models has been developed by Kay Giesecke 4.

These so-called incomplete information models

integrate the best features of the structural and

reduced form approaches while avoiding their

shortcomings.

Incomplete information models provide a class

of cause and effect default models in which

analysts can specify the degree of confidence

they have around inputs and parameters.

Problems with transparency and off-balance

sheet financing, which are endemic in most

credit-risky corporations, have weakened an

analyst’s ability to assess these corporations.

Similarly, most traditional structural models

cannot take account of the confusion around

publicly reported numbers. Incomplete infor-

mation models, on the other hand, can directly

incorporate the uncertainty around a firm’s

value and liabilities. These models are predicat-

ed on the surprise nature of default, and typi-

cally forecast positive short-term credit spreads

for distressed firms.

As with structural and reduced form models,

incomplete information models can be used to

price corporate bonds as well as more complex

2 See Giesecke, Kay, (2001), “Credit Risk Modeling and Valuation: An Introduction,” Barra Research Insights, 
http//www.defaultrisk.com/pp_model_38.htm, for a complete and succinct overview of these models, and a discussion of other less 
used but nevertheless useful methods.

3 Merton, Robert C., (1974), “On the pricing of corporate debt: The risk structure of interest rates,” Journal of Finance 29, 449-470.

4 See Giesecke, Kay and Goldberg, Lisa (2002), “Forecasting default in the face of uncertainty”, Barra Research Insights, 
http://www.defaultrisk.com/pp_other_49.htm, for an in-depth analysis of compensator models and their practical applications.
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assets like credit derivatives. They can also 

be utilized, for example, to select bonds that

appear rich or cheap relative to their equity-

implied model price.

Figure 5 shows a time series of 1-year default

probabilities for United Airlines. Three structural

models are represented. The lowest probabili-

ties come from the original Merton model. The

intermediate probabilities are generated by a

“first passage time” enhancement to the

Merton model. The particular implementation

here follows Black & Cox (1976) 5.

The highest probabilities are generated by the

Barra Default Probability (BDP) model,  which 

is an incomplete information model. Note that

these models provide a systematic view of

credit trends and provide an early warning 

signal of imminent default. However, the BDP

model reacts earliest.

Of course, this approach is not foolproof. We

would like to find complementary measures to

support or contrast our view from the equity

markets. An obvious place to look for that is

the bond markets themselves and the agency-

supplied ratings.

5 Black, Fischer and Cox, John (1976), “Valuing corporate securities: some effects of bond indenture provisions,” Journal of Finance 31, 
351-367.

Figure 5

Example of equity-implied default

probabilities for United Airlines. 

The oval highlights an example of

an early warning. The dotted line

shows an uptrend in credit risk.

Source: Barra Credit
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Bond Market-Based Credit Modeling

In the marketplace, agency ratings are the

most commonly used indicators of credit-

worthiness. Nevertheless, there is only a loose

connection between agency rating and market

valuation. Figure 6 illustrates the relationship

between option adjusted spread (OAS) and

agency rating for May 31, 2001. It is evident

that average spread increases as credit quality

diminishes. However, there are large overlaps

across individual rating sub-distributions that

make it impossible to unambiguously extract

the original rating from the spread. 

Direct comparison against agency ratings can

be made after creating OAS-implied ratings.

This is done by averaging the OASs of bonds

with a common issuer and then binning the

data. We carry this out in Breger, Cheyette and

Goldberg (2003)6, where it is demonstrated that

the bond market implied ratings explain spread

return better than agency ratings. It is also

shown that OAS-implied ratings react much

more quickly than agency ratings to market-

place events.

Figure 7 shows a time series of OAS for

Koninklijke Ahold during 2000 and 2001. The

Figure 6

Issuer spreads and spread 

thresholds for the US dollar 

domestic market on May 31, 2001.

US dollar spreads are with respect

to the US Treasury yield curve.

Source: Barra Credit.
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Figure 7

Agency and OAS-implied ratings 

for Koninklijke Ahold

Source: Barra Credit

chart clearly illustrates the early warning nature

of the OAS-implied rating, shown by the short

vertical bars, when compared with agency 

ratings, consistently providing signals two to

three months before downgrades.

It is also interesting to contrast OAS against

default probabilities. The OAS has the positive

feature of being connected with a specific issue

rather than an issuer and it is based on a much

simpler model than the one that generates

default probabilities. On the other hand, the

default probability is based on a market that is

far more liquid and transparent. Importantly, it

is possible to derive information from where

the bond and equity market based indicators

agree and where they disagree. This leads us to

the third source of market-implied information:

credit derivatives.

Credit Derivatives Market-Based Credit

Modeling

The credit derivatives market provides the

cleanest estimates of the market’s consensus

view of credit. The most liquid and best-known

credit derivative is the credit default swap (CDS).

A single-name CDS is essentially an insurance

contract on the reference company that pays

off in the event of default6. A premium is paid,

generally quarterly, and the contract is for a

fixed term, most frequently five years.

CDS pricing is effectively driven by two key

inputs: the probability of default and the loss 

in the event of default. The CDS price, or

spread, itself can often be seen leading the

bond market, but sometimes it provides a

“voice of reason” when bond markets get 

startled. 
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There is typically a difference between the asset

swap spread (derived from the bond) and the

price of a CDS that is referred to as the cash-

CDS basis. As illustrated in Figure 8, the cash-

CDS basis can provide insight into a change in

market perception of a company. Here, we see

Merrill Lynch switching from a positive basis to

a negative basis in October 2002. This may have

been due to a competing bank’s view that the

punishments over analysts’ malfeasance would

be smaller than initially thought.

The CDS market, with its improving liquidity

and growing coverage, provides further market-

implied information on relative value and

default risk.

Taken together, market-implied models have

frequently provided early warning of the

numerous dramatic credit events and down-

grades that have plagued the market over the

recent period. Portfolio managers and analysts

can use model outputs as a screening system

to identify problematic names and sectors, and

to spot buying opportunities.

As a portfolio-structuring tool, these models

provide a systematic framework for selecting

bonds. They are also an aid to fundamental

analysts and strategists, allowing them to

broaden their universe of coverage and provide

additional inputs for their analysis.

Figure 8

Cash-CDS basis for Merrill Lynch

Source: Barra Credit
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Putting It All Together

The quantitative measures described above

provide the building blocks of a new portfolio

construction process. Having established risk

and relative value perspectives on the universe

of investable assets, we now consolidate the

information and present a process to construct

the optimal portfolio. It is important to note

that the top-down analysis, typically provided

by Cosmos, BarraOne or TotalRisk, can be aug-

mented directly with the bottom-up perspective

provided by Barra Credit. The new approach

has six steps:

1. Macro Outlook (Top Down)

The question of whether to be long or short

credit is critical at this stage. In aggregate- and

credit-benchmarked portfolios, this drives the

decision about whether to own credit or gov-

ernment debt and at what point on the credit

quality scale to invest.

This top-down step evolves from the traditional

approach but limits the depth of the analysis to

a broader universe. For example, instead of

previously providing micro-level overweight

and underweight allocations, the top-down

manager is now freer to reflect on his broad

market perspective and focus on region, sector

and credit quality. The manager should consider

market fundamentals as well as aggregate 

market-implied measures derived from the

value and risk tools.

2. Name Selection (Bottom Up)

Having arrived at our credit quality view, we

then pick the securities we want. We consider

whether a bond’s valuation is rich or cheap 

relative to other names with the same rating

and maturity using the output from the market-

implied measures from equity, bond and CDS

markets.

The weightings of the different securities

should be proportionally aligned with the

strength of our views. For example, when we

are underweight a name, the magnitude of the

weight on that name should be influenced by

our confidence in the view that the name is a

loser. 

Typically, the final positions must satisfy certain

risk limitations that may be placed, for example,

on spread volatility, default estimates and VaR.

Often, portfolio weights must be at least zero

since many funds have “long-only” mandates,

or the cost of selling short is too high. Hence,

the analyst’s downside views must be tem-

pered by investing regulations, such as long-

only funds.

3. Relative Weighting Adjustment

Next, we adjust the bonds’ weightings to arrive

at the desired combination of credit quality,

sector and individual name exposure that our

broader view demands, while at the same time

respecting the maximum exposure limits for

individual names. This final adjustment is enact-

ed at the sector or rating level by aggregating

the selected names and iterating on sector

allocations.

Note that the total number of names in the

portfolio is governed primarily by the need for

diversification. The lower the quality of the tar-

get portfolio and/or the larger the overweight

in lower quality names, the more names are

required.

It is not possible to avoid every blowup. The

benefit of investing in a large number of

names 6 is that blowups will not completely

wipe out the portfolio.

6 Typical credit-only portfolios contain between 50 and 100 names
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4. Swap Spread Adjustment

In an aggregate portfolio, the credit position

implicitly creates exposure to government-

swap spreads. Returns to government-swap

spreads are subject to different risks than credit

spread returns. Hence extra factors must be

included in the model.

The main asset class used to control govern-

ment-swap exposure is liquid public sector

paper. This class includes agency and supra-

national bonds as well as Pfandbriefe.

There is obviously one more important risk that

we cannot overlook—exposure to the underly-

ing risk-free curve.

5. Curve Positioning

The positioning discussed above results in

exposure to government yield curve move-

ments. If not controlled, the risks from these

exposures more than offset the risks from 

credit positions.

It is straightforward to control these risks using

government bonds or futures. By aggregating

our weighted duration by maturity bucket

across the whole portfolio, government bonds

or futures can then be selected to adjust these

weighted durations to achieve the desired

overall duration and curve positions.

We now have a balanced credit-focused port-

folio that has a risk profile consistent with both

the name selection and sector and rating

macro outlook. However, as discussed above, 

a static portfolio is fraught with danger. Active

management is required to avoid blowups and

severe under-performance.

6. Systematic Monitoring

The success of a portfolio manager is judged

not only on how well a portfolio is initially con-

structed, but also by how well it is monitored.

Proper monitoring ensures that that an optimal

portfolio is maintained over time.

Monitoring a credit portfolio is itself a two-step

process. The monitoring must be accomplished

at both the overall portfolio level and at the

individual asset or security level. As we have

previously stressed, this process must be sys-

tematic and well constructed.

These six steps can easily be integrated into an

asset manager’s investment process. The most

critical change is the use of quantitative market-

implied measures to provide a common lan-

guage of both risk and value.

Conclusion

Integrating quantitative market-implied 

measures of credit risk with fundamental 

analysis is critical to consistent out-performance.

The relative value and risk tools provide the

building blocks for a new process where sector

and quality views are implemented through the

adjustment of name weights rather than vice

versa.

Since blowups are inevitable, more names are

better in terms of ensuring that a single name

blowup does not kill off all returns. Bonds have

asymmetric return distributions and the typical

portfolio manager cannot go short credit easily

or cheaply. The optimal portfolio is limited by

the constraint that the most underweight an

asset can be is the benchmark weight.

The weighting restriction is slowly being lifted

by the use of single name CDS, which enables

easy shorting of individual credits. Rapid shifts

in portfolio weightings can also be achieved

using basket credit derivatives. Portfolio 

construction processes can be significantly

improved by using quantitative tools combined

with the ability to use credit derivatives in the

investment process.
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