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THE NAME’S BOND, 
CORPORATE BOND

he traditional belief in continental

Europe that institutional investment

portfolios should be comprised of

mainly domestic government bonds and a

fraction of non-domestic sovereign bonds

has weakened over time on the back of

ongoing economic prosperity and liberalisa-

tion of institutional investment restrictions.

As a result, institutional asset allocations

have shif ted broadly towards equity,

thereby lowering bond allocations.  This

trend towards larger equity allocations has

had a profound effect.1  However, the trend

towards corporate bonds has been less thor-

oughly discussed and will be reviewed in

this paper.

In contrast to their continental Euro-

pean counterparts, UK pension funds have

been investing in equities for quite a long

time, but can now be seen shifting their

allocations from equities into bonds.  At the

same time, the allocation within the fixed

income portfolio is also changing, moving

from government to corporate bonds.

Before we move on, we should make a

note here on corporate bonds.  Whereas

their history and relevance from a corporate

finance framework is indisputable, their sta-

tus as a separate strategic allocation within

the bond asset class is one they have not

acquired until very recently.  The purpose of

this paper is to explore the case for corpo-

rate bonds as a strategic allocation in the

institutional fixed income portfolio, based

on the improvement of the portfolio’s

alpha2 and beneficial diversification.

In this paper, after the introduction, we

discuss the development of the European

corporate bond market.  The next section

explains why we think credit investment is

rational from a strategic point a view.  The

argument for credit investment is structured

around three key concepts, which are risk,

return and correlation between assets.  We

then look at

the  p er fo r -

mance of cor-

pora te  bond

markets and

some of their value drivers.  Practical issues

regarding the selection of a corporate bond

portfolio are reviewed in the next section

and a brief summary concludes.  We also

review collateralised debt obligations and

index-linked bonds as special cases.  The

remainder of this introduction will be used

to provide a brief overview of the European

corporate bond market and to discuss some

definitional issues.

The corporate bond market is part of a

more generic collection of assets, this being

the credit market.  The European credit

market brings together a wide range of

investors.  The covered bonds sector repre-

sents the biggest chunk of the credit pie in

terms of market capitalisation.  Covered

bonds are exclusively European securitized

products, which typically use public loans

or mortgages as collateral.  They usually

have a very high quality rating; they are

issued by ‘high quality’ financial institu-

tions with some form of government guar-

antee.  The most frequently issued debt

instruments are German ‘Jumbo Pfand-

briefe’ or French ‘Obligations Foncieres.’

The corporate sector is usually sepa-

rated into financial and non-financial corpo-

rate bonds and is the second largest sector in

the market.  The following sectors are gov-

ernment-related and captured in govern-

ment-sponsored bonds; they include

supranational, sovereign, agency, regional

and  governm ent-guaran teed bonds.

Together, they represent the third largest

group in the market.  The final group is rep-

resented by asset-backed securities3 and

only makes up a small percentage of the

market.

The MSCI fixed income indices can be

used to give an idea of the size of the mar-

ket.  We will use the MSCI Euro Credit

Index (ECI) as representative of the Euro-

pean credit market and its growth (in terms

of size) over time.  Exhibit 1 shows the mar-

ket capitalisation per sector over the last

five years as measured by the ECI.  The

government-sponsored sector is the aggre-

gate of government-guaranteed, regional,

agency, sovereign and supranational bonds.

In addition, the European market for asset-

1. The flow of institutional (insurance companies, pension funds and mutual funds) investors� assets into the European equity markets.

T

2. Alpha refers to a measure of outperformance over the benchmark return.
3. In this sector, the companies or institutions would issue securities on the back of a pool of loans or receivables or an existing pool of assets.

ADRIAAN WESSELS

The allocation within the fixed income portfolio is
changing, moving from government to corporate bonds.
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backed debt is growing very rapidly, but

since the bulk of those securities are float-

ing-rate based, they are under-represented

in the index, which only includes fixed-rate

securities and are therefore too small to

appear in these exhibits.

Exhibit 1 shows that although govern-

ment-sponsored bonds have only doubled in

size (market capitalisation), a spectacular

rise can be seen in covered bonds and in

non-financial corporate bonds, increasing

by multiples of more than 15 and 20,

respectively.  The growth of this market

indicates the rise in investment opportuni-

ties offered to fixed-income investors.  The

non-financial and financial sectors, besides

being part of the ECI, are also included in a

separate index, the European Corporate

Credit Index (ECCI) as the only assets.  The

underlying constituents and their weights

are exactly the same as the ones underlying

the ECI.

Exhibit 2 expands the bottom two

components of Exhibit 1 and shows the

development of this subset of the MSCI

ECI in greater detail.  In 1996 and before,

the European corporate bond market was

mainly composed of financial corporate

bonds of which the bulk was AAA-rated.

The growth of the market capitalisation of

this sector has been fairly stable.

By contrast, the European market for

non-financial corporate bonds or industrials

has experienced tremendous growth, as

Exhibit 2 shows.  This sector comprises

spread-products or lower-rated bonds such

as A- and BBBs and it can therefore be

argued that this sector represents the ‘real’

credit market.  The explosion of M&A

activity in Europe as well as the introduc-

tion of the Euro as the European single cur-

rency have been important drivers behind

the growth of the corporate bond market,

allowing companies to issue corporate debt

in the Eurozone.

The corporate bond market is quite

diversified in terms of bond types and their

general characteristics.  It is convenient to

have a broad understanding of the market in

terms of its generic constituents.  We there-

fore review briefly some of the commonly

prevailing corporate bond types in the Euro-

pean market place.

Commercial paper relates to short-term

obligations that are usually only secured by

the issuer’s credit rating.  The issues out-

standing represent slightly less than $2 tril-

lion and the market is very liquid due to the

issues’ short-term maturities.  Another large

market ($2.4 trillion) is the market for Euro

Medium Term Notes (EMTN).  In most

cases, they are issued as unsecured debt

obligations, trading in the Euro Market and

are subject to great demand due to their

flexible structure.

The market for Eurobonds is by far the

largest ($3.1 trillion) and the issues are usu-

ally denominated in Euro, Sterling, Japa-

nese Yen and US Dollar.  They trade in the

international marketplace but are often reg-

istered at the domestic exchange and either

London or Luxembourg.  Global bonds1 can

be issued in almost any structure and are

usually denominated in Euro or US Dollar

as well as Sterling.  The market for global

bonds is generally considered to be the most

liquid market.  Other highly liquid bonds

are Yankees (foreign bonds issued and for

sale in the US, denominated in US Dollars)

and Samurai (foreign bonds issued and for

sale in Japan, denominated in Japanese

Yen).

Securitized products such as asset-

backed securities belong to a rapidly grow-

ing market.  These products often involve

the issuance of debt backed by collateral

that generates cash flow (to pay off interest

1. Global bonds differ from Eurobonds in terms the type of documentation that is required.
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3 SUMMARY OF EUROPEAN CORPORATE BOND MARKET

1. CP Backstop facility required (adds 0-10 bps to costs)
2. Registered at domestic exchange and either London or Luxembourg
Source: Morgan Stanley.

3. Market size includes Government Bonds
4. Size of European Market

Type of Bond Description
Global Market 
Outstandings Liquidity Rating Maturity Denomination

Commercial 
Paper (ECP 
and USCP)1

Unsecured short-term obligation 
to repay a fixed amount on a 
certain future date.  It trades on 
a discount basis and is backed 
only by its issuer's credit rating.

$1.84 trillion Very liquid market 
due to short 
maturities

Investment grade 
(BBB = A-2 P-2) or 
higher

Between 2 and 
364 days 
(US, 270 days)

Mainly US$ and 
EURO 
denominated

Euro Medium 
Term Notes 
(EMTN Program)

Continuously offered notes 
(typically unsecured debt 
obligations), trading in the euro 
market.  Very flexible in 
structure and market timing.

$2.4 trillion Good liquidity across 
maturity spectrum

AAA to BBB although 
trend towards investor 
willingness to look at 
lower rated credits

1-30 Years Strong demand for 
Euro, US$ and 
STG (e.g., from 
investors looking 
for diversifying 
currency risk)

Eurobonds A bond issued in the Euro 
Format (documentation), either 
through an MTN program or on 
a standalone basis.  It trades in 
the international marketplace.2

$3.6 trillion Increasing depth of 
corporate market in 
Euro, STG and JPY 
as well as scope for 
larger benchmark 
transactions

Mostly Investment 
Grade

2-10 Years Euro
2-10 Years JPY       
5-30 Years GBP
2-10 years USD

Euro, JPY, £ and 
USD

Yankees A foreign issuer, issuing in US$ 
denominated bonds, registered 
with the SEC or registered as 
144A for sale in the US.

$147 billion Highly liquid Mostly Investment 
Grade

3-months to 30 
years

US$ 

Samurai A foreign issuer, issuing JPY 
denominated  bonds for sale 
mostly in Japan.

$166 billion Less Liquid Investment grade but 
mostly AAA and AA

1-30 years JPY

Global Bonds Foreign issuance in the global 
format (documentation), usually 
denominated in US$, EURO or 
STG. 

$ 1.6 trillion Most liquid market Mostly Investment 
Grade

1-30 years Primarily US$ and 
Euro

Preferred 
Securities

Preferred securities occupy a 
middle position between bonds 
and common stock in terms of 
priority of payment and return 
on capital in case of liquidation.

$2.3 billion Established US 
market, European 
market developing

Mostly Investment 
Grade

10-30 years / 
perpetual

Securitisation Securitized products involve the 
issuance of debt backed by 
assets that generate known or 
estimable cash flows.  The 
assets are held in a tax-neutral, 
bankruptcy remote special 
purpose vehicle (�SPV�).  The 
SPV issues different tranches of 
rated securities.

$80 billion4 Market for 
institutional investors 
(Pension funds and 
insurance 
companies) is very 
large and can absorb 
large issue volume

AAA to BBB 
(Although AAA to A 
amount to 92.5% of 
the credit spectrum)

5-30 years Major currencies

Inflation-Linked 
Corporate 
Bonds

Long-term bonds where the 
coupon-payments are inflation-
linked.  Usually high-rated since 
borrowers must be higher 
quality due to increased credit 
risk.

In excess of $ 
730 billion3

Limited liquidity in all 
markets

AAA - BBB 0-30 years US$, EURO and 
STG

THE NAME’S BOND, CORPORATE BOND
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and principal on the issued debt) and are

structured through a special purpose vehicle

(SPV).  The purchase of assets that serve as

collateral is usually financed by the issu-

ance of different tranches of debt.  Another

rapidly growing market is the market for

inflation-linked securities.  The bulk of the

outstanding volumes are still government or

municipal issues, but corporate inflation-

linked bonds represent a growing part of the

market.  Finally, preferred securities are

hybrid products between debt and equity,

and the European market for these products

is developing rapidly itself against an

already fully established US market.  The

preferred bond products are usually issued

with a high credit quality (investment

grade) although lower-rated tranches will be

available.  Likewise, convertible bonds are

hybrid securities encompassing a debt and

equity component.  The prevailing underly-

ing equity price relative to the security’s

fixed conversion price determines if the

bond will be exchanged for equity.

The growing European convertible

market (including exchangeables bonds and

other structures) is capitalised at more than

$100 billion.  Whereas mainly investment-

grade debt was issued, the European mar-

ketplace has recently seen the issuance of

sub-investment-grade convertible products.   

Needless to say there is a plenitude of

other debt products available in the Euro-

pean credit market.  However, we have not

aimed to provide an exhaustive list of debt

products here and instead have listed some

representative bond classes and their main

characteristics in Exhibit 3.

DEVELOPMENT OF THE 
EUROPEAN CORPORATE BOND 
MARKET

The investment-grade corporate bond mar-

ket is relatively immature because, before

1999, the market consisted mainly of cov-

ered bonds (such as Jumbo Pfandbriefe) and

AAA-rated corporate bonds.  These high-

quality products behave more like govern-

ment bonds and do not have the equity link-

age that A- and BBB-rated issues have.  The

growth of the market since 1999 for the

lower end of the investment-grade credit

spectrum is especially visible for Euro-

dominated corporate issues.  In this section,

we discuss the development of the corporate

bond market from a broad economic per-

spective.

A MACRO VIEW
The recent growth in the market for Euro-

pean corporate issues is best explained by

looking at several economic cycles.  We

have identified the M&A, the Default and

the GDP cycles as being the main drivers

for the supply and demand surge of corpo-

rate bonds in Europe.

The European M&A market has

surged to record levels since 1995, fuelled

by ongoing secular economic growth, confi-

dence in the ‘new economy’ and the belief

among large corporations in the shareholder

value culture.  M&A activity involving

European companies reached an all-time

high in 1999 with a total deal volume of

$1.2 trillion.

Exhibit 4 shows a breakdown of M&A

consideration in cash, equity and any com-

bination of the former (denoted as hybrid).

The major transaction currency has been

cash, with equity-financed M&A deals

peaking in 1999 and 2000.  The same

exhibit shows that during recent years,

around half of European M&A deals have

been cash-financed.

The increase in M&A activity with

cash as the premier transaction currency has

steadily led to more leveraged companies.

Another important factor in this trend

THE NAME’S BOND, CORPORATE BOND
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is the explosive growth in share buybacks.

European companies exploited the relax-

ation of the tax and regulatory environment

to buy back stock on an increasing scale,

shown in Exhibit 5, by shifting their capital

structure towards debt.  With a volume of

less than $4 bill ion in 1995, the total

amount of announced share buybacks

surged to more than $70 billion in 1999 and

over $66 bi ll ion in 2000.  The rise in

announced share buybacks has been another

boost to European corporate debt issuance

(although not as large as debt-financed

M&A activity).

The result of this increase in leverage

of European companies is illustrated in both

Exhibits 6 and 7.  The ratio of earnings

before interest, taxes, depreciation and

amortisation (EBITDA) to net interest has

been falling since 1997, illustrating the ris-

ing interest expenses (and default risk) due

to increasing leverage.  Similarly, debt to

equity ratios have been increasing.  Exhibit

7 shows two cycles starting in 1987 and

1995 indicating the higher debt levels for

European companies.  At a company level,

the effect of higher debt to equity ratios

implies that the company’s ability to pay off

its issued debt becomes more uncertain.

This will obviously affect the company’s

credit rating as this paper later explains.

STRATEGIC RATIONALE FOR 
INVESTING IN CREDIT

AN ASSET ALLOCATION FRAMEWORK
In this section, we argue why it makes sense

to invest in corporate bonds from a strategic

point of view.  First, we expand the tradi-

tional view of fixed income investment by

including corporate bonds in the portfolio.

Then, we show that investing in credit fits

well in a pension fund’s strategy, which has

been traditionally focused mainly on equi-

ties and government bonds.  The analysis is

structured around three key variables,

which are return, risk (volatility) and corre-

lation between the different asset classes.

Exhibit 8 shows the yield premium1

versus the loss experience2 due to defaults

for the credit ratings from AAA down to B3

for US corporate bonds.  The exhibit4

shows that the spread received in excess of

the government bond yield has more than

offset the losses due to defaults.  Exhibit 9

shows the incremental returns for different

credit-rating pockets.  The annualised

returns increase as the credit rating gets

lower, but at the same time the volatility has

stayed more or less the same until B-rated

bonds.  This illustrates an interesting and

attractive feature of corporate bonds.  The

yield of any corporate bond can be sepa-

rated into the government yield and the

credit spread.  The largest part of volatility

(which will be the same for all corporates)

is the volatility of the government yield

curve, which explains why corporate and

government bond volatil ities have been

very close to each other.

The residual yield, that is, the credit

spread, accounts for the other part of the

corporate bond volatility, but does not vary

sufficiently to have an impact across the

credit-spectrum.5  The increase to 7% for B-

1. This is measured as the average of 10-year period spreads of corporates over government bonds.
2. Derived from Standard & Poor�s default statistics for issuers rated AAA through BBB, weighted average of 10-year periods running from 1985 through 1999, assuming the loss 

of one coupon and 60% of principal upon default.
3. Sources:  Salomon Brothers, Standard & Poor�s and Morgan Stanley Investment Management.
4. The above exhibit is based on US data since the sample of historical returns for European corporate bond markets is much too small to derive any statistical significant conclu-

sions from it.  There is no availability of European corporate bond returns prior to 1995 and returns on bonds with a credit-rating lower than AAA have been only available since 
1998.  However, since spreads are similar, default rates tend to be lower in Europe and arguably higher recovery rates in the US, the picture should generally be comparable 
with the European Market.

5. Note that the residual part of the volatility is explained by the correlation between the government yield and the credit spread.
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rated bonds suggests that volatilities will

increase more rapidly if bonds are rated B

and lower.  Of course, there is no guarantee

that such a pattern will continue into the

future.  Likewise, it is unclear whether the

US experience can be extrapolated to

Europe.  Nevertheless, this does represent a

strong supporting argument for corporate

bonds in general.

DO NOT FORGET CORRELATION
The way securities move with one another

is fundamental for portfolio diversifica-

tion.  In this section, we look at historical

correlations between equities, government

and corporate bonds.  In this, a portfolio of

equities is assumed to have an expected

return and a volatility of 9% and 18%,

respectively.  For bonds, we assume a return

of 5% and a volatility of 4%.  The corporate

bonds are divided into pockets of credit rat-

ing and are based on respective MSCI indi-

ces (ECI AAA, ECI AA, ECI A and ECI

BBB).  The equity returns are based on

weekly returns of the DJ Eurostoxx over the

last two years.

Exhibit 10 points out that the lowest

correlation on an historical basis is between

equities and government bonds.  Still, cycli-

cality remains an important factor, as the

correlation is quite large, at slightly over

38%.

Moving down the credit spectrum

shows a marginally increasing correlation.

As credit becomes lower rated, it enjoys

less ‘protection’ and ‘seniority’ and suffers

from increased exposure to the issuer ’s

remaining cash flows after paying off all

other debt.  The debt becomes more equity-

like in nature as the credit rating gets lower.

The result is an increasing correlation

between equity and lower-rated corporate

bonds (although this increase is still mod-

est).  This relationship

is explained theoreti-

cally in more detail in

Appendix 1, but the

empirical evidence is

provided in  Exhibit

10.

The increasing

correlation between

equ ity  and invest -

ment -g rade  f ixed-

income assets as its

credit rating lowers is

a  d i sad van tag e

because higher corre-

la t io n  me ans  le ss

diversif icat ion and

therefore higher risk.  Based on correlation

only, our analysis indicates that an investor

looking to diversify his equity portfolio

with fixed income assets should select gov-

ernment bonds since they have the smallest

correlation with equity markets.  However,

despite their slightly higher correlation with

equity markets, corporate bonds offer addi-

tional returns, as shown in the previous sec-

tion, which prove to be very attractive to

investors seeking to include credit in their

fixed-income portfolios.  The next section

will look at this feature in more detail.

0

100

200

300

400

500

600

AAA AA A BBB BB B

 Breakeven  Actual Premium

8 YIELD PREMIUM VS LOSS EXPERIENCE

Source: Morgan Stanley Investment Management.

1. Data as of 10 years ending September 20, 2000.  
Returns are duration-adjusted.

Source:  Morgan Stanley Investment Management.

US Corporate Bonds

Annualised Total 
Returns1 % Difference

Annualized Standard 
Deviation1 % 

Treasury 8.14 � 4.20
AAA 8.22 0.08 4.18
AA 8.32 0.18 4.28
A 8.42 0.28 4.32
BBB 8.36 0.22 4.64
BB 10.63 2.49 4.06
B 12.70 4.65 7.07

9 RETURN AND VOLATILITY FOR U.S. CORPORATE BONDS
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RISK-RETURN PERSPECTIVE
Whilst corporate bonds tend to ‘suffer’

from higher correlations with equity mar-

kets, they offer higher returns.  These higher

returns can be used to compensate both the

increased portfolio variance (because of

larger correlation) and the risk of default.

Exhibit 10 plots the efficient frontier for

both combinations of equity and govern-

ment bonds and equity and investment-

grade corporate bonds.  The individual

exhibits are collections of portfolios with

optimal risk and return characteristics.  Our

analysis is based on the earlier assumptions

(expected returns from government bonds

equal 5%), with investment-grade assets

assumed to yield a premium of 50 bps over

the former.  The correlations between the

equities, government and investment-grade

corporate bonds are 38% and 42%, respec-

tively.

The upper efficient frontier in Exhibit

11 combines all the portfolios with optimal

risk and return characteristics for different

combinations of equities and investment-

grade corporate bonds.  The lower frontier

does the same for equities and government

bonds.  It shows that the upper efficient

frontier offers greater return for the same

risk, or reduced portfolio risk for equal

returns.  This effect increases in magnitude

as a greater percentage of the portfolio is

invested in investment-grade corporate

bonds.  The difference in expected return

between the two minimum-variance portfo-

lios of course equals 0.5%.

The additional return on corporate

bonds compensates for higher correlation

with equity markets in terms of larger port-

folio returns for bearing the same amount of

risk.  Exhibit 11 shows that investing in

investment-grade corporate bonds can

remain attractive even if the spreads (excess

return over portfolio of government bonds)

are tight.

The main point here is that diversify-

ing an equity portfolio by investing in

investment-grade corporate bonds can

remain attractive even for a small credit

spread.

ACTUAL US RETURNS
This section illustrates the theoretical case

made in the previous section by producing

some empirical results, shown in Exhibit

12.  Our analysis is based on a time-series

of 21 years of actual returns for US invest-

ment-grade corporate bonds, US equity

markets and US treasuries (US government

bonds).  The four consecutive efficient fron-

tiers are based on mean-variance optimisa-

tion and are consistent with earlier results.

The top portfolios consist of 100% of Dow

Industrial Equity Index and each of the bot-

tom portfolios consists of 100% of its

respective fixed-income index.  All the

portfolios in between are combinations of

the equity and fixed-income portfolios.

It is important to note that, although

the correlation between credits and equity

performance increases if one moves down

the credit spectrum, the risk-return profile

of the portfolios improves.  The exhibit

shows that the additional return equals 25

bps per annum if government bond are

replaced by AAA/AA-rated corporate

bonds, 45 bps per annum for A-rated and 55

bps for BBB-rated corporate bonds.1

Whilst there has been a widespread

belief that government bonds should be the

appropriate institutional fixed income asset

class and investment-grade corporate bonds

have not been considered a serious strategic

allocation within that class, we believe this

analysis tells a different story.  Indeed, it

indicates that investment-grade corporate

bonds are an effective means of portfolio

1. These excess returns are different than those illustrated in Exhibit 9 due to a different time-period.
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diversification; that is, they can reduce

overall risk and improve the total return.

HOW DO CORPORATE BOND 
MARKETS LOOK AT THE 
MOMENT?

We have seen that the recent M&A activity

and volumes of share buybacks have been

important factors in the development of the

European corporate bond market.  Besides

highlighting its rapid growth, it is also inter-

esting to look at the valuation of this market

and its underlying drivers.  This section

identifies two groups of corporate bonds

and discusses their respective value drivers.

A distinction in underlying value-driv-

ers should be made between the very high-

grade bonds such as AAA-AA-rated prod-

ucts (such as covered bonds) and the lower-

rated issues (A- to BBB-rated).  The point

we want to make here is that the shape of

the government yield curve drives Euro

swap rates, and, further, that AAA-rated

products closely track the swap curve.  In

other words, the yield curve for AAA-rated

products is strongly determined by the

shape of the government yield curve.  In

Exhibit 13, we plot the government yield

curve (the MSCI German Sovereign Debt

index of 7-10yr Bunds) and Euro swap rates

(10yr Euro swap rate) and see that they are

indeed closely related.  Regression analysis

shows that the curves have an R2 of 0.97 for

absolute levels and if the differences in

yields are considered, we get an R2 of 0.57.

Euro swaps have some embedded credit risk

in their yield, which is illustrated in Exhibit

14; the swap curve lies above the govern-

ment yield curve.

Euro swap rates, however, have been

less significant at the lower end of the qual-

ity curve.  The yields for lower-rated credit

have been driven primarily by stock market

volatil ity.  The main point here is that

higher stock market volatility leads to lower

credit ratings and therefore higher credit

spreads (Appendix 1 explains the negative

relationship between corporate bond perfor-

mance and stock market volatility).  The

volatility itself has been driven largely by

increasing competition, technological

changes, the trend towards more leveraged

capital structures and increased equity mar-

ket valuations.  It is important to note that

the recent M&A and share buyback activity

has indirectly driven up the stock market

volatility by increasing competition and

leveraging companies’ capital structures.

Stock market volatility turns out to be

one of the primary drivers underlying the

recent poor performance of  European

lower-rated corporate bonds, as discussed

below.

Exhibit 14 combines credit spreads

and volatility.  A ratio of non-financial cor-

porate bond spreads to stock volatility has

been plotted together with stock volatility.1

It is used to give an indication of the

number of spread points for each point of

volatility.  The exhibit shows that the vola-

til ity-adjusted credit spreads have been

increasing, consistent with the poor per-

formance of corporate bonds over 2000.

The remainder of this section will be

used to provide a brief summary of the

European credit market performance.  In

contrast to the strong performance of gov-

ernment bonds, the performance of corpo-

rate bonds in 2000 was relatively poor

(Bunds outperformed non-financial and

financial corporate bonds by 193 bps and 63

bps, respectively).  However, so far this

year, corporate bonds have outperformed

1. The volatility is calculated as a weighted index of the stock volatility of the 50 largest issuers of debt in the market under consideration.  The corporate bond spreads are bench-
marked Vs Euribor and government bonds.  Only non-financial corporate bonds (Industrials) have been used as they represent the major part of corporate spread-products.  
Financial corporates such as banks have far greater incentives to maintain their high credit quality.
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government bonds.1  Despite a brief period

of outperformance, the MSCI ECI under-

performed Bunds (German government

bonds) by 78 bps over the year 2000.  This

year’s situation has so far been quite differ-

ent and shows an outperformance by the

ECI of 68 bps over government bonds to the

end of March 2001.

Two important factors have been

underlying this underperformance; these are

swap spread dynamics and the ongoing

pressure on credit quality due to stock mar-

ket volatility.  The stock market volatility

has been driven by structural (technological

changes, increasing competition and M&A)

and cyclical changes.  Despite last year’s

poor performance of credit, we believe that

the outlook for this year is much better.  

We briefly mentioned the relationship

between the interest rate level and credit

performance in the macroperspective of

corporate bonds.  Morgan Stanley research

has shown that the monetary policy of the

Federal Reserve of America (FED) is a

leading indicator of corporate bond outper-

formance.  Exhibit 15 shows selected global

short-term interest rate forecasts by Morgan

Stanley.  It forecasts a period of continued

monetary easing on both sides of the Atlan-

tic, suggesting a monetary environment for

potential credit outperformance.

Exhibit 16 is based on a 10-year sam-

ple of US corporate excess returns over US

Treasury Bonds.  The returns in each of the

three cases refer to three-month excess

returns over US Treasuries.

It is quite clearly the case that corpo-

rate bonds have largely outperformed gov-

ernment bonds after interest rates have been

cut and spreads widened if the rates are

increased.  A diversified portfolio of corpo-

rate bonds has outperformed a portfolio of

US Treasuries by 62 bps over three months

after rate cuts by the FED.  Although the

exhibit is based on US data, we believe that

the European picture is likely to look simi-

lar.  With the ECB likely to embark on a

period of rate cuts, corporate bond invest-

ment in Europe could become very attrac-

tive.

PRACTICAL INVESTMENT ISSUES 
AND A PORTFOLIO SELECTION 
FRAMEWORK

After discussion of the strategic issues, the

next logical step in the investment process

is to look at some practical issues and dis-

cuss how one can actually go about select-

ing a portfolio of corporate bonds.

SELECTION OF BENCHMARK
The measurement and evaluation of the

fixed income portfolio performance is chro-

nologically the last, but still an important

step in the investment management process.

An index of corporate bonds2 should be

used as benchmark against which the per-

formance of the portfolio manager can be

measured.

However, some of these benchmarks

can be unrepresentative given investment

restrictions such as constraints on quality,

duration, and maturity of the bonds.  The

benchmark should be an achievable target

without forcing the manager to take exces-

sive risks.  The selection of a benchmark

should therefore reflect both the pension

1. The Sterling credit market where all credit classes outperformed gilts (British government bonds) in 2000 represented the exception to the overall underperformance by credits.   
This is due partly to the proposed changes in the Minimum Funding Requirement (MFR) and the proposed introduction of accounting standard FRS17.

2. There are several financial institutions such as MSCI, SSSB, Lehman Brothers or Merrill Lynch that provide a whole range of market indices (in this case, corporate bond indi-
ces) that are suitable as benchmark portfolios.  Examples are the MSCI Euro Credit Index, the SSSB All Corporates Bond Index or the Merrill Lynch Global Large Cap Corpo-
rate Index
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fund’s objective and the manager’s style.  If

the investment manager has no views on the

market, he would fully invest in the bench-

mark (passive strategy).  The benchmark

would ideally be selected or ‘constructed’ in

such a way that it minimally satisfies the

investment restrictions.  Providing more

detail on the selection and construction pro-

cess of a benchmark portfolio is beyond the

scope of this paper.

DURATION
In this section, we briefly discuss duration

in the context of portfolio selection.  The

reader should refer to any standard textbook

for the meaning and mechanics of dura-

tion.1  The portfolio of corporate bonds that

is to be constructed as well as the index

against which it is benchmarked is usually

subject  to prior agreed duration con-

straints.  Portfolio duration analysis is gen-

erally conceived to be very relevant due to

its potential impact on the portfolio’s value

and its volatility if changes in the yield

curve occur.

Since duration can be interpreted as a

bond’s sensitivity to changes in the yield

curve, we briefly explain the inverse rela-

tionship between shifts in the yield curve

and the bond’s value.  The positive impact

on the portfolio’s value will be greater if the

portfolio’s duration is larger when yields go

down and will have a smaller impact if the

duration is smaller.  If the yield curve shifts

upwards, then the portfolio value will fall

but the ‘multiplier ’ effect of  duration

remains the same.  The corporate bonds

should therefore be selected within duration

benchmark levels, however allowing to

optimal benefit from their ‘upside’ impact

on the portfolio’s value.  In this respect, cor-

porate bond management is similar to gov-

ernment bond management.

DIVERSIFICATION OF THE BOND 
PORTFOLIO
We touched briefly on portfolio diversifica-

tion in the section ‘Risk-Return Perspec-

tive’ on page 8, but provide some more

detail in this section.  Return improvement

and/or a reduced risk profile of a portfolio

of investment assets are usually best

obtained through diversification.  In this

section, we concentrate on the risk of the

portfolio, that is, price risk.  The portfolio

holder will be confronted with two sorts of

risk: market2 and unique risk.3  The former

refers to the risk as a result from the correla-

tion between a specific asset class and the

market as a whole, and cannot be diversi-

fied away.  The risk that arises from the cor-

relation between a stock’s return and the

market return is known as the stock’s beta.

The latter stems from factors that may be

unique to certain firms or even industries

but not to others.  Diversifying the portfolio

can help to eliminate this risk.  Exhibit 17

shows that holding a portfolio of around 25

equities largely achieves this, having elimi-

nated more than 50% of the risk.  The

remainder turns out to be the market risk

and cannot be diversified away irrespective

of the number of equities added to the port-

folio.4

Exhibit 18 illustrates the diversifica-

tion of a fixed income portfolio as more

bonds are added to this portfolio.  It shows

that the reduction of the portfolio’s risk

does not work as well as the diversification

of an equity portfolio.  This is because the

market risk of bonds, that is, their sensitiv-

1. See for example Fabozzi: Bond Markets, Analysis and Strategies, Phipe Prentice Hall (2000).
2. Market risk is also known as systematic or undiversifiable risk.
3. Unique risk may be called unsystematic, diversifiable, residual or specific risk.
4. See for a simple algebraic proof, Elton and Gruber: Modern Portfolio Theory and Investment Analysis, John Wiley & Sons Inc. (1995).
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ity to interest rates can simply not be diver-

si f ied away.  Of course, a degree of

diversification is important to manage the

portfolio prudently.  In the following, we

show that diversification in fixed-income

portfolios should not so much be used to

reduce volatility (price risk) but comes as a

very useful technique serving another pur-

pose, that is, reducing default and / or rerat-

ing risk.

The value of bonds is generally driven

by interest rates.  Furthermore, companies

are correlated in terms of default and tend to

fail or survive together, thereby reducing

potential diversification bene-

fits.  This pattern is especially

apparent for firms in the same

industry, hence the need for

reducing default risk through

diversification across sectors

as well as through individual

companies.  Adding more cor-

porate  bonds  to the f i xed

inc om e p or t f o l i o  sho u ld

reduce the portfolio’s exposure

to default risk by diversifying

across industries, but at the

same time, adding more corpo-

rate bonds from the same

industry group to the portfolio

is l ikely to  inc rease tota l

default risk.

This trade-off requires special atten-

tion, and further analysis is provided in

Appendix 2.  In sum, a well-structured cor-

porate bond portfolio should minimise the

portfolio’s exposure to default risk across

all industries.

In addition to default risk, we also con-

sider rerating risk, which relates to the pos-

sibility that a bond will be assigned a lower

credit rating.  The rating agencies provide

transition matrices that show the probability

of a corporate bond being either up- or

downgraded.1  This is a relevant issue since

the change in rating of corporate bonds will

affect the value of the portfolio.  Appendix

2 provides some more detail.

TRACKING ERROR
After a benchmark portfolio has been speci-

fied and the corporate bond portfolio has

been constructed, a quality measure has to

be put in place to track the investor’s portfo-

lio movements relative to the benchmark.

Any discrepancy between the investor’s

portfolio and the benchmark is denoted as

tracking error and is calculated as the stan-

dard deviation of the return difference

between the two portfolios.  This standard

deviation is then expressed as a monthly or

annual number to measure the portfolio’s

degree of tracking the benchmark over the

respective time period.  Tracking the perfor-

mance of the portfolio against a carefully

selected benchmark should be part of both

the initial portfolio construction process as

well as of ongoing portfolio management.

FRAMEWORK FOR SECTOR AND ISSUER 
SELECTION
In this section, we discuss a framework that

can be used to select individual or clusters

of bonds based on investors’ views and

strategies.  The framework looks at bond

returns under two different scenarios (the

optimistic and pessimistic case) and maps

those returns onto a scatter diagram.

Exhibit 19 shows various rating and matu-

rity buckets for corporates and for govern-

ments under an optimistic and

pessimistic scenario.  For exam-

ple, BBB2 refers to a 2-yr BBB-

rated bond. The two scenarios are

identified by shifting the yield

curve up or down by 50 bps.2  If

the yield curve shifts down, bond

prices will go up and total returns

will improve, which gives the

positive outlook.  Conversely,

bond prices and returns will come

down if the yield curve shifts

upward resulting in a negative

scenario.  To compare returns rel-

ative to the mean return of the

market3, the scatter diagram plots

the average return of the market

under each of the two scenarios.

The average returns4 are 7.66% and 2.82%

under the positive and negative scenario,

respectively.  Furthermore, the average

returns for each of the bonds (or groups) are

also calculated for each of the two scenar-

ios.  Also, given the current return of a

bond, the potential yield impact can be cal-

culated and compared across other bonds or

sectors.  It may seem strange that some

bonds (BBB) appear to perform well under

1. These probabilities are sometimes referred to as migration probabilities.
2. We assume that the credit spread stays the same but that the swap spread will rise or fall depending on the move of the swap curve.
3. The market here is represented by a universe of bonds (the constituents of the MSCI ECI).
4. The total return includes accrued interest, reinvested yields, coupon payments and any other sources of income generated by holding the fixed income portfolio.
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both the rising and falling yield scenarios.

This arises due to the relatively high credit

spreads of BBB-rated bonds. Thus, in times

of modestly increasing yields, the running

yield on these bonds can compensate for the

fall in price. Of course, there still remains

the higher risk of default with these bonds,

but this framework does enable investors to

assess the impact of changes in the yield

curve.

This scatter allows investors to select

certain rating and maturity combinations

based on a prior investment strategy and a

certain view on the market.  Suppose an

investor is defensive and wants to minimise

market impact (changes in the yield curve).

Then, according to this scatter, he would

select short-duration bonds from the top

left-hand corner.  Based on the size of the

yield shift upward, the worst performance

for each bond can be assessed (this equals

the current return plus or minus the duration

times the yield shift).  Being aggressive

would call for long duration bonds so one

could benefit from the positive impact of

yield shifts on the bond value.  All the

bonds with long duration are located in the

bottom right-hand corner.

The true credit products (the BBBs)

are the best-performing bonds and are

located in the top right-hand quadrant.  For

example, comparing AAA 3yr and 7yr with

BBB 3yr and 7yr shows they roughly have

the same volatility (their move due to yield

shifts is more or less equal) but BBB-rated

bonds show larger returns.  The bonds,

which are located in the bottom left-hand

corner, perform the worst under the two sce-

narios.

Given a view on the market (size of the

yield shift or no shift at all) and strategy,

such a framework allows you to look at the

impact of yield changes and to select bonds

with certain rating and maturity characteris-

tics.

Thus, Exhibit 19 shows that BBB-

rated corporate bonds generally dominate

the AAA-rated buckets in terms of return

because of their higher yield, which is con-

sistent with the results illustrated in Exhib-

its 8 and 9.

The previous analysis can also be car-

ried out for either ‘classes’ within the index,

such as covered bonds or asset-backed secu-

rities, or for sector classifications, such as

telecoms or utilities illustrated in Exhibits

20 and 21, respectively.  It is carried out in

exactly the same way as described before.

Based on the result from the rating and

maturity selection, the analysis can be

extended to bond type and to sector.

However, Exhibit 19 only considered

changes in the yield curve (the swap curve).

But credit spreads can widen or tighten as

well.  A tightening of a bond’s credit spread

wi l l  lower i ts y ie ld  and improve i ts

expected return.  Exhibits 20 and 21 show

examples of bond types and sectors where

tightening credit spreads are expected.  The

arrows denote the direction and the poten-

tial magnitude of the resulting shift in

expected return under both scenarios.

Finally, individual bonds can be analysed

subject to the outcomes of the earlier selec-

tion process in a similar scatter diagram.

We stress here that we are not suggesting

the selection of any bond or sector, but

merely provide a framework on which bond

selection can be based.

The previous section provided an ana-

lytically simple framework that can be used

for the selection of corporate bonds, on an

aggregate level such as whole sectors or rat-

ing buckets down to individual bond issues.

Another approach to bond selection could

be the assessment of risk-adjusted expected

returns, illustrated in Exhibit 22 below.
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Rather than looking  a t expected

returns under different economic scenarios

(that is, shifting yield curves), one could

measure a bond’s eligibility for inclusion in

the fixed income portfolio by analysing

risk-adjusted expected returns.  This metric

accounts for both risk and return and is cal-

culated as the ratio of excess carry (defined

as a bond’s yield difference measured over

one year) to tracking error.  We have taken

the MSCI ECI as an appropriate benchmark

to compute the average tracking error.

Bonds that are to be selected

should have a large ratio, that

is, large excess carry versus a

small tracking error.

SPECIAL CASE I: 
COLLATERALISED 
DEBT OBLIGATIONS

INTRODUCTION
The market for collateralised

debt obligations (CDOs) has

been one of the fastest growing

sectors of the European bond

market with $63 bil l ion of

assets securitised.  The debt

instrument has become very

popular since companies can

maximise return on equity or

increase assets under manage-

ment through the issuance of

CDOs.  However, it is only

now that institutional investors such as pen-

sion funds are turning to CDOs as an addi-

tional investment opportunity.  Investors in

CDOs and especially in CDO senior notes

are attracted to the sector because it enables

them to achieve high yields relative to other

asset backed securities or other bonds for a

given bond rating category.

CDOs are a subset of asset backed

securities and are distinguishable through

the form of the collateralised assets.  Out-

standing bonds or balance sheet loans are

usually collateralised in the case of CDOs,

whereas assets such as lease payments or

credit-card receivables constitute the collat-

eral for broader asset backed securities.

Another distinction is that assets in the col-

lateral pool for CDOs can be added or

removed during the maturity of the CDO.1

Exhibit 23 shows the explosive growth of

the European Market until 2000 with fur-

ther growth expected in 2001 and a break-

down of origin of assets is provided in

Exhibit 24.

STRUCTURE
CDOs are special purpose vehicles (SPVs)

investing in a diversified pool of assets.

The investments in the CDO are funded

through the issuance of several classes of

securities, the repayment of which is linked

to the performance of underlying securities

that serve as collateral for the CDO liabili-

ties.  A separate investment manager man-

ages the investments.

The securities issued by the SPV are

tranched in rated and unrated classes.  The

rating of each class is primarily determined

through the priority of interest in the cash

flows generated by the collateral.  The

notes, in descending order of seniority, are

AAA- to A-rated, mezzanine-classes that

are BBB- to B-rated and subordinated

notes/equity that are unrated and are the

residual of the transaction.

The subordinated notes are

in a first-loss position and have a

higher expected return although

with higher risk than the underly-

ing collateral pool.  Despite the

wide range of credit ratings of the

notes, historical default rates in

Europe have been very low.

CDO CLASSIFICATIONS
CDOs can be characterised as

collateralised bond obligations

(CBOs), collateralised loan obli-

gations (CLOs) or both.  The pool

of collateral for CBOs is provided

by a pool of outstanding bonds or

bond-like securities whereas for

CLOs, the pool of one of loans.

The main difference between the

two is that CLOs will transfer

bonds and other loans from a

bank’s balance sheet into the collateral pool

whereas the underlying pool of assets for a

CBO may be much more diverse.  In addi-

tion, CBOs may be issued by banks as well

as by other financial or non-financial insti-

tutions.

A more detailed breakdown of CDOs

identifies arbitrage or balance sheet transac-

tions.  An arbitrage transaction allows the

investor to capture the spread between the

1. The maturity for CDOs usually equals 12 years but reality often sees them being called after approximately 7 years.
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high-yielding collateral and the yields on

the junior (lower rated) issued notes of the

CDO.  Furthermore, the yield spread

between the senior notes of the CDO and

similar rated corporate bonds also allows

for arbitrage with the yields on the senior

CDO notes usually being higher.

A balance sheet transaction is intended

to remove loans or in some cases bonds,

from the balance sheet of a financial institu-

tion so that  it achieves capital relief,

improved liquidity or a higher return on

assets through deployment of  capital.

Another distinction can be made between

cash flow and market value transactions.

Cash flow deals are those based on the abil-

ity of the collateral to generate sufficient

cash to pay off interest and principal on the

rated classes of securities issued by the

CDO.  Market value transactions depend on

the ability of the fund manager to maintain

a collateral market value, sufficient to gen-

erate cash upon the sale of such collateral in

the collateral pool to pay the CDO securi-

ties.  The market for CDOs is summarised

in Exhibit 26.

COLLATERAL
The underlying collateral of the CDO can

be diversified and makes the sector as a

whole challenging to understand.  The secu-

rity rights of investors in CDOs are ranked

according to seniority.  The most common

types of assets utilised to date are US

domestic high yield bonds, emerging mar-

ket debt, US domestic bank loans, special

situation loans and distressed debt, foreign

bank loans and credit derivatives.  Cash

flow deals require current cash paying

assets, whereas market value transactions

can employ distressed, non-current assets.

One of the most common forms of collat-

eral underlying CBOs are US domestic high

yield bonds and emerging market collateral

is frequently used in cash flow arbitrage

transactions 

The collateral underlying CDO trans-

action can vary across rating, industry,

maturity, payout type1 and geographic

region.  The rating agencies examine the

underlying assets in terms of diversity of

assets in the pool, ratings of the underlying

assets, recovery rates associated with differ-

ent asset classes and asset/liability charac-

teristics.  These factors are analysed under

various default and interest rate scenarios in

order to determine the impact of each factor

on the rated debt.

RELATIVE VALUE FRAMEWORK
Morgan Stanley has developed a framework

in which the relative value of CDOs should

be based on their relative value within the

CDO sector and upon comparison with

other asset-backed securities.  In this frame-

work, CDOs are generally characterised as

belonging to one of the following: 100%

domestic high yield loans, 100% domestic

high yield bonds, 80% domestic high yield /

20% emerging markets, 60% domestic high

yield / 40% emerging markets and over

80% emerging markets.  Morgan Stanley

monitors yield spreads of generic CLOs and

CDOs with collateral breakdowns as listed

above.  An individual transaction could

deviate from the benchmark in terms of the

collateral, but this difference would be

reflected in the pricing of the tranches.

When assessing CDOs with other

asset-backed securities, investors should

look at asset-backed collateral, the struc-

tural overlay2, resultant average life and rat-

ing and finally, a comparison of the cash

1. The way in which cash flows are generated by the underlying collateral.
2. Structural overlay usually refers to tranching, that is, grouping the CDOs securities according to certain characteristics (rating).
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flow similarity.1  The CDO collateral mix,

restrictions and trading that may occur

within the pool of collateral sometimes

make direct comparison difficult.  However,

any type of CDO in general is quite similar

to either credit card asset-backed securities

or unsecured corporate debt, which some-

times allows for direct comparison.  Mor-

gan Stanley monitors historic generic

spreads on asset-backed securities.

The final point to make here is that the

analysis of the impact of defaults on the

rated tranches of a CDO transaction can be

complicated and requires understanding of

both credit and structure.

CONCLUSION
Collateralised debt obligations comprise

one of the fastest growing sectors of the

asset-backed securities market.  They are a

potentially interesting investment opportu-

nity, but their analysis can be relatively

complex.  Further, because their risk-return

characteristics are quite different from con-

ventional bonds, many investors think of

CDOs as ‘alternative assets’ rather than

bonds.  Despite their requirement of sub-

stantial research, CDOs are an interesting

and valuable investment opportunity.

SPECIAL CASE II: 
INFLATION-LINKED CORPORATE 
BONDS 

INTRODUCTION
Inflation-linked bonds are a relatively small

subset of the bond market.  Nevertheless,

they are important to institutional investors

since they typically generate cash flows that

are a good match for pension and insurance

liabilities.  This comes down to adjusting

both the coupons and the principal to take

account of accrued inflation since the

bond’s issue.  The market constituents are

mainly inflation-linked bonds issued by the

government and corporate and municipal

issuers comprise a much smaller (but grow-

ing) fraction of this market.  The character-

istics of the larger inflation-linked bond

markets are shown in Exhibit 27 below.

GENERAL CHARACTERISTICS
Inflation-linked issuers besides govern-

ments are usually relatively high-quality

borrowers (i.e., A or higher).  Issues are

generally of long maturity to satisfy pension

fund and insurance company demand for

long-dated bonds.  This causes the market

to be quite illiquid since pension funds and

insurance companies invest in these issues

to match their long-term liabilities (using

buy and hold strategies).  The inflation-

linked debt markets are also less volatile

(annualised volatility) than the fixed-inter-

est markets despite the fact that they are

usually of longer duration.  Furthermore,

research in the UK by the Bank of England

has shown that inflation-linked funding has

been cheaper than conventional debt (in the

UK market, inflation-linked funding has

generated savings from 220 bps to 500 bps

per annum).2

Exhibit 29 shows that the real yields

on inflation-linked gilts in the UK are sig-

nificantly lower than the yields on any other

inflation-linked sovereign debt.  It is gener-

ally agreed that this distortion arises from

the very substantial investor demand for

these instruments.

OBTAINING INFLATION-LINKED EXPOSURE
The main objective of inflation-linked

exposure is to link coupon and principal

payments to a general form of inflation.

1. Cash flow similarity refers to comparing the way cash flows are generated by the assets in the collateral and their pattern over the life of the CDO.
2. Based on the period running from Q2 1982 to Q3 1996.
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This can be done through investment in

inflation-linked debt of which the advan-

tages and disadvantages have been listed

earlier in this section.  In theory, an alterna-

tive approach to inflation-linked bonds is to

invest in a conventional bond and to swap

the cash flows to index-linked exposure.

However the liquidity in this market is lim-

ited, and in many cases this is not a practical

approach.

Given the growth in funded pension

provisions across Europe, we believe that

the inflation-linked bond market will grow

substantially.

CONCLUSION

This paper has highlighted the rapid devel-

opment of the European corporate bond

market since 1999, in terms of its market

capitalisation and underlying bond types.

However, the performance of the credit

markets has been relatively poor overall

over 2000 although the outlook for this year

is much better, in our view, considering the

current US and European monetary policy.

In general, we regard corporate bonds

as an interesting and valuable investment

opportunity and believe they should be con-

sidered as an additional fixed income allo-

cation within pension fund’s investment

strategies.  
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Global Issuers of Inflation-Indexed Government Bonds

Canada France Sweden
United 

Kingdom
United 
States

Market Value (US$, bn) 11.2 12.0 12.4 104.6 130.4
Number of Indexed Bonds 3 2 6 10 7
Longest Maturity 2031 2029 2028 2030 2029
Weighted Average Real 
Yield (%) 3.51 3.47 3.43 2.43 3.37

28 UK CASE STUDY

Source:  Deacon & Andrews.

Comparison of Real Holding Returns for Conventional vs. Index-Linked Gilts
Maturity Conventional Index-linked

Short (0-7 years) 5.7% 3.5%
Medium (7-15 years) 8.0% 3.6%
Long (>15 years) 7.5% 2.5%

Comparison of Volatility in Real Holding Returns for Conventional vs. Index-Linked Gilts
Maturity Conventional Index-linked

Short (0-7 years) 4.6% 3.9%
Medium (7-15 years) 9.7% 6.6%
Long (>15 years) 11.8% 8.4%
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APPENDIX 1:  CONTINGENT 
CLAIMS FRAMEWORK FOR 
EQUITY AND DEBT

In this appendix, we set out a theoretical

framework (the Merton-model1) in which

the factors that determine the value of

equity and corporate debt can be identi-

fied.  We use Merton’s model, which is

based on contingent claim analysis, to

address equity and corporate debt’s relative

sensitivities to various factors.

A contingent claim refers to a financial

instrument whose value is contingent on the

value of an underlying asset.  Derivatives

are, therefore, examples of contingent

claims.

We can see that corporate bonds and

stocks are in fact contingent claims, since

they derive their value from the corporation

(a collection of real assets) that issued them.

The likelihood that a bondholder will get

his coupons and principal repaid is a func-

tion of the value of the issuer’s assets over

time (and wil l get larger if this value

increases).  The asymmetric payoff of cor-

porate bonds and stocks is the main reason

for using option-pricing theory.  First, bond-

holders will get their claims repaid in full

only if the firm does well (if the value of the

firm is at least equal to the amount it origi-

nally borrowed) so this effectively means a

cap on their upside.  A maximal payoff

would imply full repayment of principal

and interest.  The stockholders, on the other

hand, have limited liability and are able to

capitalise completely on the upside since

their stock becomes more valuable as the

firm increases its value.

 The bondholder’s payoff structure is

similar to a covered call (long position in

stock and short call position in the same

stock where the exercise is equal to the

firm’s debt).  A corporate bond can also be

replicated by taking a long position in a

zero-coupon government bond and a short

put position in the firm’s underling stock

(where the exercise price is equal to the

firm's amount of debt issued).  This is illus-

trated in Exhibits 30 and 31.

We can now adapt a standard option

model2 (see for example Hull, 2000) to

examine how changes in the various key

variables will affect the value of corporate

debt.  The main option value drivers are the

value of the underlying asset, the exercise

price, the volatility, the maturity or time to

expiration.

THE ASSET PRICE
The asset price equals the value of the firm

and is a market-determined variable driven

by fundamental factors such as earnings

expectations, earnings stability, mergers and

acquisitions activity, and access to capital.

It follows that the value of corporate debt

and changes in the value of the underlying

asset are positively correlated.  The value of

the portfolio (long stock and short call)

increases as the firm’s assets become more

valuable.  It is, however, worth noting that

as soon as the option becomes deep in the

money (the exercise price is small relative

to the value of  the under lying asset),

changes in the asset’s value will be offset by

similar moves in the long stock and short

call position.  Bondholders can be relatively

sure that a high quality company (such as a

blue chip) will meet its debt obligations

over time; the exercise price of its option is

therefore quite small compared with the

1. R.C. Merton, �The Theory of Rational Option Pricing,� Bell Journal of Management Science (1973).
2. See for example Hull: Options, Futures and Other Derivatives, Phipe Prentice Hall (2000).
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underlying company value and its option is

deep in the money.  Since it is likely that the

option will expire in the money1, changes in

the firm’s assets are likely to have small

impact on the value of the firm’s corporate

debt.  In a similar manner, as riskier credit

can be thought of as a short call with a

higher exercise price, the correlation with

equity becomes stronger (the option is more

closely linked to the market).  Since its

exercise price is higher (com-

pared with its underlying

value), the option is likely to

expire worthless, that is, a

larger probability of default

on the issued debt.

THE EXERCISE PRICE AND 
MATURITY
The exercise or strike price in

this framework is equal to the

face value of the debt issued

by the company.  A lower

strike price would imply that

the company is paying off

part of its existing debt and,

as a result, its remaining debt

and equity would become less risky.  This

should increase the likelihood of an upward

rerating and at the same time lower the

equity risk premium demanded by the

shareholders.  However, if the company

takes on more debt, it raises the exercise

price of the call written by the bondholders

and thereby the risk that the company’s

assets are worth less than its outstanding

debt.  The new indebtedness will be rated as

lower quality credit and will be worth less;

the correlation with the corporate bond

value is therefore negative.

Variables such as the strike price (face

value of the debt) and expiration (maturity)

are essentially specified in the bond’s

indenture, but the company’s management

is free to change the capital structure at its

own discretion as long as no loan or bond

covenants are violated.

VOLATILITY 
Increasing the volatil ity has a positive

impact on the value of call and put options

since increasing the risk of the underlying

asset will result in extending the range of

possible outcomes.  Due to the asymmetric

payoff structure of these options, increasing

the volatility of the underlying asset will

imply greater option value.

The volatility here refers to the volatil-

ity of the value of the firm; that is, greater

uncertainty indicates greater uncertainty

regarding the value of the firm.  Thus,

increasing volatility will effectively lower

the value of the corporate bond because of

the increased likelihood of the firm not

being able to meet its debt obligations.  Fur-

thermore, this effect will be stronger for a

long-term bond than for shorter maturities.

Again, the correlation of bond prices with

volatility is negative.  This confirms the

rationale of our approach on page 9 to anal-

yse credit spreads relative to stock volatil-

ity.

Exhibit 32 summarises the preceding

text by showing the value of corporate debt

(the short put where the exercise price X

equals the face value of the company’s

debt) and the company’s equity value (a

long call with the same exercise price).  The

corporate debt approaches the full value of

the liabilities (indicated by

the height of the grey area),

a s the  comp any ’s  va lue

increases.  Note that the debt

in c reases  in  v a lue  as  i t

becomes higher rated.  As

soon as the company’s value

of assets is large enough to

repay its debt, the opt ion

v a lu e  o f  the  c ompany ’s

e qu i t y  ‘ k i ck s ’  i n .   T he

upward sloping curve left of

the diagonal line illustrates

this.  If the company’s value

of assets becomes lower than

i ts l iabilit ies, L,  then the

company is assumed to file

for bankruptcy.  The red square in the

exhibit denotes this.

APPENDIX 2:  DIVERSIFICATION 
OF DEFAULT AND RERATING 
RISK

DEFAULT RISK
The observation that defaults on corporate

bonds tend to be strongly correlated within

industries and that this is caused by their

common underlying value driver (interest

rates) suggests that analysing default risk

requires some attention.  Default rates tend

to be low, but since they are highly corre-

lated, the potential loss due to defaults is

1. A short call can mathematically be represented as .  A small increase in the firm�s value (S) is already enough to make the option expire worthlessly since X  
is small relative to S.

c Min X S 0,–( )=
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quite large.

One of the rating agencies offers a

quantitative framework to analyse default

risk within industries.  It is based on the

assumption that reduction of default risk is

driven by name (bond) and industry diversi-

fication.  It uses a calculation methodology,

which generates a ‘diversity’ score repre-

senting the level of diversification across

industries included in the fixed-income

portfolio.  The lower the score, the better

the level of diversification of default risk in

the portfolio.

In this framework, the agency does not

make any explicit assumptions about corre-

lation between industries, but this is implic-

itly accounted for in its calculation.  As a

proxy for this approach, we can take the

correlation between sectors in equity mar-

kets as reflecting intra-industry correla-

tion.  The underlying idea is that when the

probability of default increases, corporate

bond performance is linked to that of the

equity markets.  Therefore, how sectors in

the equity markets vary with each other tells

us how respective sectors in the debt mar-

kets relate to each other in default scenarios.

Using the sector classifications from MSCI,

a correlation matrix can be computed show-

ing the correlations between the various

sectors.

This type of analysis can be used to

construct a well-diversified portfolio in

which default risk is minimised.

ANALYSING RERATING AND RECOVERY 
RISK
The analysis of rerating risk is a complex

process and is usually carried out by credit

analysts who determine the issues applica-

ble for inclusion in the portfolio based on

their credit profile.  There are basically two

approaches, selection within rating buckets

and selection between rating buckets.  The

first approach can be compared to that by

which an equity analyst selects stocks

within an industry.  The analyst seeks to

determine the issues with the highest migra-

tion probability compared with the percep-

tion of the market.  Issues with the highest

chance of an upward rating are selected for

inclusion in the portfolio.

The second method tries to establish

intra-rating spreads and is comparable to an

equity strategist’s preference for one indus-

try or another.  It is best explained by means

of a simple example.  Suppose the credit

analyst forecasts a 30 bps increase in the

spread between AA- and AAA-rated corpo-

rate bonds.  The prices of the AAA-rated

corporates will outperform the AA-rated

corporates in such a scenario and would call

for being overweight in AAA-rated buckets

relative the to AAs.

Assessment of recovery rates should

be seen in the same context.  The recovery

rate (according to Moody’s’ definition1) is

the secondary market price of the bond one

month after the default.   The assessment of

recovery risk should be made alongside the

analysis of default risk.  By determining the

recovery rate profile of the sector or portfo-

lio as a whole, the value of the portfolio can

be estimated after a potential default(s).

This process is critical to the selection of

certain bonds or sectors.

1. Default and Recovery Rates of Corporate Bond Issuers: 2000, Moody�s Investors Service (Global Credit research, February 2001.
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