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E X E C U T I V E  S U M M A R Y

Market Update: 
The Catastrophe Bond Market
at Year-End 2002
In the mid-1990s, a market emerged for the direct transfer of catastrophe insurance risk from 

corporations, reinsurers and insurers to investors. Catastrophe bonds were the instruments

that the market developed to facilitate such transfer. 

� The catastrophe bond market had record issuance in 2002 of $1.22 billion, exceeding 

the previous high of $1.136 billion set in 2000. This followed a relatively quiet 2001,

which saw issuance dip below a billion dollars, at $967 million.

� Since 1997, when the market began in earnest, 46 catastrophe bonds have been issued,

with total risk limits of more than $6 billion, or about $1 billion year.

� Reinsurer-sponsored transactions outpaced insurer-sponsored transactions by four to 

two in 2002. Increasingly, reinsurers, especially the largest reinsurers, are dominating 

the sponsorship of catastrophe bonds.

� The year 2002 featured the first corporate-sponsored transaction (and only the second 

by any corporate) covering a US peril. Vivendi issued a bond to provide protection 

against earthquake damage to its Universal Studios holdings in Southern California.

� 2002 also saw the continuation of a trend towards larger catastrophe bond issuances,

with the average size hitting a new high of $174.1 million, up from $138.1 million in 

2001. The year also featured the first catastrophe bond shelf offering—with Swiss Re’s 

$2 billion Pioneer 2002 Ltd. transaction—which facilitates the fast and efficient 

issuance of securities to the general community of investors.

� From 1997 to 2002, the structure of catastrophe bonds became more standardized,

although innovations continued. In 2002, the move continued to a three-year risk term

as well as an increasing reliance on parametric or other indices as the payout trigger 

for the bonds, especially in reinsurer-sponsored transactions.

� Driven primarily by their calculated loss probabilities, the three rating agencies 

continue to give non-investment grade BB ratings to the vast majority of catastrophe 

bond tranches.

� The investor base for this asset class is also steadily increasing. One notable feature of

the marketplace is the emergence of more than six dedicated catastrophe bond funds.

� Finally, US East Coast hurricanes, California earthquakes, European winter storms and 

Japanese earthquakes remain the perils and geographies most commonly securitized,

although potential transaction sponsors are increasingly examining the securitization 

of other geographic locations and perils.
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Market Update: 
The Catastrophe Bond Market
at Year-End 2002

The catastrophe bond market had record issuance in 2002 of $1.22 billion,

exceeding the previous high of $1.136 billion set in 2000. This followed a rela-

tively quiet 2001, which saw issuance dip below a billion dollars, at $967 million.

Since 1997, when the market began in earnest, 46 catastrophe bonds have been

issued, with total risk limits of nearly $6 billion, or about $1 billion a year.

For two reasons, even these significant figures understate the impact catastrophe

bonds have had on the catastrophe risk transfer marketplace. First, simply because

of their availability as a source of risk transfer capacity, catastrophe bonds offer an

alternative to traditional reinsurance. As such, they have dampened the rise in

prices in the uppermost segments of catastrophe reinsurance programs. Second,

catastrophe bonds are targeted towards a limited segment of the risk transfer mar-

ketplace – those layers of risk with very low annual loss probabilities, typically less

than 1 percent per annum.

Catastrophe bonds have also evolved significantly since the early days of the mar-

ket. In the beginning, the market lacked a clear and accepted approach to its struc-

ture. Many different structural approaches were tried, but common attributes were

few and far between. Investors were scarce and required substantial education

before investing. Issuers too, as a rule, lacked the knowledge of what would and

would not work in the capital markets and how different this market would be from

traditional reinsurance.

Today, the catastrophe bond market is very different. The marketplace now features

a solid core of well-educated, informed and technically capable investors who have

invested in multiple issues of catastrophe bonds. The issuer community has also

evolved significantly. By and large, market participants know that catastrophe

bonds work best as a source of capacity for companies with large risk transfer

needs – usually the largest insurance and reinsurance companies. Most, if not all,

of these large companies have invested the time to become well-acquainted with

I N T R O D U C T I O N

White2-5.qxd  3/12/03  9:00 AM  Page 2



M A R C H  2 0 0 3 3

catastrophe bonds and the marketplace for them, whether they have ultimately

elected to issue them or not.

The ways in which catastrophe bonds are structured have evolved to where there

is now a well-defined set of attributes that satisfy the competing demands and

desires of investors, rating agencies, regulatory agencies and issuers.

None of these market changes should be construed to mean that the structure of

catastrophe bonds is fully mature – further developments are certain. New issuers

and investors will come into market, and refinements in the bonds’ structures or

entirely new structural approaches are expected. Currently, the catastrophe bond

market functions sufficiently well so that it has become an important complement

to the capacity available from the reinsurance market.

In this report, we provide an analysis of the state of the catastrophe bond market

and its evolution to date. We focus particularly on bonds’ common structural fea-

tures, explore the evolution of their pricing and provide a comprehensive survey of

the perils by territory of the risks securitized to date.
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I. The Market: Transactions to Date1

A )  M A R K E T  S I Z E

The first catastrophe bond was sponsored by Hannover Re in 1994, but not until

1997 did the market start to become sufficiently active that multiple issuances

began to occur. In that year, as the graph below shows, five catastrophe bond trans-

actions were completed. The number of transactions increased to a high of ten

transactions in 1999, followed by a gradual falloff to seven in 2001. Although the

same number of transactions was completed in 2002 as in 2001, 2002 experienced a

record high of $1.2 billion in risk capital issued, including the first-ever issue by a

corporate sponsor securitizing a US peril.

With respect to the volume of risks securitized, total risk capital previously peaked

at $1.136 billion in 2000, dipped in 2001 and has risen to over $1.2 billion in 2002.

M M S C4

FIGURE 1: ANNUAL NUMBER OF TRANSACTIONS AND ISSUE SIZE

Risk Capital ($millions) # of Deals

1The report focuses exclusively on natural catastrophe bonds and therefore does not discuss other insurance securitization transac-
tions, such as bonds that securitize the risk of trade credit insurance policies or weather derivatives.  
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Since 1997, 46 catastrophe bond transactions have been completed, with a total risk

limit securitized of almost $6 billion. Of this total market size, approximately $3.0

billion of catastrophe bonds were still outstanding in the capital markets at year-

end 2002.

Catastrophe bonds are targeted to provide risk transfer capacity for the ceding enti-

ties’ “layer” of risk that attaches at the 1-in-100-year (1 percent per annum) and

exhausts at the 1-in-250-year return periods (0.4 percent per annum). This segment

of risk is attractive to certain investors and ceding entities alike. For two main 

reasons, this layer is often unreinsured by clients. First, at this high-severity, low-

frequency level, buyers of protection through uncollateralized transactions (e.g.,

reinsurance) become increasingly concerned about the counterparty credit risk of

their reinsurers. Second, reinsurance pricing at this level has often been driven by

“minimum rate-on-line charges,” which have made purchases uneconomic.

Catastrophe bonds remove the credit concern, as they provide full collateral for the

risk limits offered through the transaction. In addition, in geographic areas where

reinsurance costs are the highest, catastrophe bonds have been cost competitive

with reinsurance.

Only a very small portion of the total catastrophe risk above the 1-in-250-year

return period has either been securitized or reinsured, as these risks have been con-

sidered too remote to warrant incurring risk transfer costs.

B )  T R A N S A C T I O N  S I Z E

Table 1 lists the number of catastrophe bond issues each year according to total risk

capital volume and the average transaction size.

M A R C H  2 0 0 3 5

TABLE 1: RISK CAPITAL OF CATASTROPHE BOND ISSUES

Under $50 MM $100 MM $200 MM Avg. Deal Median Deal
$50 MM and over, and over, and over ($MM) ($MM)

under under  
$100 MM $200 MM

1997 2 1 1 1 126.6 90.0

1998 3 3 1 1 105.8 63.0

1999 3 1 5 1 98.4 100.0

2000 1 2 4 2 126.2 135.0

2001 0 0 7 0 138.1 150.0

2002 1 1 2 3 174.1 162.5

TOTAL 10 8 20 8 125.8 106.0
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The average transaction size for the entire catastrophe bond marketplace since 1997

is $126 million. The largest transaction to date is Residential Re II’s (sponsored by

USAA) $450 million issue in 1998, but no single issuance has exceeded $275 million

since that time2. As Table 1 indicates, seven very small bond issues (those with risk

capital of less than $50m) were completed during the 1997-to-1999 period. Many of

these transactions were considered experimental. In contrast, during the last 24

months, only one of the 14 completed bond transactions was issued with a limit of

less than $50 million.

The size of the issuance is trending towards larger average limits. This is a logical

occurrence in a maturing marketplace and indicates fewer small, experimental

transactions; a deeper investor base and issuers’ greater comfort with relying on the

catastrophe bond market as a source of substantial capacity. Furthermore, fixed

issuance costs, regardless of issue size, and investor preference for larger bond

issuance amounts (providing more opportunities for liquidity) encourage large

transactions.

C )  I S S U E R  P R O F I L E S

Insurers and reinsurers have been equally active in issuing catastrophe bonds. Only

two non-insurance entities, Oriental Land (Disney World) in Japan and Studio Re

Ltd. (Vivendi S.A.) in Southern California, have sponsored catastrophe bonds, provid-

ing coverage for their earthquake exposures at Tokyo Disneyland and Universal

Studios, respectively.

With few exceptions, only the largest firms have issued catastrophe bonds. From

1997 to the present, reinsurance firms have successfully completed 22 cat bond

transactions. Of these, 17 were completed by 6 of the top 8 largest reinsurers in the

world. Of the 22 bonds issued by insurance companies, USAA accounts for 6 of the

bonds (one each year from 1997 through 2002) and is the largest issuer both in num-

bers of transactions sponsored and in risks placed, at $1.5 billion. The remainder of

the catastrophe bonds were generated primarily by a small group of some of the

largest US, Japanese and European insurance companies. (See Appendix I for a list

of transactions to date).

Using the mortgage markets as an analogy may be the easiest way to understand

why insurers and reinsurers, rather than insureds, have been securitizers of cat risk.

Single consumers or commercial entities generally find that selling their mortgages

directly to the capital markets is too expensive. Instead, they obtain financing from

financial intermediaries that package bundles of mortgages together and then sell

these to the capital markets. Bundling the mortgages minimizes transaction costs

and helps structure the risk into separate transactions that meet the various invest-

ment preferences of different markets. This process is the most efficient method of

accessing the markets that can bear a particular kind of risk.

2 Swiss Re, through PIONEER 2002 Ltd, completed three take-downs from its $2 billion shelf offering in 2002.  It issued $255 million
in June 2002, $27.25 million in September 2002 and $104.25 million in December 2002, for a total of $386.5 million.
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The insurance risk securitization market uses a similar packaging method. Insurers

and reinsurers can efficiently provide the necessary skills (product distribution, sin-

gle risk underwriting and claims handling), which are expensive for investors to

acquire and maintain. Insurers can also accumulate large pools of risk through the

issuance of insurance policies, warehousing the policies until they are large enough

to be packaged into transactions that can achieve economies of scale in transaction

costs.

With their large balance sheets, insurers and reinsurers can also retain risks that

are not attractive to capital market investors, because they are perceived as either

too risky or requiring significant insurance underwriting expertise. Insurance secu-

ritization follows a classic financial intermediation model where financial interme-

diaries assume risks, retain a portion of them and pass along only those risks that

are attractive to investors.

For these reasons, the average size of catastrophe bonds has grown, with the result

that only those firms with the largest capacity needs have been, and will likely con-

tinue to be, the users of the catastrophe bond risk transfer market.

D )  I N V E S T O R  P R O F I L E S

When the catastrophe bond market began, the primary investors were insurance

and reinsurance companies. Because these bond instruments were exotic, few 

capital market participants understood them or knew how to evaluate their 

associated risks.

As non-insurance investors became increasingly educated about the risks of catas-

trophe bonds, the investor base widened. Now, many sophisticated, institutional

investors view them as an attractive alternative to other fixed-income investments.

These investors are particularly attracted to catastrophe bonds as a source of

returns that are uncorrelated with the debt and equity markets. Today, the catastro-

phe bond market includes a wide variety of investors, including commercial banks,

mutual funds, institutional money managers, dedicated catastrophe bond funds and

insurance and reinsurance companies.

One particularly notable feature of the investor universe is the ongoing develop-

ment of dedicated catastrophe bond funds, of which there are currently more than

a half dozen. These investment funds, set up in the US, Europe and Bermuda solely

to invest in catastrophe bonds or other insurance-linked securities, have estimated

total investable capital of more than $500 million. Other such funds are in the

process of being set up and should begin investing in 2003, reflecting ongoing

investor interest in this asset class.
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TABLE 2A: PERILS SECURITIZED:  NUMBER AND PERCENT OF TRANSACTIONS

Year California East / Gulf Europe Japan Japan Other**
Earthquake Coast Wind Eathquake Typhoon

Hurricane*

# %  # %  # %  # %  # %  # %  

1997 1 20.0 1 20.0 0 0.0 1 20.0 0 0.0 2 40.0

1998 2 20.0 5 50.0 0 0.0 0 0.0 1 10.0 2 20.0

1999 2 13.3 4 26.7 2 13.3 3 20.0 1 6.7 3 20.0

2000 3 18.8 3 18.8 4 25.0 2 12.5 1 6.3 3  8.8

2001 4 28.6 4 28.6 3 21.4 1 7.1 0  0.0 2 14.3

2002 4 26.7 3 20.0 2 13.3 3 20.0 0 0.0 3   20.0

TOTAL 16 20 11 10 3 15

M M S C8

E )  P E R I L S  A N D  T E R R I T O R I E S   

Eleven different territory-specific perils have been securitized through catastrophe

bonds to date, although as Table 2A shows, East/Gulf Coast hurricanes, California

earthquakes, Japanese earthquakes and European windstorms dominate the

issuances. This is expected because these perils are the largest natural catastrophe

exposures for the insurance industry worldwide. Not surprisingly, these risks have

also been the most expensive to transfer into the reinsurance markets because they

are also the most concentrated risks in reinsurers’ portfolios.

As shown in Table 2B, East/Gulf Coast hurricane risk is the clear leader when meas-

ured by risk capital placed. The securitization of European windstorm exposures

has also notably increased since 1998. While catastrophe securitization to date has

focused on high-value geographic areas in developed countries, such organizations

as The World Bank and other multilateral agencies are exploring the use of securiti-

zation products to help developing nations manage their risks in high-concentra-

tion catastrophe-prone areas.

*Emphasis on Florida hurricane risk.

**Includes catastrophe bonds exposed to Midwest earthquake, US Northeast hurricane, Monaco earthquake, Puerto Rico

hurricane, Europe hail and Hawaii hurricane.

Please Note: Bonds covering two or more perils have been included in all the peril categories they cover.  Example: a bond

that covers earthquakes in California and Japan will be included in the two categories California Earthquake and Japan

Earthquake.  As a result, this table does not reflect the actual number of cat bonds issued.
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F )  R A T I N G S

Most sponsors of catastrophe bonds elect to have them rated by one or more rating

agency (i.e., S&P, Moody’s and Fitch). This aids in the marketing of the bonds, as

investors know that the agencies assigned their ratings only after a detailed assess-

ment of each bond and its risks. Ratings also help investors compare catastrophe

bonds to each other and to other fixed-income products. In addition, certain

investors maintain investment guidelines that do not permit them to invest in

unrated bonds.

The number of potential investors for all types of bonds is directly related to the

rating of a bond – the higher the bond rating, the larger the overall investor base.

There is a sharp reduction of the investor pool for bonds rated below investment

grade (below BBB-/Baa3), although there is still a substantial pool for high non-

investment grade bonds (those bonds in the BB/Ba range).

However, as Table 3 shows, the vast majority of catastrophe bonds have been rated

in the non-investment grade BB/Ba range. The rating agencies have given cat bonds

ratings in this range when they have an annual expected loss of from 0.45 percent

to 1.33 percent. BBB/Baa rated bonds have a substantially lower probability of loss,

in the range of 0.20 percent to 0.45 percent per annum.

As noted earlier in this report, reinsurance programs often exhaust at the 1-in-100

return period (1 percent annual loss level). As such, ceding companies often find

that cat bonds most conveniently fit as an additional layer of protection in excess of

their existing reinsurance program.

TABLE 2B: PERILS SECURITIZED:  RISK CAPITAL ($ IN MILLIONS)

Year California East/Gulf Europe Japan Japan Other*
Earthquake Coast Wind Earthquake Typhoon

Hurricane

$ %**  $ %** $ %** $ %** $ % ** $ %** 

1997 112 18% 395 62% 0 0% 90 14% 0 0% 36 6%

1998 145 17% 721 85% 0 0% 0 0% 80 9% 45 5%

1999 227 23% 507 52% 167 17% 217 22% 17 2% 292 30%

2000 485 43% 455 40% 481 42% 217 19% 17 1% 344 30%

2001 577 60% 552 57% 432 45% 150 16% 0 0% 240 25%

2002 502 41% 477 39% 334 27% 384 31% 0 0% 253 21%

TOTAL 2,048 3,107 1,414 1,058 114 1,210

*Includes catastrophe bonds exposed to Midwest earthquake, US Northeast hurricane, Monaco earthquake, Puerto Rico

hurricane, Europe hail and Hawaii hurricane.

**Since the entire principal of multi-peril bonds, where the full principal is exposed, was allocated to applicable perils, the

total % for each year is 100% or greater.

White2-5.qxd  3/12/03  9:00 AM  Page 9



TABLE 3: RATINGS OF CATASTROPHE BOND TRANCHES3

# of Tranches/Issues
B BB BBB A AA AAA

1997 1 3 2 0 0 1

1998 1 5 0 0 0 3

1999 1 9 1 0 0 1

2000 1 7 3 0 0 0

2001 0 9 0 1 0 0

2002 0 9 2 0 0 0

Total 4 42 8 1 0 5

M M S C10

For a catastrophe bond to achieve a higher rating than BB/Ba and attain the lowest

investment grade rating in the BBB/Baa range, the ceding entity needs to hold a

large retention above its reinsurance program before the catastrophe bond would be

triggered. The BB/Ba range thus represents a balance between what ceding entities

want and the ratings that will attract a large, active investor base.

During the risk assessment process, independent modeling firms (e.g., Applied

Insurance Research, Risk Management Solutions and EQECAT) analyze the bond’s

catastrophe risk exposure. Rating agencies and the modeling firms then work

together to further evaluate the risks and stress test the results from the model.

Adjustment factors are then applied to modeling results to account for event-mod-

eling uncertainty, loss-modeling uncertainty, data resolution and/or portfolio

growth, depending on the trigger of the bond.

Table 3 shows the ratings of catastrophe bonds’ tranches per year since 1997. As

previously indicated, the majority has been in the BB range, with some receiving

BBB ratings.

Note also the bonds in Table 3 that have a AAA rating, which relates to the repayment of principal.  This special category

of bonds is structured so that the principal is fully protected and only the interest payments are at risk.  In recent years,

these bonds have not been appealing to investors and issuers and, as a result, are no longer issued

3 S&P Ratings supplemented by Fitch where required.  Ratings exclude preference shares.

G )  T E R R O R I S M  C O V E R A G E

The terrorism coverage capacity crisis that was precipitated by the September 11,

2001 terrorist attacks has prompted an examination of the potential to securitize

the terrorism risk. As noted earlier in this document, catastrophe bonds are placed

with investors only to the extent that the probability of loss can be reasonably

assessed. Many firms, including our own, are currently applying substantial effort

to develop acceptable ways of modeling the terrorism risk. While there is optimism

that such useful models can be developed in the future, sufficiently credible models

do not yet exist. Until accepted models are available, the securitization of the ter-

rorism risk in catastrophe bond form is unlikely.
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II. The Structure of Catastrophe Bonds: 
Evolutionary Trends

Much has changed with respect to catastrophe bonds’ structures since the early

days of this market. Initially, the market experimented with many different

approaches as it searched to find structures to meet the competing needs of

cedents, investors, rating agencies and regulators. For example, principal-protected

tranches were common in early issues. Today, that approach is no longer used.

Although catastrophe bonds will undoubtedly continue to evolve, the market has

reached a point where there are certain well-understood and accepted structural

approaches.

A )  B O N D  T E R M

In the early years of the catastrophe bond market, bond terms varied dramatically,

from one year to as many as ten years. As the market matured, a trend developed

where one-year and long-term (five years or greater) tenors became increasingly

rare. As Table 4 indicates, the recent trend is for transactions to have a tenor of

between two and four years, with the most common being three years.

This preferred two- to four-year tenor reflects several factors. From the cedents’

perspective, they are able to lock in capacity at fixed costs over a multiyear period

while still having a short enough time horizon to foresee risk management and

portfolio changes. A multiyear term also allows substantial fixed transaction costs

to be spread over a number of years, rather than incurred each year. From the

investors’ point of view, three years is not an overly long term, yet it allows the rein-

vestment risk and effort associated with one-year bonds to be avoided. In addition,

almost all catastrophe bonds have floating-rate coupons, which mitigate investors’

interest rate risk during the risk period.

4 Does not reflect subsequent PIONEER 2002 issues in September and December
2002, which have an effective term of less than the original 4 years. 
5 Vivendi sponsored Studio Re, Ltd transaction included here.  Note bond term is
actually 3.5 years. 

TABLE 4: TENOR OF CATASTROPHE BONDS ISSUED

Number of Transactions 4

Year 1-Year 2-Year 3-Year 4-Year 5-Year 10-Year

1997 2 1 1 0 0 1

1998 7 0 0 0 1 0

1999 5 0 3 0 2 0

2000 3 1 4 0 1 0

2001 2 1 3 1 0 0

2002 0 1 4 25 0 0

Total 19 4 15 3 4 1
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B )  P A Y O U T  T R I G G E R S

1) Indemnity Triggers

In the early days of the market, most insurance and reinsurance companies that

considered using catastrophe bonds strongly preferred indemnity-based triggers,

where payouts are based on the size of the ceding companies’ actual losses. This

approach gives ceding companies the lowest possible basis risk and most closely

replicates traditional reinsurance protection, but it also contains certain complexi-

ties. For example, not only is the ceding company required to disclose details about

the protected portfolio—sometimes including information that it prefers to keep

confidential for competitive reasons—but is required to provide this data in a form

that is suitable for a catastrophe bond offering circular can be labor intensive.

From investors’ and rating agencies’ perspectives, the indemnity-trigger approach

requires that they understand a ceding company’s portfolio of risk assumed through

the writing of insurance and reinsurance. Gaining this knowledge can be very diffi-

cult, especially with regard to complex commercial insurance and reinsurance 

portfolios.

With payouts based on the companies’ own losses, bond investors also need to be

comfortable that the ceding entity will settle catastrophe claims in a way that

would not be a disadvantage to investors.

2) Index Triggers

Consequently, as Table 5 demonstrates, the clear trend with catastrophe bond trans-

actions has been toward the use of index triggers. From the investors’ perspective, a

payout linked to a well-constructed non-manipulatable index eliminate concerns

about the ceding entities’ claims-handling practices or about the investors’ general

information disadvantages relative to the ceding entity. From the ceding compa-

nies’ vantage point, use of index triggers eliminate the need for burdensome and

undesirable disclosure of proprietary underwriting information.

The trend is even starker when comparing triggers used in catastrophe bonds spon-

sored by insurers, as depicted in Table 6, versus those triggers used in reinsurer-

sponsored bonds, which are shown in Table 7. For simple insurance portfolios, such

as those including only homeowners risks, indemnity transactions are still possible.

For all other ceding entities, the clear trend is towards the use of indices.

M M S C12
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TABLE 5:  OVERVIEW OF TRIGGERS –  ALL ISSUES

Year Indemnity All Other Triggers

# of Deals % of total # of Deals % of total 
volume volume

1997 3 68% 2 32%

1998 8 100% 0 0%

1999 7 61% 3 39%

2000 4 45% 5 55%

2001 1 16% 6 84%

2002 2 29% 5 71%

TOTAL 25 21

TABLE 6: OVERVIEW OF TRIGGERS –  INSURERS

Year Indemnity All Other Triggers

# of Deals % of total # of Deals % of total 
volume volume

1997 3 83% 1 17%

1998 5 100% 0 0%

1999 5 100% 0 0%

2000 3 63% 2 37%

2001 1 100% 0 0%

2002 1 64% 1 36%

TOTAL 18 4

The primary concern with respect to the use of index-linked transactions is the

basis risk retained by the ceding company – that is, the risk that the hedge does not

exactly match the actual losses of the ceding company. But the trend towards the

greater use of indices also suggests that ceding companies are becoming increasing-

ly comfortable assessing and retaining that risk.
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Index-based transactions follow one of two broad approaches – industry-loss

indices and parametric indices.

a) Industry-Loss Indices

The first category of indices is triggered by an estimate of the insurance industry

loss in a catastrophe. Estimates are derived from either a reporting service such as

Property Claim Service (PCS) or through the use of a catastrophe model. The latter

estimate, a so-called “modeled” loss, is calculated by running an event’s physical

parameters (e.g., wind speed of a hurricane or magnitude and location of an earth-

quake) against the modeling firm’s database of industry exposures. The resultant

number is the modeling firm’s estimate of an industry loss.

b) Parametric Indices

The second broad category of indices is based on what is referred to as a “paramet-

ric trigger.” With these indices, payouts are triggered simply by the occurrence of a

catastrophic event with certain defined physical parameters.

3) Advantages and Disadvantages of Each Payout Trigger

Tables 8 and 9 summarize the advantages and disadvantages for issuers and

investors of each type of trigger.

TABLE 7: OVERVIEW OF TRIGGERS –  REINSURERS

Year Indemnity All Other Triggers

# of Deals % of total # of Deals % of total 
volume volume

1997 0 0% 1 100%

1998 3 100% 0 0%

1999 2 31% 2 69%

2000 1 31% 3 69%

2001 0 0% 6 100%

2002 1 27% 3 73%

TOTAL 7 15
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Indemnity

Industry-loss index

Parametric index

� No basis risk – reflects ceding 
company’s loss 

� Simpler process to execute
� Possible cost advantages 

due to greater investor 
interest

� Shorter ratings process
� No need for ceding entity 

to disclose confidential 
information

� Shorter payout period for 
modeled-loss transactions

� Simpler process to execute
� Possible cost advantages due 

to greater investor interest
� Shorter ratings process
� No need for ceding entity to 

disclose confidential 
information

� Rapid pay-out

� More detailed risk analysis by 
modeling firms

� Longer ratings process with 
high scrutiny

� Disclosure of portfolio details 
to competitors

� Possibly less liquidity
� Adjustment to provide for 

growth of ceding company’s 
portfolio

� Longer loss recovery period

� Basis risk
� Requirements that “modeled-

loss” approach be used if 
industry loss estimates are not 
available

� Possible adjustment needed to 
provide for industry’s portfolio 
growth

� Basis risk

Trigger Advantages Disadvantages

TABLE 8:  OVERVIEW OF TRIGGERS –  ADVANTAGES AND DISADVANTAGES 
FOR ISSUERS 

Indemnity

Industry-loss index

Parametric index

� No advantage compared to 
industry-loss or parametric 
triggers 

� No moral hazard issue
� Possibly more liquid
� May provide more rapid 

verification of trigger than 
indemnity

� No moral hazard issue
� Possibly more liquid
� Quick verification of trigger

� Long delay time to calculate 
loss claims, leading to 
inefficient secondary trading

� Moral hazard issue

� Long delay time needed to 
verify final PCS number, 
leading to inefficient secondary
trading

� Reliance on a “black box” 
approach for modeled loss

Trigger Advantages Disadvantages

TABLE 9:  OVERVIEW OF TRIGGERS –  ADVANTAGES AND DISADVANTAGES 
FOR INVESTORS 
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TABLE 10: OVERVIEW OF TRIGGERS –  ALL ISSUES

Year Indemnity Parametric PCS Modeled Loss Total

# % # % # % #    % #

1997 3  60.0 1 20.0 1   20.0 0 0.0 5

1998 8  100.0 0 0.0 0    0.0 0  0.0 8

1999 7  70.0 1 10.0 0  0.0 2  20.0 10

2000 4 44.4 2 22.2 1 11.1 2 22.2 9

2001 1  14.3 2 28.6 2 28.6 2 28.6 7

2002 2   28.6 3* 42.9 1 14.3 2* 28.6 7*

* Accounts for PIONEER as both a parametric and modeled-loss issue

As Table 10 shows, although PCS and modeled-loss triggers continue to be used,

the number of parametric transactions has clearly increased. Note that this table

counts Swiss Re’s 2002 Pioneer issue (see Attachment I) in June 2002 and subse-

quent issues in September and December 2002 as a single bond. Pioneer is com-

prised of six tranches, each effectively a separate bond, from which investors can

choose. With the exception of the tranche covering Central U.S. Earthquake (pure

parametric), each tranche is triggered by a modeled-loss estimate.

TABLE 11: OVERVIEW OF TRIGGERS –  LOCATION OF PERILS SECURITIZED6

INDEMNITY PARAMETRIC PCS MODELED LOSS

# % # % # % # %

North America 16 48 6 18 5 15 6 18

Europe 6 50 3 25 0 0 3 25

Asia 5 45 4 36 0 0 2 18

TOTAL 27 13 5 11

6 Excludes SLF Re’s four securitizations due to insufficient data; Bonds covering two or more geographies have been included in all the
applicable locations where perils are securitized.

Parametric indices are increasingly the preferred payout trigger, as they require little

disclosure of the ceding entity’s portfolio and are clear, simple and transparent to

all parties. In addition, parametric indices are the only choice of trigger in certain

territories where insurance industry-loss estimates are not available or are not reli-

able.

Table 11 lists the catastrophe bond deals that have been completed since 1997 using 

various triggers.
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Table 12 shows the triggers used for various types of perils. Catastrophe bonds cov-

ering earthquake exposure have used all types of triggers evenly, whereas 17 of the

24 bonds covering hurricane exposure have used indemnity triggers. It should be

noted, however, that this figure is skewed by Residential Re’s six indemnity-trigger

cat bonds that covered East/Gulf Coast hurricane risks.

C )  M U L T I P L E - P E R I L  V E R S U S  S I N G L E - P E R I L  B O N D S

Ceding entities generally prefer to cover as many territories as possible in a single

bond offering, as this both minimizes transaction costs and derives cost benefits in

sharing limits across multiple territories.

Investors, on the other hand, generally (though not exclusively) prefer single-peril

transactions, as this gives them greater freedom to assemble a risk portfolio accord-

ing to their investment preferences.

TABLE 12: OVERVIEW OF TRIGGERS –  PERILS SECURITIZED

By Number7 Indemnity Parametric PCS Modeled Loss

Earthquake 8 7 5 7

Hurricane/Typhoon 17 2 0 5

European Wind 5 3 0 3

7 Double counts multi peril deals.
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Catastrophe bonds are not specifically targeted by the FASB’s proposed equity

increase, although the rules applying to catastrophe bonds are likely to be governed

by the broader rules.

An equity increase with respect to catastrophe bonds is by no means certain. If

enacted, however, market participants generally believe that further growth of the

market would be inhibited.

III. Pricing: Variables Affecting Spread
The pricing of catastrophe bonds is affected by numerous variables, one or more of

which helps to establish the bond’s spread or coupon.

A )  P R I C I N G  O F  S I M I L A R  T R A N S A C T I O N S

Investors generally evaluate bonds based on precedent issues with similar expected

losses, peril exposures, geographic exposures, issue amounts and other features.

B )  M O D E L I N G  R E S U L T S  A N D  R A T I N G S  O F  F I X E D - I N C O M E

S E C U R I T I E S

The main driver of a catastrophe bond’s price is the probability of loss as modeled

by one of the independent catastrophe-modeling firms (EQECAT, Applied Insurance

Research or Risk Management Solutions). Modeling results are the key drivers of

bond ratings, and a price range can be established for a newly issued bond by look-

ing at prices charged for bonds with a similar rating.

As Figure 2 depicts, in the past the pricing of catastrophe bonds was clearly corre-

lated with that of corporate fixed-income products. Catastrophe bonds have histor-

ically paid higher yields than corporate bonds with the same ratings, due to their

newness and relative illiquidity in the capital markets.

However, growing evidence supports the decoupling of yields between similarly

rated corporate and catastrophe bonds. In the corporate bond world, credit spreads

track expected default rates. Expected default rates, in turn, are a function of actual

default rates, which fluctuate with the current economic climate.

A more educated investor base is starting to understand that unlike the case with

corporate bonds, catastrophe bonds’ principal reduction is based solely on the

occurrence of natural catastrophe events and is uncorrelated with the economic

cycle. Catastrophe bonds’ ratings are driven almost entirely by their natural catas-

trophe-linked actuarial default rates and contain essentially no credit risk/econo-

my-linked default component.

M A R C H  2 0 0 3 19
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Figure 2 shows catastrophe bonds’ coupon rates, which were calculated by adding

three-month LIBOR (at the time of issuance) to the spread or Rate-on-Line (ROL) and

comparing the total to the yield-to-maturities, over time, of the Merrill Lynch

Indices for BB- and BBB-rated corporate bonds.
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C )  S P R E A D S  O N  S E C O N D A R Y - M A R K E T  S E C U R I T I E S

The pricing of newly issued catastrophe bonds also takes into account the current

pricing of catastrophe bonds traded in the secondary market. The yield on out-

standing catastrophe bonds captures investors’ return criteria.

10 Note that cat bond prices are individual issues, which have distinct characteristics that affect the bonds' pricing.  As a result, BB and
BB+ cat bond pricing appears more volatile compared to baskets of corporate bonds reflected in the BBB and BB corporate indices.

FIGURE 2:  PRICING OF CATASTROPHE BONDS AND COMPARABLE 
CORPORATE BONDS 10
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D )  C O V E R E D  P E R I L  C U R R E N T L Y  I N  T H E  M A R K E T

Investors often try to limit their exposure to any one particular type of risk. A

newly issued bond that covers the same risk currently held by investors will have

its pricing adversely affected because investors will demand greater yield to absorb

the additional risk concentration.

Reinsurers and insurers also take a similar viewpoint when underwriting risks.

Premiums increase as risks become more concentrated.

E )  R E I N S U R A N C E  R A T E S  F O R  T H E  S A M E  L A Y E R  A N D  E X P O S U R E

Reinsurance pricing for the same risk as that covered by the catastrophe bond can

also influence the bond’s pricing. This was particularly true in the early days of the

catastrophe bond market, when new investors looked to the reinsurance market for

guidance on pricing. Because many of the initial investors were reinsurers, they

naturally applied traditional reinsurance pricing views to catastrophe bonds.

As the market develops greater comfort and experience with this asset class, the

pricing of catastrophe bonds is increasingly becoming delinked from traditional

reinsurance. This development is potentially very important to the growth of the

catastrophe bond market because bond pricing would thus be separated from the

cyclicality of the reinsurance markets. Investors, too, who do not have concentra-

tions of natural catastrophe risk in their portfolios (unlike reinsurers), might be able

to offer a lower price on catastrophe risk than would reinsurers.

F )  P R I C I N G  V A R I A T I O N S  A S S O C I A T E D  W I T H  S P E C I F I C  C O V E R E D

P E R I L S

Guy Carpenter has analyzed catastrophe bonds issued over time, focusing in partic-

ular on the spread above LIBOR to investors and annual expected losses for each

issue in conjunction with the peril(s) covered. We compared the pricing of each

security to the annual expected loss, plotted the deviation in pricing of the spread

and sorted each issue by peril. Figures 3A through 3G illustrate our analyses. Figure

3A, on the following page, shows the overall deviations in pricing of catastrophe

bonds relative to expectations.
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Year of

Issue

1999

1999

2000

2000

2000

2000

2000

2000

2000

2000

2000

2001

2001

2001

2001

2001

2001

Special

Purpose

Vehicle

Golden Eagle I

Namazu Re

Seismic Ltd.

Atlas Re I

Alpha Wind

Halyard Re

2000

Residential 

Re IV

NeHi

Mediterranean

Re

Prime Capital I

Prime Capital II

Western Capital

Golden Eagle II

SR Wind

Residential Re

2001

Trinom Ltd.

Redwood

Capital I

Sponsor

American Re

Gerling Global Re

Lehman Re

SCOR

State Farm

Sorema

USAA

Vesta Fire Insurance

AGF

Munich Re

Munich Re

Swiss Re

American Re

Swiss Re

USAA

Zurich Re

Lehman Re

Risk

Amount

($ MM)

50

126.6

5.5

100

145.5

4.5

70

30

100

37.5

52.5

17

200

41.5

8.5

41

88

159

6

3

129

6

3

97

3

120

58.2

58.2

1.8

1.8

150

60

97

4.9

160

4.95

Tranches

Class A Notes

Class B Notes

Class B Shares

Notes

Notes

Shares

Class A Notes

Class B Notes

Class C Notes

Shares

Notes

Notes

Notes

Notes

Shares

Class A Notes

Class B Notes

Notes

Shares

Units

Notes

Class B Shares

Units

Notes

Shares

Notes

Class A-1 Notes

Class A-2 Notes

Class B-1 Shares

Class B-2 Shares

Notes

Class A-1 Notes

Class A-2 Notes

Shares

Notes

Pref Shares

Rating

BBB- (F)

BB (F)

BB+ (F)

BB (SP)

BB+ (SP)

N/R

BBB+ (SP)

BBB- (SP)

B (SP)

BB (SP)

BB+ (SP)

N/R

BB+ (SP)

BB (F)

N/R

BBB+ (SP)

BB+ (SP)

BB+ (SP)

N/R

N/R

BB (SP)

N/R

N/R

BB+ (SP)

N/R

BB+ (SP)

BB+ (SP)

BB+ (SP)

BB (SP)

BB (SP)

BB+ (SP)

BB (SP)

BB+ (SP)

N/A

BB+ (SP)

BB+ (SP)

Peril

Hurricane

Earthquake 

Earthquake

Earthquake

Earthquake

Earthquake

Windstorm

Hurricane

Windstorm

Earthquake

Hurricane

Windstorm

Windstorm

Windstorm

Earthquake

Hurricane

Earthquake

Wind

Earthquake

Hurricane

Earthquake

Windstorm

Windstorm

Windstorm

Hurricane

Hurricane

Earthquake

Windstorm

Earthquake

Risk

Location

U.S.

U.S.

Japan

California

U.S.

Japan

Europe

Florida

Europe &

Japan 

Japan

U.S.

U.S.

Hawaii

France

Monaco

New York

Miami

California

Europe

California

Florida / Gulf

Coast

Mid West U.S

Puerto Rico

Florida / Gulf

Coast

France

East/Gulf

Coast

Florida/Gulf

Coast

California

Europe

California
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Year of

Issue

2001

2002

2002

2002

2002

2002

2002

2002

2002

2002

Special

Purpose

Vehicle

Atlas II

Redwood

Capital II

St. Agatha Re

K3

Residential Re

2002

Fujiyama Ltd.

Pioneer 2002

Ltd.

Pioneer 2002

Ltd. (September

takedown)

Pioneer 2002

Ltd. (December

takedown)

Studio Re Ltd

Sponsor

SCOR

Swiss Re

Lloyd’s – 

Syndicate 33

Hannover Re

USAA

Nissay Dowa

Swiss Re

Swiss Re

Swiss Re

Vivendi S.A.

(through Swiss Re)

Risk

Amount

($ MM)

50

100

194

6

33

230

125

68

2.1

85

50

30

40

25

25

5

20.5

1.75

8.5

21

15.7

25.5

30.55

3

150

25

Tranches

Class A Notes

Class B Notes

Notes

Preference

Notes

Notes

Notes

Pref Shares

Class A Notes

Class B Notes

Class C Notes

Class D Notes

Class E Notes

Class F Notes

Class B Notes

Class C Notes

Class D Notes

Class A Notes

Class B Notes

Class C Notes

Class D Notes

Class E Notes

Class F Notes

Notes

Preference

Shares

Rating

A- (SP)

BB+ (SP)

BBB- (SP)

BB+ (SP)

BB+ (SP)

BB+ (SP)

BB (SP)

BB+ (SP)

BB+ (SP)

BB+ (SP)

BBB- (SP)

BB+(SP)

BB+ (SP)

BB+ (SP)

BB+ (SP)

BBB- (SP)

BB+ (SP)

BB+ (SP)

BB+ (SP)

BBB- (SP)

BB+(SP)

BB+ (SP)

BB+ (SP)

BB (SP)

Peril

Earthquake

Earthquake

Windstorm

Earthquake

Earthquake

Earthquake

Hurricane

Wind

Hurricane

Earthquake

Hurricane

Windstorm

Earthquake

Earthquake

Earthquake

All the above

Windstorm

Earthquake

Earthquake

Hurricane

Windstorm

Earthquake

Earthquake

Earthquake

All the above

Earthquake

Earthquake

Risk

Location

U.S.

Japan

Europe

California

California &

New Madrid

U.S. & Japan

U.S.

Europe

East/Gulf

Coast &

Hawaii

Tokyo & Tokai

(Japan)

North Atlantic

Europe

California

Central U.S.

Japan

All the above

Europe

California

Central U.S.

North Atlantic

Europe

California

U.S.

Japan

All the above

Southern Cal.

Southern Cal.
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EL < 0.5%

20%

0.5<EL<0.8%

42%

0.8<EL<1.0%

9%

1.0<EL<1.3%

20%

EL>1.3%

9%

Appendix II: Summary of Current Catastrophe Bonds in
the Capital Markets*
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*Charts and figures assume full allocation from multi-peril/multi-geographic catastrophe bonds

TOTAL PRINCIPAL NOTES OF 

CATASTROPHE BONDS:  ~$3.0 BILLION

Japanese earthquake: $1.0 billion

California earthquake: $1.6 billion

East/Gulf Coast hurricane: $1.0 billion

Europe wind: $1.2 billion

Other: $663 million
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P  L  E  A  S  E    N  O  T  E  :

This information is not an offer to sell or a solicitation of any offer to buy any security, financial instrument,

reinsurance or insurance product. Securities offered through Marsh & McLennan Securities Corporation, a regis-

tered broker/dealer and member NASD, SIPC; reinsurance products are placed through Guy Carpenter &

Company, Inc.; and insurance products are placed through affiliates of Guy Carpenter & Company, Inc. 

No representations or warranties, express or implied (“warranties”), are made that the information con-

tained herein is appropriate for use in all locations, or that transactions, securities, products, instruments or serv-

ices discussed herein are available, suitable or appropriate for sale or use in all jurisdictions, or by all investors or

counterparties.  Investors should be aware that catastrophe bonds are complex speculative instruments that are

intended for sale only to investors that alone or with the advice of financial advisors are capable of understand-

ing the high risks entailed in such instruments.

This communication is provided for informational purposes only.  Unless otherwise noted herein, all statis-

tics, tables, charts, graphs and exhibits contained herein were compiled by Marsh & McLennan Securities

Corporation. While the information contained herein is based on sources that are believed to be reliable, no

warranties are made as to the accuracy, reliability or completeness of this information and no information is to

be relied upon for the purpose of making or communicating investment or other decisions.  Furthermore, no

warranties are made concerning the financial condition or solvency of any capital market participants.  Past per-

formance does not guarantee future outcome.

No warranties are made concerning the forward-looking statements made herein.  Readers are cautioned

not to place undue reliance on these forward-looking statements, which pertain only as of the dates on which

they are made and since there is no undertaking or obligation to publicly update or revise any forward-looking

statements, whether as a result of new information, future events, or otherwise.  

The recipient agrees not to divulge, disseminate, or otherwise share the material (not otherwise in the pub-

lic domain) with any third parties without the express written permission of Marsh & McLennan Securities

Corporation and Guy Carpenter & Company, Inc.
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We have grouped multiple-peril bonds into three categories: “US multiple” peril,

“International multiple” peril and “Multiple” peril, shown in red on Figures 3E, 3F,

and 3G, respectively.

US multiple-peril bonds cover more than one peril or geography in the US.

Examples of such bonds are St. Agatha Re’s $33 million (covering California and

New Madrid earthquakes) and Residential Re’s 2002 $125 million (covering East/Gulf

Coast and Hawaii hurricane) issues in April 2002 and May 2002, respectively.

International multiple-peril bonds cover more than one peril or geography outside

of the US. Examples include Mediterranean Re’s $129 million issue in November

2000 covering earthquake and windstorm in France and Monaco.

FIGURE 3E: DEVIATIONS IN PRICING OF US MULTIPLE-PERIL BONDS RELATIVE TO 
EXPECTATIONS
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