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INTRODUCTION

Institutional investors are constantly searching for additional asset classes that may help diversify a portfolio and 
enhance returns. Catastrophe (“cat”) bonds may be such an asset class that could help diversify a portfolio’s 
interest rate, credit/equity and currency risk by providing non-correlating natural event risk. Cat bonds are 
typically issued by insurance companies that pool property and casualty policies. They pay coupons to the 
bondholder using the policy premiums received. When a natural event occurs — such as a hurricane or an 
earthquake — part of the principal of a cat bond may be used to pay the insurance claims on the pool of policies. 
In other words, the investor is paid to assume a part of the risk associated with natural events. Historically, cat 
bonds average 5% to 10% return annually. 

This paper discusses the benefits of cat bonds and the mechanics of how they work, along with their market 
size. The characteristics of cat bonds and the types of cat bond strategies will also be examined. The paper will 
provide details about cat bonds’ merits and risks to help investors make informed decisions about whether to 
consider this asset class. It will conclude with a discussion of recent and long-term performance.

BENEFITS

Cat bonds can help enhance returns, reduce volatility, and improve the efficiency of a portfolio. Exhibit 1 below 
shows the growth of a portfolio from February 20021 to May 2019 holding only the Barclays Aggregate index 
versus holding 80% the Agg and 20% the Swiss Re Cat Bond index versus holding only the Swiss Re Cat Bond 
index. Adding an allocation of cat bonds can help enhance the total return of the fixed income portfolio. The 
chart shows that a portfolio holding 80% the Agg and 20% the Swiss Re Cat Bond index outperformed a core 
bond-only portfolio over time.
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Exhibit 1:  A Bond Portfolio with Cat Bonds Outperforms a Core Bond Portfolio without Cat Bonds

Source: eVestment, Swiss Re, February 2002 to May 2019

Exhibit 2 on the following page hones in on the actual average annualized return as well as standard deviation 
as a measure of volatility to compare the efficiency through the Sharpe ratios of both portfolios. It shows that 
average annualized returns were 4.9% for the portfolio with cat bonds, higher than the 4.4% for the portfolio 
without. Standard deviation was 2.9% for the portfolio with cat bonds, lower than the 3.4% for the portfolio 
without. Finally, the Sharpe ratio was 1.3 for the portfolio with cat bonds, better than the 0.9 for the portfolio 
without. Thus, adding cat bonds to a portfolio enhances returns, reduces volatility and improves efficiency.
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Exhibit 3 shows the reason for the reduced volatility. Cat bonds are non-correlated with the equity and fixed 
income markets, with near-zero correlations against the major indices. Because cat bond performance is related 
to natural events, it is not tied to the economy, interest rates, or technological advancement. They are also not 
dependent on corporate earnings to which the equity and fixed income markets are tied.

February 2002-May 2019
80% Barclays Agg./20% 

Swiss Re Cat Bond
Barclays Agg.

Average Annualized Return 4.9% 4.4%

Standard Deviation 2.9% 3.4%

Sharpe Ratio 1.3 0.9

Exhibit 2:  Returns, Standard Deviation, Sharpe Ratio

Source: eVestment, Swiss Re, February 2002 to May 2019

5-Year Correlation Martrix (May 2019) Swiss Re Cat Bond Index

Bloomberg Barclays US Aggregate 0.03

Credit Suisse Leveraged Loan 0.12

Bloomberg Barclays US Corporate High Yield 0.06

Bloomberg Barclays US Municipals 0.03

JPM EMBI Global Diversified 0.08

S&P 500 0.08

Russell 1000 Growth 0.13

Russell 1000 Value 0.03

Russell 2000 Growth -0.01

Russell 2000 Value -0.05

MSCI EAFE 0.00

Exhibit 3:  Cat Bonds Are Non-Correlated with Other Asset Classes

Source: eVestment, Swiss Re, February 2002 to May 2019

MECHANICS

Cat bonds are issued by insurers or reinsurers.2 However, cat bonds are sometimes issued by businesses that 
offer non-insurance products/services or governments. These businesses or governments may decide to issue 
cat bonds because they are in a region that may be affected by natural events. By issuing cat bonds, these 
entities are transferring some of the risk from a natural event to another entity, the investor.

Cat bonds are structured such that the insured entity retains the “first loss.” The first loss is the amount that the 
insured is responsible for in the event of a claim, before the principal of the cat bond is used. The “first loss” is 
akin to a deductible in an insurance contract. Once the “first loss” is exhausted, the cat bond principal would be 
used toward the claim. This structure is shown in Exhibit 4 on the next page.
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First loss paid by insured Example:  
$210M claim Up to $200M paid by insured

Remainder paid by cat bond 
principal

$10M paid by cat bond 
principal

Exhibit 4:  Cat Bond Structure

The mechanics of a cat bond (Exhibit 5) start with the cat bond investor investing with a cat bond manager. The 
cat bond investor receives an investment return from the cat bond manager. The manager pools the principals 
and invests that amount in a collateral account of cash and money market funds. The manager receives interest 
from the collateral account and premiums from the insured and pays interest through the cat bond to the 
investor. The insured pays the premiums to the manager and receives funds from the manager in the event of 
a claim beyond the first loss mentioned above. The returns that the cat bond investor receives are ultimately 
based on both the premiums paid by the insured and the interest from the collateral account, less any claims 
beyond first loss.

Exhibit 5:  Following the Money for Cat Bonds

Cat bond investor Cat bond manager
Collateral account  
(cash and money 
market)

Insured  
(insurer, reinsurer, 
company or gov’t)

Provides	
principal

Receives 
interest

Invests

Receives 
return

Receives funds in event of 
claim beyond first lossPays premiums

MARKET SIZE

As of May 2019, there was approximately $500 billion of property catastrophe reinsurance outstanding. Within 
that, roughly $40 billion are comprised of cat bonds (see Exhibit 6 on the next page), which are syndicated 144a 
securities that are liquid and publicly traded.

Outside of the $40 billion of pure publicly traded cat bonds, but within the $500 billion of property catastrophe 
reinsurance outstanding, exist private, illiquid insurance-linked securities such as collateralized reinsurance 
“private cat bonds” and sidecars. This paper will not be concerned with such securities but will focus solely on 
pure publicly traded cat bonds.



6

$0

$5

$10

$15

$20

$25

$30

$35

$40

$45
Is

su
an

ce
 a

nd
 O

us
ta

nd
in

g
 (

$
B

)

Issuance Outstanding

Exhibit 6:  Cat Bond Issuance and Outstanding

Source: Swiss Re, as of May 31, 2019

CHARACTERISTICS

Cat bonds typically yield 3% to 8% and these yields are derived as a multiple of the expected loss. Cat bonds 
are typically one- to five-year contracts. The average duration of cat bonds is about two years, much lower than 
core investment grade U.S. bonds’ (as measured using the Bloomberg Barclays U.S. Aggregate Index) duration of 
about six years, but slightly higher than that of U.S. leveraged loans at 0.25 years. However, cat bond's duration 
is purely the halfway point between its interest and principal cash flows to the investors. It is not the sensitivity to 
interest rates as cat bonds are uncorrelated with interest rate changes.

Cat bonds are traded over-the-counter (OTC) as syndicated 144a securities3 with multiple broker quotes. Issue 
sizes range from $75 million to $1 billion, with an average of $300 million. They are similar to U.S. high yield 
bonds in liquidity, with a depth of buyers and suppliers supporting the equilibrium price of each issue. The only 
difference is that the cat bond market is roughly 3% the size of the U.S. high yield bond market — at $40 billion 
versus $1.4 trillion.

The bellwether cat bond index is the Swiss Re Cat Bond index, which is representative of the whole market of 
different types of catastrophes from U.S. wind to European earthquakes to Japanese tsunamis. 

The cat bond market is overrepresented by U.S. hurricanes. There is less exposure to Japanese, European 
and Canadian earthquakes. Spreads also differ based on geography and historical magnitude of claims. For 
example, a hurricane bond from Florida may typically have a 500bp spread, whereas a Japanese earthquake 
bond may typically have a 200bp spread. Exhibit 7 on the next page shows the covered perils and regions with 
their magnitudes.
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More subtle nuances include how long it takes claims to play out, who determines the range of the depth of 
each natural event, and how climate change may or may not affect the frequency of storms.4 Historically, a U.S. 
hurricane event typically takes 12–24 months for claims to play out, while a U.S. earthquake event takes 24–36 
months for claims to play out. Independent government entities determine the range of the depth of each 
natural event on which claims rely. Typically, a cat bond manager is comfortable buying the cat bond only when 
the reporting agent is independent. Finally, recent studies on climate change show that storms are not becoming 
more frequent despite global warming.

Exhibit 7:  Covered Perils and Regions

Source: OFI, Axa; size of circle indicates magnitude

U.S. Midwest 
Earthquake

U.S. West Coast 
Earthquake

Mexican 
Earthquake

Central American 
Earthquake

Caribbean 
Hurricane

U.S. Hurricane

Canadian 
Earthquake U.K. Flood

European 
Windstorm

European 
Earthquake

Japanese 
Typhoon

Japanese 
Earthquake

Australian 
Earthquake

Australian 
Windstorm

STRATEGIES

Most cat bond managers are specialty managers with teams and products dedicated to investing in cat bonds 
and many years of track record. They may be within a large, traditional, long-only asset manager; an arm of a 
large insurer/reinsurer; or a stand-alone fund. Cat bond investment professionals often have experience in risk 
management as property/casualty insurers and reinsurers.

A cat bond manager’s client base is comprised largely of institutions, ranging from endowments and foundations 
to public, Taft-Hartley and corporate pensions, with a portion being family offices.

Cat bond strategies’ assets under management are in the several hundred million to multibillion-dollar range. 
Strategies may have an alpha target above the Swiss Re Cat Bond index or set a net IRR range irrespective of 
the Swiss Re Cat Bond index. In the latter category, managers provide a range of cat bond strategies across a 
spectrum of target IRRs based on whether they invest solely in publicly-traded cat bonds or include private cat 
bonds as well as whether there is fund-level leverage. Lower-risk cat bond strategies have a 4–6% target net IRR. 
Medium-risk cat bond strategies have a 6 –8% target net IRR. Finally, higher-risk cat bond strategies have an 8–10% 
target net IRR. Fund-level leverage ranges from 0.0x to 1.0x.

Vehicles are structured as separate accounts or private commingled funds such as limited partnerships. Fees 
are structured as a 1.0–1.5% management fee and may or may not include a carry, which could be 10–15% over a 
hurdle. The life of a cat bond commingled fund is typically evergreen and may include one- or three-year lockups. 

Earthquake

Flood/Windstorm

Hurricane/Typhoon
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Liquidity is often quarterly or semiannual with a 90- or 180-day notice. Commingled fund minimums are usually 
$250,000 for accredited and qualified investors, while separate account minimums are usually $50 million.

As mentioned earlier, the Swiss Re index is representative of the whole market of different types of catastrophes 
from U.S. wind to European earthquakes to Japanese typhoons. A cat bond manager’s portfolio would overweight 
or underweight certain categories relative to the Swiss Re index. Managers will aim to diversify the portfolio across 
geographic regions and types of natural events. A strategy might underweight U.S. hurricane risk due to the 
overrepresentation in the index and overweight Japan earthquake/typhoon risk to diversify risk overall. In doing 
this, they might aim to out-yield the index by 100bp.

Cat bonds are sourced through the specialty investment bank channel that would call on cat bond managers. 
However, cat bond managers maintain relationships directly with insurers/reinsurers to provide indications of 
interest and structure transactions on a preliminary basis.

The process for constructing a portfolio starts with the team’s research analysts finding inefficiencies in the cat 
bond market due to its structural complexity. They develop models to assess event risk as well as perform security 
structure analysis. Once the opportunity within a region and security structure is vetted by the team, the cat bond 
would then be added to the portfolio by the portfolio manager. 

PERFORMANCE

Cat bonds are the purest embodiment of natural event risk and therefore are not correlated with broad financial 
market events. Exhibit 8 shows the trailing and calendar returns for cat bonds as represented by the Swiss Re Cat 
Bond index, broad fixed income as represented by the Bloomberg Barclays U.S. Aggregate, and broad equities 
as represented by the S&P 500. Over the long term, cat bonds are expected to provide a total return between 
stocks and core bonds, as shown in the trailing returns table. The calendar returns table shows the resilience of cat 
bonds, even through natural events, as well as its noncorrelation with both stocks and bonds. Despite the major 
natural events of Hurricane Katrina in 2005, Japan’s Tohuku earthquake in 2011 and Hurricanes Irma and Harvey 
in 2017, the cat bond index still provided positive annual returns in those years. This is in contrast with the Agg, 
which produced a -2.0% return in the 2013 taper tantrum, and the S&P 500, which produced a -37.0% return in the 
2008 housing crisis. 

(% as of 5/31/19) 1Yr 3Yr 5Yr 7Yr 10Yr

Swiss Re Cat Bond Index -1.0 2.3 3.6 5.7 6.8
Agg 6.4 2.5 2.7 2.4 3.8
S&P 500 3.8 11.7 9.7 13.5 13.9

Exhibit 8:  Trailing and Calendar Returns

Source: Bloomberg

(%) 2018 2017 2016 2015 2014 2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 2003

Swiss Re Cat 
Bond Index 2.5 0.5 6.9 4.4 6.3 11.4 10.5 3.3 11.3 13.9 2.3 15.7 12.3 1.5 6.4 7.1

Agg 0.0 3.5 2.6 0.5 6.0 -2.0 4.2 7.8 6.5 5.9 5.2 7.0 4.3 2.4 4.3 4.1

S&P 500 -4.4 21.8 12.0 1.4 13.7 32.4 16.0 2.1 15.1 26.5 -37.0 5.5 15.8 4.9 10.9 28.7
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

2019 1.6% -0.1% 0.1% -0.8% -1.2% --- --- --- --- --- --- --- -0.4%
2018 1.4% 0.2% 0.2% 0.7% 0.7% 0.1% 0.7% 0.2% 0.1% -0.1% -1.0% -0.6% 2.5%
2017 0.4% 0.3% 0.2% 0.2% 0.3% 0.4% 0.7% 0.7% -6.5% 1.8% 1.1% 1.0% 0.5%
2016 0.2% 0.5% 0.6% 0.6% 0.6% 0.5% 0.6% 1.3% 1.1% 0.5% 0.4% -0.1% 6.9%
2015 0.5% 0.1% -0.0% 0.2% 0.1% -0.2% 0.7% 1.3% 1.5% -0.2% 0.3% 0.2% 4.5%
2014 0.7% 0.6% 0.6% 0.4% -0.3% 0.4% 0.5% 1.2% 1.2% 0.7% 0.0% 0.1% 6.3%
2013 1.0% 1.3% 1.0% 1.2% 0.4% 0.2% 0.6% 1.8% 1.6% 0.9% 0.5% 0.4% 11.4%
2012 0.2% -0.0% 0.3% 0.5% 1.0% 1.8% 0.9% 2.0% 2.0% -1.6% 1.6% 1.5% 10.5%
2011 1.0% 0.4% -3.9% 0.1% 0.4% 1.2% 1.1% 0.2% 2.1% 0.7% -0.0% 0.2% 3.3%
2010 1.5% 1.1% 0.6% 0.5% 0.2% -0.8% 0.8% 2.4% 2.5% 1.1% 0.5% 0.5% 11.3%
2009 0.5% 0.6% 0.1% 0.7% 0.3% 1.2% 1.4% 2.5% 3.1% 2.0% 0.5% 0.5% 13.9%
2008 0.8% 0.5% 0.1% 0.8% 0.6% 0.5% 0.6% 1.4% -1.5% -1.8% 0.1% 0.2% 2.3%
2007 2.1% 1.8% 0.8% 0.8% 0.6% 0.9% 1.0% 1.0% 2.4% 1.4% 0.9% 0.8% 15.7%
2006 1.2% 0.5% 0.6% 0.8% 0.5% 0.2% 0.9% 1.6% 1.9% 1.4% 1.1% 1.2% 12.3%
2005 0.6% 0.4% 0.6% 0.5% 0.6% 0.6% 0.4% 0.4% -2.3% -1.4% 0.6% 0.6% 1.5%
2004 1.1% 0.5% 0.3% 0.0% 0.6% 0.4% 1.1% -0.2% 0.7% 0.1% 0.8% 0.9% 6.4%
2003 0.5% 0.5% 0.4% 0.3% 0.4% 0.4% 0.7% 0.9% 0.8% 1.3% 0.4% 0.2% 7.1%
2002 --- 1.1% 0.5% 0.7% 0.5% 0.7% 0.5% 0.7% 0.8% 0.7% 0.7% 0.6% 7.7%

Exhibit 9:  Swiss Re Cat Bond Index Monthly Returns

Source: Bloomberg

Hurricanes Irma and Harvey of 2017 represent cat bonds’ worst crisis, akin to the 2008 housing crisis for the 
financial markets. But as devastating as hurricanes Irma and Harvey were — at nearly $200 billion in combined 
damage — for cat bonds the detraction was isolated only to September with a monthly return of -6.5%. The rest 
of the year more than offset to produce a positive return overall for the 2017 full calendar year. This is in contrast 
to the housing crisis for the S&P 500, which lost 37.0% in 2008.

Hurricane Sandy struck in October 2012 and Japan’s Tohuku earthquake struck in March 2011, causing $35 billion 
and $30 billion of insured losses, respectively. However, the decline in the cat bond index was only -1.6% and 
-3.9%, respectively, for those months. The returns from the rest of the year, again, more than offset to produce an 
overall positive full calendar year return.

While cat bonds are uncorrelated to the broad financial markets due to their structure, cat bonds did show 
underperformance in September and October 2008, with returns of -1.5% and -1.8%, respectively. In these 
months, cat bond spreads widened because two Lehman Brothers-issued cat bonds underperformed as their 
collateral included low-quality securitized bonds. Since then, cat bond collateral is now invested in cash and 
money market funds.5 As a reminder, Bear Stearns fell in March 2008 and Lehman Brothers fell in September 
2008. The detraction for cat bonds in September and October was directly related to Lehman, but cat bonds 
were undeterred as Bear fell.

The cat bond index is very resilient. Despite occasional monthly drawdowns due to major natural events, it 
continued to provide positive returns year after year.
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CONCLUSION

Cat bonds represent a viable asset class to diversify a portfolio and take advantage of consistent yield by bearing 
natural event risk. In today’s environment of lofty valuations, adding an allocation of cat bonds to a portfolio 
could enhance returns, lower volatility and improve portfolio efficiency. We would recommend that investors 
consider exploring the merits of cat bonds further given the asset class’s favorable risk/return profile and potential 
diversification benefits.

NOTES

1  Inception of the Swiss Re Cat Bond index, the bellwether index for the cat bond asset class.
2  A reinsurer is an insurance company that insures primary insurers. The insurance company from which a business or an 

individual purchases a policy is a primary insurer.  It may transfer part of its risk to a reinsurer. If so, the primary insurer 
pays premiums to the reinsurer, just as the business or individual policyholder pays premiums to the primary insurer.

3  A 144a security is a publicly-traded security that is not registered with the SEC. Much of the U.S. high yield bond market 
and U.S. dollar-denominated emerging markets bond market are 144a securities.

4  The details of these topics will be considered outside the scope of this paper.
5  While there is no regulation stipulating that cat bond collateral must be invested in only high-quality cash and money 

market funds, the industry as a whole has been made aware of the downside of overextending risk in the case of the 
Lehman cat bonds and has made a concerted effort to keep collateral asset risk low.
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