THE EMERGING ASSET CLASS:
INSURANCE RISK

by Kenneth A. Froor, Brign 5, Murpby, Aavon B. Stern and Stepben E. Usber

Tes years ago, the insurance industry never
talked in rerms of a $10 billion loss; today, the industry is concerned abour a potencial
earthquake or hurricane loss of $50 to $100 billion. Camstrophic risks can be much larger
as a resulr of greater concentradons of people and developed property, as well as higher
exposed values than previously believed.

Reinsurance has always provided a level of surplus protection ro insurance

companies; however, as the stkes get higher, traditional reinsurance capacity is unable
to handle these new encrmous potential losses.

By establishing insurance risk as an asset class, pardeipants (insurance and
reinsurance companies, reinsurance intermediaries, capital market institutions and
investors) will provide the insurance industry with vast pools of capiral m mitgar
catastrophic risk through the use of new non-tradidonal reinsurance produces, These
products look like financial instruments to investors and reinsurance contracts to insur-
ance companies. Investors can now invest directly and solely in insurance risk through
these insruments without becoming a reinsurance company.

The High Cost of Catstrophe Insurance

Financial innovation is changing the property-casualty insurance industry.
The driving forces are the size of the industry and the economic inefficiencies surfacing
in some areas of the insurance/reinsurance infraseructure. ULS. property and casualty
(P& C) premiums totaled 5264 billion in 1994, OFf this, the most rapidly growing area is
that of catasrophe (commanly referred to as cat) exposure coverage, an area which cur-
rently accounts for anywhere between 510 and 520 hillion of premiums annually, These
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flows are by no means small in comparison with other major financial cash flows.

For example, dividends paid in 1994 by all firms listed on the NYSE were $130 billion.
The sheer size of insurance markers means there are substantial rewards for value-
added inngvadon.

High cost is one factor that attracts innovation. P&C costs are high for
several reasons. First, there are limived pools of capival dedicated to P&C exposures,
with the limitations being particularly severe in certain segments, A paucicy of risk-takers
implies poor diversification, resulting in high costs of insurance capital.

Second, innovators atempting to capture profit associated with new forms
of risk distribution will have 4 window of opportunity to carn large rerurns and, at the
same time, substantially reduce system-wide costs.

Third, the information and analysis used to identify and price risk—particu-
larly cat—has lacked sophistication. Inadequate information generates unwi llingness to
supply insurance. It also dampens consumer demand for insurance products, as lack of
hard exposure analysis makes it difficult to tell consumers a strai ghe story justifying price
and credit quality,

Fourth, widely accepred standardized packages of aggregated risks are just
beginning w hecome accepted and used. The presence of this type of aggregated risk
packaging is essential for promoting liquidity and low-cost wransferability of cat risks,

Today, these high cost barriers are eroding rapidly. Wirh existing technolo-
gy, it s possible to spread undiversifiable insurance risks better, make distribution activi-
tes more efficient, provide better identification and analysis of risks for product pricing
and create standardized packages of risks which can be priced in 2 broader, more liguid

marketplace,

When measured by these technological capabilities, today’s institutional
mechanisms for financing insurance have fostered an environment for rapid evoludon,
Innovative approaches are springing up.

The Long and Short of Cat Exposures

Although the route that innovation will take is complex and unsure, its des-
tination is clear: some insurance risks will be traded among investors and issuers like the
securities of any other asset class. Here we focus in on the most immediately securitiz-
able of these insurance risks: cat exposures.

Cat exposures constitute the largest unacknowledged asset class today.
However, this lack of recognition is about to change. While in the past peaple viewed
cat risks ptimarily from the perspective of an insurance customer, it will soon be com-
monplace that the investor perspective will be of equal importance. The job of the
fnancial system is to redistribute car risks from insurance customers to investors,!

There is only one way to accomplish this redistribution: make insorance
investors out of insurance customers, That is, people who buy insurance for themselves
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as customers must sell insurance to others as investors, It 35 as though each person is
born excessively “long” his own risks and excessively “short” the risks of others. To undo
this, financial intermediation is required. New forms of intermediadon must provide the
bundling, repackaging and unbundling needed to ransform reliable customer liabilities
into liquid investor assets. In practiee, this means that customers will obtain high-credic
aquality; low-cost insurance for their homes by having their pension portfolios underwrire
a porgon of those risks.

The notion that insurance exposures constitute an asset class might at first
seem lofty and impossibly distant, Most marker participants today would not consider cat
exposures as a potential asset class, However, it is hard to overemphasize how such widely-
held notions are changeable, A useful example comes from that of foreign currencies.

Foreign exchange certainly meets the major requirements for an asser class.
I is a large risk class (from a dollar-based investor’s perspective, over half of the world
portfolio is exposed to curreney risk); a durable source of risk; and a distinctive exposure.
It is also highly liquid, with daily world rading volume of over $900 billion. Foreign
exchange has today become widely accepted as an asset class. However, it had not always
been thus,

Can Insurance Be An Asser Class?

In the early 19905, a commuon theme at asset management conferences was:
“Is currency an asset class?” And only four years ago, most practitioners were in agreement
that foreign exchange was not an asset class on a par with stocks, bonds, real estare, ete.

As for insurance risks, wharever the past preconceptions of investors might
be, insurance exposures are clearly large enough, durable enough and distncrive enough
to be considered a separate asset class,

Some ohservers argue that there is no point disrributing insurance risks
across more investors. They maintain tha certain of these risks—say a 5100 billion hur-
ticane—are too large and sudden to be managed effectively by the capital markets, This
line of argument, however, is flawed. There is plenty of liquidity to Anance these risks in
an inexpensive and orderly way, if and when the risks are widely distributed.

While a cat loss of $100 billion would suvely be large by historical standards,
it is small compared to what happens in the capital markets every day. To see this, note
that a recent study puts U.S, wealth in stocks and bands at approximately $13 trillion.?
If one includes real estmte (an illiquid but nevertheless risky asset class), U.S. financial
wealth is probably at least $19 willion. The daily standard deviation of this portfolio—
which is one way to measure an average days lucniation—is on the order of 70 basis
points, or about $133 hillion.*

In other words, a large and infrequently experienced cat exposure is smaller
than the average daily change in total financial wealth.




The Impact of Cat Risk on Financial Portfolios

As with any asset class, diversified investor holdings can only be achieved
through the creation of low cost, standardized pordolio investments that can be purchased
by pension funds, murual funds, endowments and high net-worth individuals, And, as with
any asset class, the rarionale for holding these instruments must lie in their portfolio prop-
erties. Too much exposure to cat risk in a specific portfolio is clearly bad, as is too little.

As we will see, moderate amounts of exposure to cat risk have little effect on
portfolio returns while decreasing pornfolio risk,

T see the impact of cat risks on portfolios, we need to examine their return
characteristics. In the past, this would not have been pessible, because hard information
on returns from underwriting such risks was not available,

However, in this article, we use new pricing and claims data from actual
reinsurance contracts—more than 2,000 of them—brokered by Guy Carpenter from
1970 to 1994. For much of this sample period, the dar cover a substantial portion of the
cat risks reinsured by large U.S. insurance carriers. There is coverage of regional insurers
in the sample as well. Most of the contracts carry cat risks that last one year,

Our returns are those an investor would have earned by providing capital
directly o fund reinsurance contracts. All of our conmracts are “excess-of-loss,” which
means that there is a pre-specified maximum amount, or limit, at risk. Fach contract
“layer” represents a limit in excess of 1 deductible. However, many of the contracts also
include reinstatement commitments which require that a fresh contract of the same
limit be struck should an event oecur prior to the end of the contract year, Because of
this reinstarement feature, it is thearetically possible that, if two large events occur dur-
ing the contract period, an investor could lose twice the limit.

Caleulating Returns

T caleulate return, we act as though the investor puts up an amount at the
beginning of the contract year equal to two times limit, thus accounti ng for a porential
limie reinstatement. Insurers contribute the reinsurance premium and reinstatement pre-
mium (if any) to the same dollar pool. We assume that all these funds are invested in
U5, Treasury bills, until and unless there is a drawdown due to the aceurrence of an
event, At the end of the year, the investor takes home all funds remaining in the account
minus | percent of the limit, which we assume goes toward transaction fees.* Unless oth-
erwise mentioned, we calculare the resulting investor's rerurn as the excess above what an
equal-sized investment in one-year Treasury bills would have returned.

The above return caleulation is conservarive, in that it assumes investors
have “fully collateralized” their risk exposure. That is, there is no way that they can lose
mere than they have put up, and indeed, are guaranteed to ger at least something back ar
year’s end. In practice, investors tend to “lever” such investments, often pueting up only a
fraction of the maximum potential loss. However, with leverage, there is at least a chance




that they will have to pay out more later, much like Lloyds Names have recenty done.
In any event, leverage has the effect of increasing, by equal factors, the magnitude of
excess remurms and risk.

Retum on Investment

Summary data from the fully-collateralized returns in excess of the risk-free
rate demonstrate thar by investing in a portfolio of cat reinsurance contracts (weighted
by limit), an investor would have earned 200 basis points above the Treasury bill rate. If
insurance companies were to prepay the full premiums, investors would need to put up
less of their own money initially. The investment, therefore, could be fully collateralized
using less investor-provided funds. As a result, the returm on the same portfolio of rein-
surance contracts rises to 224 basis points’ above the Treasury bill rate.

In the best and worst years from 1970 to 1994, the excess return would have
heen 7.5 percent and -22.1 percent, respectively. Higher average retuns were earned by
the lower layers, which are the excess-of-loss contracts that are most frequently impacted
by loss. Also, the returns on national exposures were generally higher than returns on
regional exposures. However, they were more volatile too, which is expected given that
national companies are, on average, more exposed to high risk areas (such as Florids,
California, erc.).
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Figure 2. Excess returns of three asset classes,
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The second major characteristic of cat exposures is that they are uncorrelated
with the returns on other major asset classes, such as stocks and bonds, This point is made
in Figure 3. The table shows the correlations berween returns on cat exposures and other
major asset classes: foreign stocks and bonds, in additon to the domestic stocks and bonds
shown above. The results suggest that cat risks are hasically uncorrelated with these other
asset classes, The esimared correlation coefficients berween cat exposures and other asset
classes range from a low of -0.13 to a high of 0.21. None are sttistically distinguishahle
from zero.
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The fact that cat risks are uncorrelated with returns on other asset classes
suggests that the “fair” return on cat risks are low. In particular, expected returns on cat
risk are likely to be lower than fair returns on stocks, which are commonly thought w
be about 6 pereent in excess of Treasury bills. The lack of correlation with all other asset
classes and the small relanve size of cat exposures compared to ULS. liguid financial
wealth, point toward a fair return for cat risks that is approximately equal 1o the Treasury
bill rate.

Portfolio Enhancements

Our findings that cat risk has provided average returns above Treasury bills,
with no correlation with other major asset classes, have an important implication for
portfolios: adding eat risk products improves overall portfolio performance.

Figure 4 shows what happens when eat risk investnents are mixed in with
a diversified portfolio of domestic and intermational stocks and bonds,” Note that, with
additional increments of eat risks, overall pordfolic return falls somewhat while portfolio
volatility falls substantially. This can be seen by comparing their ratio, commonly termed

Figure 4. Portfolio enhancement effects of cat bonds.!
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the “reward-to-risk™ ratio (computed by ealeulating the realized rerurn minus the risk-
free return divided by the standard deviation of the portfolio). This ratio rises srongly as
cat risks are included in the portfolio. Indeed, it keeps rising after the cat risk level in the
mix rises all the way to 25 percent, Note that if Treasury bills are sold when cat notes are
purchased, the net effect on overall portfolio reurns is more positive, and the increase in
the reward-to-risk ratio is rerined.
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All this occurs because cat risks help to significandy diversify the portfolio.
Gireater portfolio diversification and lower valatility allow the investor to take on additon-
al high-return, high-risk investments withour a substantial net increase in portfolio risk.

Conclusion

The characteristics of car exposures make the linkage with capital markers
wvery desirable. The benefits to investors are;

* An improvement in the overall behavior of their portfolios.

* An opportunity to add different invesements without inereasing
portfolio rsk

* Alarger reservoir from which to suppore more efficient and more reliable
customer insurance products.

The historical evidence suggests the additon of car exposures to investment
partfolios is equivalent to a free lunch for investors and insurance consumers alike. ®

Endnotes

1. For the distincron berwesn customers and investors as claimants of financial firms, see Robers C,
Meran, Contenone Thme Finrece, Basil Blackwell (Cambeidge), 1990,

2. This smudy, by the ULS. General Aceosminng Office, puts the value of world liguid bonds and stocks au
518.6 and $13.7 mrillion, respectively. The US. share of the $32.3 willion mtal is about $15 willian,
“This number leaves aue nor only real eswre and cash, bur also lliquid financinl holdings such as lewer
stock, private-company holdings, e,

L. The volariliey of stock returns over the hist two decades has been approsimarely 17 percent per
anrum, or 108 basis points per day. Average daily bond-return volanlides are abour 70 hasis points,
Dhaily real estate volatlities cannot be measured directly, However, real estate rerumns (inclusive of
martgage boarrawingh display volatilicy just below thar of stocks, For the purpose of this ardcle, we have
used the more conservative 70-basis point figure in determining average daily flucmiation,

4. We make no attempt here 1o reconstruce acrual costs. Given the arguments above, the costs of dis-
tributing insurance exposures can be expected to be quite different going forward than in the past. One

percent of limit seemed 1o us a sensibile level of expenses, but readers can make their own judgments—
and adjustments—aceardingly.

5. We assume (conservatively) that the premium is wor fully pre-paid. so that investors put up twao dmes
the limit of their own funds,
6. Diomestic stock returns are messured here as the renom an che S&P 500, while bond returns are

mieasured as that of the Iboson long-term government bond index. Remms on these asser classes have
nok been reduced for expenses,

7. Ohur annual eat return series pools together different contract incepton dates, whereas stock and
bond retumns represent January | through December 31 resubis, Thus, Figures |, 2 and 3 da not con-
rin exact figures and are intended only to be indicative of cat return behavior and correlation.

B. OF course, the averuge returns reported here are very sensitive to the frequency with which large
storms, such as Hurricane Andrew, or earthquakes happen to occor in the sample,
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9. In this exercise, we use a bass porfolio of 70 percent domestic {of which 70 peecent is stocks and 30
percent bs bandsh and 30 percent foreign (of which 70 percent is stocks and 30 percent is bands). To the
extent that the base pordolio is less heavily invested in US. stocks, cat risk provides an even more
attractive addidon to the portfolio than reported in Figure 4. Average holdings of ULS. stocks versus
bonds are considerably less than the 70 percens/30 percent assumed abaove.

The authors are gratefid to Dy Gozwin and Bavney Schauble of Gy Cavpenrer & Compeny
anted Pasd Hinton aned Pl ' Connedl of NERA for theti anitance with data,



