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The property/casualty insurance industry has experienced record catasirophe
claims over the last several years. In the United States alone, there were the
1988 Midwest drought, the 993 Midwest floods. the 1993 flooding along the
California coast, Hurricanes Andrew (1992) and Opal (1993}, and the
Northridge, Calif.. earthquake (1994), to name a few. Since 1989, the 10 most
costly catastrophes in the world amounted 1o more than $43 billion,

Ioday s catastrophic visks are highly unpredictable. The global cii-
mate appears o be in a state of flux. We cannot anticipate statisticallv how
many hurricanes, floods or droughts may occur within a region or their
severity. The fraditional way for an insurer to manage these risks is io pur-
chuse reinsurance. However, to be effective, retnsurance must be based on
actuarial tables that predict exposure and allow reasonable and effective cov-
erage. 4 mistake on the part of the reinsurer can lead to losses that com-

pound the weather catastrophe with financial catastrophe.



The recent spate of catastrophes
has steained che financial base of the
reinsurance industry over the last sev-
eral vears. These risks cannor always
ke diversified and cannot be quanti-
fied with standard tables. Catastrophe
Bundles@ (see “Globkal Environmental
Risks," foumal of Economic Perspec-
aves, 1993), a new financial instru-
Inene CL‘II,"IS!‘S'I:!TIE Df: d Sfaﬂdﬂ]'d tt‘ln.Eur-
ance package and a murual fund in
catastrophic  futures, may be the
answer, In response to the increase in
unpredictable catastrophes, remnsurers
have increased dramarically their de-
ducrible rates and may refuse to sell
reinsurance in specific inscances. The
induscry, like che climace, is in a state
of flux. Just when reinsurance 15 most
needed (0 mitigate exposure o cara-
strophic risk, reinsurers fear the risks
they face and shy away from business
(see BestWeek, Property/Casualry edi-
tion, July 23, 1994). The issue is how
o price the reinsurance without facing
impossikle risks. In other words, rein-
surance, the traditional way to manage
carastrophic risk, has become a source
of financial risk irself.

Reinsurance is abour diversitica-
rion. e r]erend" on the “law of large
numbers”; The ldrger the ¢ group affect-
ed, the safer
course, ne one knows who will be
damaged, but it is possible to predicr
the owerall damage  statisticallw
Historically, the basis for the theory of
insurance (s chat, on average, the
exrent «f loss can be anricipared.
Reinsurance cun theoretically price
accordingly and rake a caloulated und
reasonable staristical risk.

Today, this basis for reinsurance is
comprised of two factors. (1) Risks are
unknown, even staristically, because
the weather is in a stare of flux and
actuanal rables cannot be developed.

(2} Carasrrephes recencly have been’

mare viclent and widespread and the
property being msured is more valu-
able than in the past. The exposure is
much Jarger and the risks are more dif-
ficule o diversify.

How can insurers deal with this
problem of more volatile and violent
nsks with 1gnorance abour rtheir fre-
quency and severicy? [ helps wo separace
the problem inro rwo related porrions:
how t deal with diversifiable bur une
known risks and how to protect against
risks that cannot be diversified.

ThL‘bl'_‘ rwi 't'.li",‘mﬂnts lf'l,'] a -;T['III'l_:'I
of ecomomic consultants (including
Ceoffrev Heal, Garrerr Professor of
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the reinsurer is. OfF

Fublic Policy and Corporate Respans-
ibility, Columbia Business Schoal,
New York, and mvself} to design the
Carastrophe Bundle to manage the
financlal risk of reinsurance in a vola-
tile and unknown environment. The
concept is a modified reinsurance
package, which diversifies the risk and
protects the insurer against unknown
financial risks, and a securivy, which
captures correlared risks thar cannor
b diversified in any way. The reinsur-
er can customize it to each insurer’s
specitic exposure,

The Carastrophe Bundle has an
historical precedent in the
financial wisdom of sev-
eral hundred years ago, as
well as caking advantage
r.'l'. SOMME ﬂ{ r]'I.E newest
securities i the market.
Four hundred vears ago
the Monci di Paschi di
Siena, lraly's oldest agri-
culturai bank, ran a co-
Cperartive insurance pro-
gram that shared all the
main features of a Cara-
strophe Bundle. To pro-
rect amaimst weather-relat-
ed losses, landowners in Tuscany had a
mutual insurance program with the
added fearure thar it carried forward
funds from years of good weather o
dishurse in years of bad weather. This
was essentially a reinsurance scheme
for deviations from the sverupe loss,
The carry-over plaved the role of a
secunity that spread the gains from
years of gnﬂd weather to the years
with  bad weather. Carastrophe
Bundles funcrion similarly.

In 15ch century lraly, risks were
I.'['l(]"o".:’\'l ACTOSE  bime jll'f.ll['l. L}I.'C.:‘b(.' WllL'l
could afford it to those wha could not.
Today's analog to the carry-over as-
pect 18 the catascrophe future (CAT),
\J-’I['Li_c.h MOYes I'jsl'(!i T Fhl:'lﬁ{" \F.-'l‘l['l Wdant
them and away from those who don't.
Carastrophe futures are new securities
and derivarives introeduced in December
1993 by the Chicago Board of Trade.

Futures Decrease Exposure

Carastrophe furures allow proper-
ty/casualty firms (o manage the risk of
increasing cluims arising from losses
across all lines of business. The more
l(\SSE‘E an 'i,'l,'lSUTE‘I' h'r.‘l!i, tl-IE more fl‘lE
concract pays. INo commodiries are ex-
changed: only monev A CAT contrace
entitles the insurer to a dollar payment
that depends on the frequency with
which catascrophes ocourred 1na certain

More risk spreading
I8 needed and 18
possible with a

catastrophe hundle.

region of the United Stares within a
quarter—for example, the number of
flonds that occurred inthe Midwest in
the fitst quarcer of 1995—as measured
by the Insurance Services Office. The
index goes up when the number or
value of claims related ro floads in the
Midwest goes up, and down when the
claims go dowr. The contract pays the
insurer an agreed dollar amount chat is
higher when flood claims nse,

Hew does this help the reinsurer! A&
reinsuret faces more flood-relared risks
than ':'I\-'ETagE. ]{ EI.-IE TEINSUTED I:"._J‘:"S
CAT contracts, they will pay the rein-
surer more money that
average; The value of
the CATs goes up when
losses increase. Wich
the CAT, the reinsuter
IjECl'L"H.‘iE.": it l:'l"r"L‘TE!.“
EXDOSUTE.

In addition o remn-
SUTETH, IMVesEors Can
trade CATs to make a
profit. The price of a
CAT depends on the
market’s expecrarions
'.-'llrl['l-'llf [:IJ'ler li"‘“\'L'\' fr""l'u'
floods, If floads peeur
4af a race hlE]"IET The'l'l PJEL]]L[EL ._."I.E
CAT price goes up, Otherwise 1t goes
down. Trading CAT: is a simple finan-
cial proposition: In its simpler form,
it iz a new form of berring on the
weather. While people readilv un-
derstand why a reinsurer would wanre
tar by a1 CAT, chey wonder who would
sell a CAT Simple: Anyone wno
stands to gain from the catastrophe,
such as construction businesses in the
case of hurnicanes. They could sell
therr CATs when the weather was
gond. At the end of the day, it does
nob matter 'W'lﬂf.'l I ':I.H:L'L'tl_‘d :_"!r thU CAt-
astrophe buc, rather, who gains and
whao loses from i

As more invescors encer the CAT
marker, the marker achieves more 1i-
quidity. It is easier to buy and to sell,
ter take a position and to exit. Does
more active rrading improve the mar-
ker or does it make it more speculs-
tive! This is an age old question, All
markers face the same dilemma, and
there = nathing new or peculiar o -
CATs. I favor liquidicy.

Catastrophe Bundles
Why should reinsurers Ul‘L‘»lL]t.T
E_E,tdbr'rl:lph{" R'l]'l‘lxllL'\ M'.lrl\ A rl'l'ul.]"- 13
property lcasualty insurance compa-
nies face a one-third chance of 1€ huar-
ricanes in a given year with damages



in excess of premiums amounting to
§600 million per hurricane, amount-
INE to an exposure of 58 hillion, and a
two-thirds chance of five hurricanes
occurring, ameuncing e only $3 bil-
lion exposure. No one knows if the
crue frequency will be five or 10 hurri-
canes. The risk is truly unknown.
Science can only cell us char there will
be either 10 or five carastrophes chat
vear, the former case with probability
one-third and the later rwo-therds.
Traditicnally, the reinsurer offers the
insurance companies a package cover-
ing the expecred loss, which is $4 bil-
lion, and charges 5o as to face an
acceptable risk of defaule. Yer it
remains concerned about overexpo-
sure when there are 10 hurricanes.
This concern is real: in many cases the
remaining exposure leads o default,
Todav the reinsurer poes o the
AT marker ro cover the difference in
its own exposure. The reinsurer buys
CATs which pay it 34 billion in the
ficst case. When there are |0 hurmi-
canes rarher than five, the cosc s

shared with its cliente. This is cerrain-
ly an improvement aver the previous
situarion. The reinsurer will not
default. All seems well. Bur whar
about the insurers themselves!
C{?‘JETEd Lli:l 0w} T.I,'lE aVEIagE E}Cpﬂ'
sure af 34 billion, if there are only five
hwrricanes, the insurers have kought
too much insurance. If there are 1O
hurricanes, they have hought oo lit-
tle. Conventional reinsurance with
the addition of CATs cerramnly im-
proves matters. Now there is no de-
fault in addition to their exposure. Bue
they are left with having bought too
much or oo little coverage.
Obviously insurance companies
would prefer to get a two-part reinsur-
ance package cthat covers them far 56
Billion when there are 10 hurricanes,
and for §3 million otherwise. Then
they never will be overinsured or
underinsured in the face of unknown
risks, Catastrophe Bundles allow rein-
surers to strucrure and customize such
deals for individual insurers and price
them effectively. The marhemarics are

somewhat complex, but the concepr is
simple common sense,

While carastrophe futures pro-
vide additional cash just when it is
nesded—when the frequency af the
catastrophes increases—they can't do
the whale job. More risk spreading is
needed and is possible with .
Catastrophe Bundle. A two-part con-
rract, it provides a mutual reinsurence
scheme and a securiry chat represenes
participation in a mutual fund. The
mutual reinsurance is designed o
cover deviations from rthe average
exposure. The mucual fund package
provides shares in a CAT paol provid-
ed by the reinsurer. The Carastrophe
Bundle allows the reinsurer ta provide
full and customized coverage ro the
property/casualey insurer wichour fac-
ing undue risk itself,

As the global climar evolves, -
nancial innovacion must match the
challenges and caprure porential gains.
Saciery's welfare depends on the m-
dusery's abilicy o manage risks. So da
the industry's profits, L
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