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Dt ~ The Securities Component
 The seciirities industry has a different approach to this dilermima than the insurance industey: 'Dm insurance industry
{eniows that you can not predict when ‘and where a specific event will hit, so it relies iristead on actuarial-tables to provide
1bfﬂnﬂ§n (statistically based). predictions inherent in the law of large 'mjmb_er"s;_!rhis i fhe principlé behind insurance
— safety in large numbers. You can not predict precisely who will be hit, but you can predict how many. people, overall, will
be hit. Even if a'given system is chaotic, you still have enough information to saysumcihmg about i't..'vf.'fl_nal you say lakes
the form of one, two, or three possible scenarios and, with them, one, two, or three actuarial tables. Selecting from
among, them is the problem. The remedy is to use principles from securities marke(s; These markets/do not rely on the
sort of statistically based information e insurance indusiry uses. What they do i hedge: They operate by seeking paiterns
and, aried with that, hedge against probable downside risks. They hedge, for instance, 'wﬂi_en they ;ise-'.lgt_mds and equities
o provide 4 cushion against interest-rate. changes — without looking for he stati tical safety in numbers that
characterizes insurance procedures, They search for factors that are mrrelatedcog : lia_:'_-fc.ompariies,-'a then, liedge
against correfated events, not by using the kaw of large numbers or insurance principle by using inverse correlation. -
The obvious question arises: "What T have is not stocks and bonds; it is two equall le actuarial tables, What am -
1 supposed o use s 2 hedge?" The answer is — use the same principles that have proved successful in the securifies
markets. You hedge the risks in one of your actuaﬁal_laibl& i the risks in the othe You need to look at the risk
ot as something you are trying to predict statistically, but as the deselopment of different sdenarios. Then you, in effect,
insure yourself by using insurance policies within-each of the scendrios, In each case you assume the scenario that is going
o occur, Insurance goes as far as possible — because it s a very efficient method — in dealing with one of the w:nanosBut :
when dealing with multiple scenarios, where you have no way of dec_:id.ing-bmen them, youi have to use a different finan-
cial instrument. This instrument is & s‘etuﬂéf-conm, one that is oomig_l'gem-nm on interest rates but on actuanal tables
 ifstead. In risk management, the key.is to think of the future as a combinafior of two iacmgj‘heﬁrst is a statistical factor,

. whichis what you are familiar with — the actuarial table. ; : _ SLAr
~ But if you are insecure, as you should be about what triggers insurable _e"veuts, your only uptiﬁn isto prot_eci againstthe -
various outcomes, covering all of them and in each case betting on the probability that each will actually occur . If theré |
one sort of outcome, and you are protected for that, you will have  shortiall, and if the ofher scemario happens, and you ;

are protected for that, you will have too much nsurance and the carrying cost will be too high. For example, what you do

is buy securites thit pay more in one weather patteen and less in another; Thus, by transferring money between the two’

possiblé states — or taking other prolecting measures — you are protected. In more eoncnaie terms, it is acombination

of a modified reinsurance package, which diversifies the risk and protects the insurer ngaijistjﬁﬂlmownﬁiwlgl risks, and

a security, which captures correlated nsks&hatcan ot be divérsified in any ;'a)'So the fact thmgrou can not make predic-

. tions becomes irrelevant — as longas you have a chaotic attractor, which gives rise to patterns. While behavior within. the-

i pattern is not predictable, if you can distinguish 4 finite number of states within the pauem. you are positioned to take
ve action and he ,_'.,.....' reverse correlation. Thus, chaotic systems can fc_nspmcg_czlpmmm We live

ittty e .

that risk, take action. Take out a hedge againstthe risk.




: Some Pieces in Place
While this ccncéﬁtbzs yet to be fully imﬁh:mehted,' pieces of it, Have been coming onto the market. The (‘.I_Jicago- Board

of Trade is now selling catastrophe futures, for exatiple, They are a piece of the total puzzle described here, since they help
protect against diferent actuarial tables governifg  gfven €xpoSUre time: Bt lie market for these instruments to date has
been very thin, because the same. people who: buy them — insurers — dre the ‘people who report how miich agiven

instrument should pay, thereby polentially creating:a conflict of interest, Meariwhile; during; the summer of 1996, Merrill
Tynch and Morgan Stanley floated new instruments, such, a5 catastrophe bonds; with exactly the same structure, This is 2
bond with a coupon that, in-addition to the standard terms, includes 2 factor that pays differently depending on the
frequency of catastrophic events. In addition, there have been attempts to adapt the fundanientals of securities to fit the-
insurance industry — in 2 word seciirifization. There are companies that carry insurance contracts, astheir main asset (but
" of Gourse, there are also liabilities); they sell shares in the company, thereby accessing the capilal market. Much like Ginnie
Mies, you take a large number of risks, pool them, cut the pool into small 'porliohs (shares) that dre put on the market,
and Let people investin the company. This procedure lets conpanies access capital markets from an insurance base, and;
that is good, given the potential fo_l" {osses from 2 major catastrophe. It is nearly impossible to put aside enough reserves
for a "Big One," and the associated cost of doing so is remendous. So different pieces of the approach advanced here have
been implemented, but not the whole thing. The bottom ling, {Hen: You cannot predict one particular outéome using carn :
plexity theory, but you can look for the relevant chaotic-aftractors. Thien, if there furns out m_Be more than-one pclcﬁf.iﬂ
" state you can use securities as hedges between them. An optimal financial instri_"i:inem has b’é-é_n developed atthie Program
o Information and Resources of Columbia University, and is in the process of .bemg"-'i_'t_lipiememad. commercially. Tt
protects against financial as well‘as natural catastrophes i the most cost-eficient way. The social value of these insiruments
covers 4 Variely of circumstances. i covers individoals against losses when'iL is too late to alter their behavior, for exam-
ple; because people have already built 2 house in 2 hiirticane-prone ared. A hurricane can lead o major losses for entire
populations, and the social value of providing funding for reconstruction of the affected area can be enormous.

In the recent Hurricane Mitch, the loss inclided 10,000 human lives in Central America. For such human losses, the,
social value of our financial instruments is to produce incentiyes to Fedistiibute human selements away from the highly:
risky areas in the first place, {hus avoiding repeated 1osses Siich stratégies were recently advocated by James Lee Witt;
Director of the Federal Emergency Management Agency in his address at the Nationial Bress Club in Washingion D.C. of ;
November 10, 1998, In this sense, the ecuﬁolrLtciiﬁSIruliierniS developed at:Columb are akin'to prevention rathier

vey sig sts 10 society of unsafe build-

it futiee social losses. 40

than cure. They provide an effective way 10 convey signals to the population about thie
ings, or building on danggrous sites, and are as such one of the most effective ways
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