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colors here represent a weighting code, by

h each station is given more or less significance

in the following summation:

J
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station (J=70), “w;” is the weighting factor for a
g J [®, J

Here, “j” is the number of a specific monitoring
given station j (the range of these values is given
in the key at the bottom of the figure), and “S;" is
the reported “spectral acceleration” for a given
earthquake event at station j (spectral acceleration
is a standard unit for measuring the effect of an
earthquake at a given point).

The earth suddenly trembles, and then slips
precipitously out in the lovely Princes’ Islands off
the southern coast of Istanbul. Calamity. You are a
hedge fund manager in Westport, Connecticut, who
holds a lot of Bosphorus 1 Re Ltd. cat bonds. You
turn down the sound on cNN, and log onto the c1s
website a given in your bond prospectus to
pull down the reported quake numbers. You plug
them into the formula above and do the arithmetic.
If the resulting number is larger than 2,412, you just
lost everything.®

hy such a compli

simple trigger, like, “If there is an earthquake big-

ger than 7.4 on the Richter Scale, the epicenter of
which is within the city limits of Istanbul, then
TCIP gets your money”? There have indeed been
much simpler parametric triggers than the multi-
input, weighted model at the heart of Bosphorus
1 Re Ltd. For instance, one of the earliest large cat
bonds, called Concentric Ltd., was issued by Tokyo
eyland in 1999, and it spelled out a straightfor-
ward set of three c

entric rings around the Magic
o o

Kingdom: a quake of 6.5 (measured in the Japanese
seismic units) in the inner circle, or 7.1 in the middle
ring, or 7.6 in the outer one tripped the switch—
conveying the escrowed $100 million to Mickey’s
keepers. But the evolution of the cat bond industry
has tended in the direction of increasingly complex
parametric triggers.* This can be understood to

reflect the increasing complexity of the modeling

tems that are used to structure these deals. On
the one hand, there are a number of different hur-
ricane and nological models that can be used
(largely on the basis of data about historical storms
and earthquakes) to project conceivable atmospheric
and geotectonic cataclysms, and to assess (at least
notionally) associated risks and probabilities. On the
other hand, there are various portfolio models that
insurers and investors use to analyze their liquidity
under different economic and market conditions.
Intricate parametric triggers for cat bonds sit at the

hinge of these orlds.® For instance, the weight-

ing of the different seismological monitoring stations
in Bosphorus 1 Re Ltd. reflects, one must presume,
the relative magnitude of TC1P’s financial exposure
in each zone: higher weightings in the formula
would appear to correlate with a higher-density of
hout

access to TCIP’s books, it is difficult to assert this

higher-value insurance obligations (though w
with certainty).

In this sense, the formula at the heart of
Bosphorus 1 Re Ltd. reflects a meticulously crafted
atical d.

t: an expensive earthquake. An

mathe scription of a very specific natural-
social
earthquake is an earthquake, but an exp
earthquake is a catastrophe. Hence,
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should be understood as the way you say, in the

computational patois of late capitalism, “a catastro-

phe in Istanbul.”

What about the human dimension of the cata-
strophic?
(and

instance, the spring of 2015 saw the rapid sale of

, you may also wager on mass death
ot merely on catastrophic property loss). For

million euros” worth of mortality cat bonds
issued by Benu Capital Ltd.,, a shell company incor-
porated in Ireland (the cedant is Axa Global Life,

a Paris-based banking and insurance conglomerate).
This bond is triggered by “excess mortality”

in France, Japan, and

period ending in 2019. The exact details of the trig-

or the us over a five-year

ger model are not public, but the placement and
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if there actually is, say, some horrible pandemic that

sweeps across Japan, there are going to be a lot of

ordinary people expecting to receive (and needing)

payout from their life insurance policies. And if

AXA Global Life goes bankrupt, man
ever to see those p

Capital’s cat bond trig

of them

routs. Whereas if Benu
AXA may be able to meet

its obligations, and the impact of those sudden costs

will be distributed across a broad p

investors (w

investment losses).

of laree-scale
a

will simply have to write down some

On the one hand, on the other hand. Perhaps

it will have to suffice, in a short essay like this one,

merely to state that the moral-cum-financial problem

at issue in these instruments aff

an interesting

touchstone for any theory of wealth and social

welfare. The problem is left to the reader

Though that might t
all, a dark and recursiv

the vast aggregations of capital that are at play in the

cat bond industry are themselves inextricab

1 Technically, the money is not
left “with” TCIP, but with a "Spe-
cial Purpose Vehicle” (SPV), a
kind of shell company th sts
y for the purp
1g the assets in guestion and
discharging, across the term of the

by its prospectus. The actual struc-
turing of these deals has much to
do with the small print aspe
international tax law and co
finance. The account given in the
text here is schematic. For details,
auline Barrieu and Luca
i, eds., The Ha ook of

hester, UK: John Wiley and
Sons, 2009).
2 | was surprised, in doing this
by the level of confi-

offering circulars and prospectus
have been obliged to sign

non-disclosure agreements, and
are therefore unwilling to share
the of thes
which are not subject to the obl
tory public filing requirements
of the SEC because they are not
available to ordinary retail inves-
tors. The concern with
largely a function of a

<s and insurers—a culture

nstruments,

that frets about liabilities and
obsessively protacts what could be
construed as intellectual property.
| was able to find several individu-

to convey copies of some of the
t documentation. This piece
would not have been possible
without their assistance, which
owledg

Further thanks to Sophia Li and
Aaron Hirsh.
3 Forthe recard, only avery small
number—roughly half a dozen—of

al hundred cat bonds

he mid-1990s have

the principal i

since some bonds are
with different levels o
to different trigge

f parametric triggers in
cat bonds saw a brief hiatus in the
period 2010-2014, for reasons

debated among industry

s. In general, cedants prefer
“indemnity” triggers (triggers that
are keyed to losses from
an insurer's book), because they
in principle—
sis risk," meaning
en the
insurer's obligations in an insurable

the titanic, corporate-industrial refiguring of our

planet—its external features, climatological dynam-

ics, and even internal architecture. Which is to say,

there is mounting evidence that the historical evolu-

tion of the “anthropocene” ought to be under:

think of, reflexively, as “natural” catastrophes. Or,
to put it another way, it would seem that human

be —and
earth—are in the proce
drift t

cally th

e wealthiest humans on

ard climatological and terrestrial changes

that are increasing the frequer

disruptive natural-social calamities

enough in themselves to be meaningful drivers of

such changes. Upon whi
Now in a position, poter

of well-placed cat bond bets. ¥

h those same entities are
ially, to capitalize, by means

ed at this

amount to bets on a game in which they are

actual players.

Outlandish? We will see.

event and the pay-in afforded by
atriggered cat bond. ltis ideal,
for the cedant, if these match up
dollar-for-dollar, but no parametric
ly tuned,
insure a perfect fit with the
particular logses an insurer will
ultimately face in a given situa-
tion. (Basis risk can, of course, go
both ways, and it is possible for a
nt to end up receiving more
at bond
or other reinsurance relationship
than the cedant is actually obliged
to pay out to its policy holder
given insurable event.) Par
trig which ap t
on the upswing in the last y
have always had an appeal for

ter are conlingent on the cedant's
bookkeeping)

insurance contracts predate the
emergence of the cat bond indus-
on how
d is diffi-

private nature of the traditional
insurance busines
small number of companies
e in the computer models
at the center of the c ond
industry, the most important of

EQECAT (now part of CoreLogic,
alarge, global property informa-
tion and an )
These firms employ considerable
numbers of scientists and pro-
grammers who design, maintain,
and retail the use of specialized
risk-analyzing software (most

of it derived from weather and

striking to an outsid
to which the
onfiguration and assessment
ond deal. Both
llers (and even the
notionally independent rating
agencies) tend to rely to a consid-
erable degree on the same (or a

ve much of this modeling

listorical data tends to be very
limited, and the ulation of p
abilities for unique, multi-variable
events is a highly uncertain affair,
6 Details of the Benu Capital deal
are courtesy of Steve Evans's
Artemis website (www.artemis.
bm), the primary clearinghouse for
publicly available infor

) 2 ation about
the cat bond industry.
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Techno-legal creations of considerable
complexity (and some genuine
elegance), “cat bonds* circulate in the
Olympian air of global high finance,
where they afford investors an
opportunity to place large bets on the
occurrence and (non-occurrence) of
various mass disasters: earthquakes,
hurricanes, plagues, suitcase nukes.




