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Measures taken after Hurricane Andrew helped as Florida endured four major
hurricanes in 2004. But, it is still difficult to prepare for a season that catastrophic.

by Rade Musulin and John Rollins

emember the last bad season?
| In 1992, Hurricane Andrew
imparted many lessons and
exposed several fundamental insur-
ance problems. At the root of many
issues was a failure to properly quan-
tify the risk of major disasters. This
%shortfall manifested itself in many
s ways: inadequate rates, over-concen-
;%trations of exposure, shaky capital
Eand catastrophe reinsurance struc-
§ tures, a vulnerable housing stock not
gattuned to the true cost of hurricane
Zrisk, and inadequate incentives to
gattract the capital required to back an
& insurance system exposed to tens of
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billions of dollars in possible cata-
strophic losses.

Andrew literally blew this system
apart, causing the insolvency of 11
insurers and serious capital shortfalls
at many others. Close behind were
price increases of more than 100%
(more than 300% in some highly
exposed areas) and a severe supply
shortage of private residential
property insurance. Florida’s
property residual markets
mushroomed to well over a
million risks. Private industry
and public officials agreed
that basic structural changes
were needed.

Addressing the Problem
Fortunately for its citizens,
in the 12 relatively quiet years
between Andrew and the dev-
astating quadruple blows of

Charley, Frances, Ivan and Jeanne,
Florida substantially shored up its
insurance system. Important changes
included:

» Significant advances in catastro-
phe simulation tools. The insurance
system is built upon the ability to rea-
sonably forecast both expected and
possible losses; that is, the long-term

e Post-Hurricane Andrew reforms
improved the Florida insurance
system’s response to the storms
0. 2004.

® insurance pricing must be trans-
parent enough to withstand regu-
laiory and public review.

¢ The 2004 sea- on taught insurers
that hurricane frequency must be
considered along with severity in
e rary 24 inct of the property insur-

ence syd'san,



average as well as the worst case sce-
nario. Andrew exposed old methods,
such as trending historical hurricane
loss totals, as ill suited for managing
and pricing hurricane exposure. Mod-
ern computer-based catastrophe sim-
ulation models provide big-picture
and real-time information in support
of ratemaking, exposure management
and public policy decisions crucial to
the insurance system. Prices have
adjusted to the improved informa-
tion, rising after Andrew in most areas
of the state and remaining stable once
in line with scientific indications.

* The Florida Commission on Hur-
ricane Loss Projection Methodology.
Insurance pricing must be transpar-
ent enough to withstand regulatory
and public review, which poses an
obstacle to the use of sophisticated,
proprietary simulation programs. To
validate catastrophe models, Florida
chartered a commission comprising
experts in statistics, meteorology,
engineering and actuarial science.
These professionals annually evaluate
the models and formulate detailed
standards for their output.

« Improved solvency evaluation.
A.M. Best Co. and other rating agen-
cies have begun questioning insurers
more carefully about catastrophic
exposure. In its Supplemental Rating
Questionnaire, A.M. Best includes
questions about the insurer’s possible
catastrophic losses and how they are

A History of U.S. Hurricane Landfalls

funded by capital and reinsurance. For
their part, insurers now use Geograph-
ic Information Systems technology to
study and document aggregations of
exposure in specific areas, which
greatly improves the output of cata-
strophe models.

+ New sources of capital. Created
in 1993, the Florida Hurricane Cata-
strophe Fund is a public, tax-exempt,
residential property reinsurer with the
power to issue long-term debt to
finance its obligations and to assess all
Florida policyholders to service such
debt. By 2004 it had grown to provide
$15 billion of affordable reinsurance
to the system. In addition, significant
new sources of private capital have
appeared, including traditional rein-
surance enterprises in Bermuda and
new “catastrophe bonds” sold directly
to capital market investors.

» Consolidation of residual mar-
kets. Florida's two existing property
residual markets were combined into
a new tax-exempt entity called Citi-
zens Property Insurance Corp., which
also finances its obligations through
premiums, debt and assessments.

+ Stronger building codes. In
2001, Florida enacted some of the
toughest building codes in the coun-
try in most parts of the state. The
2004 season vividly demonstrated
that structures built to code with-
stood strong winds much better than
older structures.

In 41 of 154 seasons (27%), an insurance program
designed for three or more events would have been
required to protect policyholders. A year like 2004 or

» Risk-sharing between insurers and
consumers. In exchange for lower pre-
miums, insurers replaced traditional
$300 hurricane deductibles with per-
centages of insured value. For exam-
ple, a 2% deductible on a $100,000
dwelling amounts to $2,000, but only
applies in a hurricane-related loss. In
the storms of 2004, about 15% to 20%
of the loss was borne by consumers
through deductibles. However, the fact
that thousands of consumers incurred
two or three deductibles in 2004 has
led public officials to rethink the
acceptable level of risk-sharing
between insurers and consumers.

« Formation of Florida subsidiaries.
Major national insurers recalized after
Andrew that it was not prudent to
risk their national operations on a
huge loss in Florida, particularly in a
rate regulatory environment with
return on capital strictly limited. Con-
sequently, most insurers formed Flori-
da subsidiaries with sufficient capital
and reinsurance to withstand a 100-
year event. These insurers tend to rely
heavily on the FHCE

Did the Changes Work?

The performance of the Florida
insurance system in 2004 was mixed.
There is no question that the system
survived the four storms in far better
shape than would have the pre-
Andrew system. In fact, after the first
two storms, each of which ranked in

U.S. Hurricane Landfalls Year by Year

The 10-year moving average has lagged the long-term average
of 1.74 landfalls per year since the early 1960’s.

worse happened in 12 of 154 (8%) seasons.
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the worst 10 in U.S. history, insurers
were saying that the system worked
well, and were predicting few disrup-
tions in 2005.

Ivan and Jeanne changed those fore-
casts. One insurer has entered state
supervision, and several Florida sub-
sidiaries of national insurers have suf-
fered rating downgrades and/or
will require capital infusions
from their parent companies. A
special session of the Florida
Legislature was scheduled for
December to address serious
problems exposed in 2004,
including the applicability of the
state’s hurricane fund to several «,
moderate events, the effect ong
consumers of incurring multiple ©
deductibles in a single year, and 13
an ill-advised exemption from &
the strict building code for most =
of the Florida panhandle.

The Lesson of 2004:
Frequency Matters

The post-Andrew system was
designed with an eye toward managing
the consequences of one severe event
striking one area.The key object lesson
from the 2004 season is that hurricane
frequency must be considered along
with severity in every aspect of the
property insurance system.The salutary
effects of all of the recent advances in
catastrophe modeling, exposure man-
agement, public reinsurance and risk-
sharing were muted in 2004 by an
incomplete view of the danger. Insurers
scrambled to replace private reinsur-
ance in lower layers and protect their
surplus after reinstatements ran out,
while the Florida Hurricane Catastro-
phe Fund, designed to operate above a
substantial retention per event, did not
respond to the need for working capi-
tal. For their part, consumers were
stunned by multiple per-event hurri-
cane deductibles. And claims depart-
ments faced the logistical nightmare of
dodging hurricanes while responding
to millions of damaged properties in
areas more than 700 miles apart.

Probable Maximum Loss
Quantitatively, many insurers
focused too intently on managing a
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probable maximum loss—a worst-
case scenario of a specified degree,
for a specific event. For example,a 50-
year probable maximum loss is the
total loss for a single storm, where
models indicate an event at least that
severe will occur about 200 times in a
10,000 year simulation or one out of

AT

FOUR’S A CROWD: Hurricane Jeanne, Hurricane Karl,
Tropical Storm Lisa and Tropical Storm lvan, previously a
hurricane, were all visible on Sept. 23, 2004.

every 50 years. Note that the model
does not imply it will occur with
cyclical regularity—two 50-year
storms may occur in back-to-back
simulated years, without another for
the next 200. The “return period” of
50 years represents only a long-term
average frequency.

Probable maximum loss is an incom-
plete metric for managing risk over a
time horizon because it ignores loss fre-
quency. Its primacy as a risk metric led
many insurers, rating agencies and pub-
lic policy planners to focus their cata-
strophe management strategies on
“another Andrew,” rather than a combi-
nation of smaller events that generated
a similar season loss total.

A simple example illustrates the prob-
lem. Consider the fictitious Industry
Insurance Co., writing 100% of the resi-
dential property risk in Florida. Say it
incurred the following losses in Charley,
Frances, Ivan and Jeanne, respectively
(based roughly on early November Prop-
erty Claims Services estimates): $4.8 bil-
lion, $3.1 billion, $2.7 billion and $2 bil-
lion, for a total loss of $12.6 billion.

The Florida Hurricane Catastrophe
Fund covers 90% of $15 billion excess
of a $4.5 billion retention, with a 5%

loss adjustment expenses benefit. In a
single $12.6 billion event, Industry
Insurance Co. would recover about
$7.7 billion, leaving a net loss of $4.9
billion. But in the four actual events of
2004, the multiple per-event retentions
would have limited its recovery to $0.3
billion, leaving $12.3 billion in retained
losses. Managing by probable
r-aximum loss, Industry Insur-
ance Co. might have reasoned
that $10 billion in surplus (in
excess of statutory minimums)
would let it withstand “two
Andrews” in consecutive years.
After 2004, Industry Insurance
Co. would have been severely
impaired, with net losses
exceeding free capital.

Most insurers buy additional
private reinsurance.The same
flaw, however, exists with most
traditional reinsurance designs,
which provide relatively large
vertical limits and usually a sin-
gle “reinstatement.” These cov-
ers leave insurers vulnerable to signifi-
cant surplus losses in high-frequency
periods due to accumulations of reten-
tions and exhausted limits in lower lay-
ers. Many Florida insurers found them-
sclves hemorrhaging capital in lower
layers in 2004 while vertical limits
below their probable maximum loss
remained untouched.

Catastrophe models clearly show
that many simulated years contain mul-
tiple events. a projection which
squares with the historical record.
Since 1851, there have been three or
more landfalling hurricanes in Florida
on six occasions, while for the United
States as a whole this has cccurred 41
times, over 25% of the years. (See “A
History of U.S. Hurricane Landfalls” on
page 069.) For Florida, the models con-
sider the frequency of the storms that
occurred during the 2004 season only
about a 50-year phenomenon.

Probable Season Loss

A metric that incorporates frequency
and severity of loss—call it a probable
season loss—is a better tool for hurri-
cane planning decisions. On a gross
basis, an insurer should organize the cat-
astrophe model output by season—or



some other time horizon—as well as
event, focusing on the number of events
and the total season losses impacting
each layer of reinsurance in a worst-case
scenario. Further, the insurer must con-
vert each simulated season total from a
gross to a net basis by applying all the
parameters of its reinsurance program,
including per-event retentions, coinsur-
ance, limitations on reinstatement and
reinstatement costs. This leads to a new
ranking of worst-case scenarios by net
season loss, which allows an insurer to
determine the probable surplus loss to
its bottom line.

We predict that most Florida insur-
ers would find that a 50-year event
looks a lot like Andrew, while the 50-
year season on a probable season loss
basis looks distressingly like 2004. We
also predict that insurers will find that
a diagram of the optimal reinsurance
program looks less like the traditional
“skyscraper” and more like a “pyramid,’
with more reinstatements available in
lower layers and fewer in the higher
layers covering “the big one.”

The structure of the Florida Hurri-
cane Catastrophe Fund makes probable
season loss analysis particularly impor-
tant for Florida insurers. In 2004, the
state fund provided season aggregate
cover of $15 billion in excess of a per
event retention of $4.5 billion, allocated
to an insurer based on its share of the
total premiums paid to the state fund.
There is no “reinstatement” of limit after
an event as is customary with private
market excess-ofloss contracts.An insur-
er managing its Florida exposure must
consider the chances of the state fund
being exhausted in one or more storms,
and other capital must be available to
cover shortfalls. Probable season loss
helps insurers better understand the
threats to the state fund’s season aggre-
gate cover and to plan accordingly.

It is important to note that probable
season loss is far more sensitive to
severe thunderstorm perils than is prob-
able maximum loss.An insurer suffering
two severe thunderstorm events and
one hurricane might absorb three reten-
tions (or worse, if a reinsurance pro-
gram only had one reinstatement) and
experience a large net season loss when
its probable maximum loss depended

almost solely upon the hurricane loss.
This is possible; consider a 13-month
period when Florida was hit with Cen-
tral Florida tornadoes in early 1992, Hur-
ricane Andrew in August 1992 and the
“Storm of the Century” in early 1993,

For private reinsurance programs,
probable season loss analysis will gener-
ally indicate the need for more low-lay-
er limits, increased use of aggregate
annual deductibles on lower layers, and
use of aggregate stop-loss covers to sup-
plement excess-of-loss covers. The lat-
ter, known as “top and drops,” provide
protection in either a single severe
event exhausting excess-of-loss layers,
or in an accumulation of retained losses
from several events. These allow an
insurer to set a “season retention” in
relation to its free capital and control
the chance of bottom-line losses in
excess of its risk tolerance, with the
probable season loss cover priced in an
actuarially sound manner using cata-
strophe models.

The idea of using a probable season
loss concept to manage exposure is
not new; for many years it has been dis-
cussed in actuarial circles and incorpo-
rated into risk analysis by many sophis-
ticated insurers and reinsurers. Just as it
took Andrew to force widespread
acceptance of catastrophe modeling,
however, the events of 2004 will
require that probable season loss
become more strongly integrated into
insurer risk management programs and
public policy decisions.

Modeling Challenges

The intellectual shift to probable
season loss exposes several outstand-
ing challenges in catastrophe model-
ing. Models should:

¢ Do more to reflect climatological
data in short to mid-term forecasts.
There is a difference between simulat-
ing the next 10,000 years once and sim-
ulating “next year,” given current meteo-
rological conditions, 10,000 times. The
latter is more useful in predicting next
year’s losses. For example, the probabili-
ty of three or more storms in a year is
heavily influenced by where we are in
an acknowledged multidecade cyclical
pattern of hurricane activity.

* Adjust demand surge loadings to

Catastrophe Coverage

reflect multiple storms in a year. For
Hurricane Jeanne it seems obvious that
a demand surge factor based on a $20
billion storm, not a $3.3 billion one,
should have been used.

¢ Handle better the interaction of
storm damage estimates in a season.
Clearly, Frances and Jeanne were not
independent events in terms of insured
losses.

¢ Facilitate the analysis of multi-
ple perils (hurricane and severe
thunderstorm) by improving output
files and considering the correlation
of these events due to long term cli-
mate cycles.

Overall, post-Andrew reforms
improved the Florida insurance sys-
tem’s response to the storms of 2004.
The new building codes, public rein-
surer, catastrophe modeling technology
and residual market all performed rea-
sonably well. Yet significant vulnerabili-
ties remain. Challenges include:

* Replacing probable maximum
loss with probable season loss as the
accepted risk metric.

* Re-examining the Florida Hurri-
cane Catastrophe Fund retention
structure.

¢ Redesigning private reinsurance
programs to properly manage proba-
ble season loss.

« Updating rating agency solvency
tests to reflect probable season loss.

* Improving catastrophe modeling
technology to address drivers of proba-
ble season loss, such as hurricane
cycles, multievent demand surge and
interaction of damage among storms.

Florida’s insurance system required
revolutionary change after Andrew.
Today’s challenges require an evolution
in the intellectual basis for managing cat-
astrophe risk which considers frequen-
¢y in addition to severity. Then, the fun-
damentally sound reforms enacted after
Andrew may work to their potential.

For more information: The authors
wrote a technical paper in 2001 which
discussed many of the issues in this
article. See Musulin, Rade T., and
Rollins, John W., “Optimizing a Multi-
Season Catastrophe Reinsurance Pro-
gram With Public and Private Compo-
nents,” Casualty Actuarial Society
Forum, Summer 2001. BR|
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