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Introduction

* Insurers are challenged in providing insurance for
catastrophic risks because of their particular characteristics.

— The low frequency, high severity nature of natural perils

— Estimating probability distributions for catastrophic events
(parameter uncertainty)

— Myopia and decision biases of property owners & others
* Resistance to hazard mitigation
* Resistance to buying & paying for adequate insurance

— Constraints on insurers’ financial capacity to cover catastrophe
losses (regulatory, other exogenous factors)

e Various aspects of catastrophe insurance (e.g., policy
provisions, pricing, underwriting, etc.) can become matters
of significant public concern & regulatory attention.



Objectives of research in this area

e Main area of interest is homeowners insurance markets
where natural disasters pose a substantial risk.

* An understanding of the responses of insurers and
consumers may guide future business decisions and
public policy.

— Events may lead insurers to reevaluate their operations.
— What are the keys to successful insurer performance?

e Supply side questions, e.g., capability for bearing
catastrophe risks.

 Demand side questions, e.g., need for consumer
education.

* Market failures? Then, what types of regulations may be
necessary?



Related Research

* Insurer Responses to Catastrophic Events: A Thirty Year
Retrospective Study (Born and Karl, 2017)

 Demand reactions in the aftermath of catastrophes and the need
for behavioral approaches (Aseervatham, Born, and Richter, 2016)

e (Catastrophe Risk and the Regulation of Property Insurance
Markets (Born and Klein, 2016)

And several other studies, e.g.,

* Best Practices for Regulating Property Insurance Premiums and
Managing Natural Catastrophe Risk in the United States (Born and
Klein, 2015)

* Should | Stay or Should | Go? The Impact of Natural Disasters and
Regulation on US Property Insurers’ Supply Decisions (Born and
Klimaszewski-Blettner, 2013)



Insurers

* Insurer Responses to Catastrophic Events: A
Thirty Year Retrospective Study (Born and Karl,
2017)

* Data from all U.S. property/casualty insurers
— 1984 - 2016



1989 — Hurricane Hugo
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The flood of claims created by Hurricane Hugo,
now acknowledged by the insurance industry as
the costliest storm on record, will not be enough to
immediately douse property/casualty insurance
rate cutting, many industry observersHicem b Aa - B
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1989 Loma Prieta Earthquake

Quake’s insured losses
estimated at $1 billion

vehicles in California from the quake
is $960 million.

The earthquake increased total ca-
tastrophe losses in the United States
this year through Oct. 17 to a record
$6.8 billion. That figure does not in-
clude damage caused by last week's
explosion at a Phillips Petroleum Co,
petrochemical complex in Pasadena,
Texas (see related story).

Even excluding the Phillips loss,
this year's catastrophe toll far ex-

& ceeds the previous industrywide rec-

ord of $2.82 billion set in 1985,
Meanwhile, an AISG survey of in-

surers reveals that losses from Hurri-|
cane Hugo are slightly lower than a
preliminary estimate of $3.98 billion,
However, the preliminary estimate of
Hugo'’s damage is not being revised
since the latest survey is part of an
interim progress report. A final esti-
mate of Hugo claims will not be pre-
pared for three months.

The California Insurance Depart-
ment also estimates that insured|
losses from the earthquake will $1
billion. But Assistant Insurance Com-
missioner Richard Roth noted that

' Continued on page 69




1989 Becomes a Record Year
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°E has opened its gold-domed, 100,000 square foot ‘Wonders of
Disney World's Epcot Center, Orlando, Fla. See story, page seven.

’89 Marks Worst Year !
For Property Losses

BY ROBERT G. KNOWLES

CHARLESTON, S.C.—With 42
days left to go, 1989 already has
become the worst year in American
history for catastrophic property in-
surance losses.

“There has never been a year to
rival 1989,” Property Claim Services
Division Manager William A. Gilluly
told reporters at a news conference in
Charleston’s hurricane-ravaged his-

. toric district.

He said the private insurance in-
dustry expects to pay a total of $6.63
billion for insured property losses in-
curred by policyholders in 31 catas-
trophes thus far this year.

31 Catastrophes

To Cost Insurers

$6.63 Billion

As Mr. Gilluly spoke, almost two
months after Hurricane Hugo struck
the South Carolina lowlands, the roar
of chain saws and power tools still
rattled windows in the area. The
Category 4-storm smashed into the
Carolinas on Sept. 21-22.

“Natural catastrophes in the sec-
ond quarter of the year produced the
greatest amount of insured property

damage in the [lnirtad Qrarec of anv




Before August 24, 1992....

* Prevailing wisdom among U.S. insurance industry
experts: the largest possible insured loss from a single
catastrophe event might be on the order of $7 to $8
billion.

« At the time, the largest single loss on record was $4.2
billion (Hurricane Hugo, 1989); that figure was several
times higher than anything that had preceded it.

* Prevailing wisdom and expectations affect
preparedness...



The Day Everything Changed:
August 1992

Hurricane Andrew
Final Damage Toll:
16+ Billion



Then...1994 Northridge Earthquake
S20 Billion in Damages

il

Now roughly one-third as many

earthquake policies in force (2014).

e 10.6 percent of California homeowners &
have earthquake insurance >
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2000 Xenia, OH Tornado Damage
S33 Million

1989 Tornado
caused S2M
in damage




2005 Gulf Coast - Hurricane Katrina
S108 Billion




2012 Northeast Coast - Hurricane Sandy
S75 Billion




Coastal Population Growth

Population Change in U.S. Coastal Watershed Counties (1970-2010)
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Research Methodology — Insurer Responses

* All insurers writing Homeowners Coverage
* All business aggregated to the group level

* The “Top 9” are the insurer groups that were in
the top ten (based on premiums written) for at
least 15 years of the period 1984-2015.

* Trends: Leverage, Exposure, Use of Reinsurance

* Multivariate analysis, accounting for insurers’
exposure to actual damages due to natural
disasters, controls for housing starts, other
insurer characteristics



US Property Insurers, Total Premiums to Surplus,

1984-2015
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Insurers’ Property Exposures in Gulf States, 1984-2015
(TX, LA, MS, AL, FL, GA, SC, NC, VA)
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State Farm’s Exposure, 1984-2015: Share of Total

HO Business in Select States
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Allstate’s Exposure, 1984-2015: Share
of Total HO Business in Select States
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Hartford Fire & Casualty’s Exposure, 1984-2015:

Share of Total HO Business in Select States
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Liberty Mutual’s Exposure, 1984-2015:
Share of Total HO Business in Select States
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Total Reinsurance Amounts,

1988-2015
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Some comments on these trends

* From other sources:

 Between 2001 - 2008, ceding of insurance of
offshore affiliates grew by more than 108%, while
ceding of insurance to nonaffiliated offshore
entities grew by only 16%.

e Most of these affiliated reinsurance transactions
occur with entities in Bermuda.

* Reinsuring with affiliates doesn't achieve the
same risk sharing benefit as reinsurance with
non-affiliates:

— Risk is retained within the controlled group



Unaffiliated
Reinsurance Ratios,
1988-2015
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Summary — Insurer Responses to Cat Events

Further findings from multivariate analysis — controlling for cat
events and other characteristics:
— Insurers do respond to catastrophic events, and
these responses have changed over time
* On average: less leverage, more reinsurance.
 Size of damages, own LR and state-level LR all matter to
varying degrees.
— Insurers continue to shift homeowners insurance
exposure among different states.
* Insurers have developed different strategies for

addressing geographic exposure to catastrophic risk
during our sample period.



Consumers

e Demand Reactions in the Aftermath of
Catastrophes and the Need for Behavioral
Approaches (Aseervatham, Born, and Richter,

2016)

* Data from all U.S. property/casualty insurers
— 1984 - 2007

* Focus on response to events, not
preparedness



Do Individuals Respond to Catastrophes
Rationally?

e Research suggests that households temporarily
increase insurance coverage after catastrophes.
— Explanations: completely heuristic behavior or at least

I”

partially “irrational” elements.

 The informational value of a catastrophe usually
cannot be observed, so inferences about the
“rationality” of individuals’ decisions are difficult.



Disentangling Demand from Supply

 Our best measure of demand is premium volume, but the measure
is problematic.

 Compare reactions to catastrophes in affected vs. unaffected
catastrophe neighboring states.

— Assumes that the capacity shock (i.e., firm exits, loss of capital), which
would bias our results, is most pronounced in the directly affected state

 Compare reactions to catastrophes by homeowners vs. commercial
insurance buyers

— Businesses are more sophisticated in insurance matters than
households

— More sophisticated agents elicit the informational value of an
event better than less sophisticated agents



Summary — Consumer Responses to Cat Events

 Demand reactions to catastrophes in the homeowners
and commercial insurance markets are significantly
different.

* The overall effect of a cat event on premiums in the
homeowners market is about 1.1 percent. After one year,

the effect decreases to .6 percent. Cat events have
negligible effects in the commercial property market.

e Size of the catastrophe event doesn’t matter.



Regulation

e Catastrophe Risk and the Regulation of
Property Insurance Markets (Born and Klein,
2016)



Role of Regulation

* Inall insurance markets, regulators are tasked with
ensuring market stability
— Coverage is available
— Rates are adequate
— Insurers are solvent
— Market disruptions are minimal
— Competitive market
— Coverage is affordable??

* Regulatory tools assessed vis-a-vis HO cat risks: rate
regulation, residual market mechanisms,
underwriting, policy provisions



Rate Regulation

* When cost pressures are high, regulators are more
inclined to limit insurers’ rate increases and cap rates in
high-risk areas.

* Tight regulatory constraints on insurers’ rates (prior
approval regulation) are associated with:
— Reduced availability of insurance
— More homeowners pushed into residual market mechanisms
— Many insurers exiting or withdrawing from the market
— Areduction in the amount of capital backing the insurance

that is sold

* Insurance markets function best when regulators do

not constrain insurers’ rates (e.g., Florida vs Louisiana).



Residual Markets

 How a state administers its residual market mechanism(s)
can have significant implications for how its homeowners
insurance market functions.

* Intheory, RMMs should be confined to providing coverage
for only the highest risk homes and a short-term safety
valve for supply disruptions.

* Major problems occur when they are used a means to
provide subsidized insurance and/or a competitive
alternative to the private market, e.g., Florida.

— In such instances, an RMM can impose a significant burden on the
voluntary market and also can increase moral hazard for the
homeowners with subsidized policies.



Residual Markets

e What does not work:

— Making it easy for a homeowner to obtain coverage in an
RMM.

— Charging rates that are competitive with the voluntary
market and/or below the cost of the coverage provided.

— Failing to purchase adequate reinsurance.
 What does work:

— Restricting eligibility for an RMM policy to homeowners
who cannot obtain a policy in the voluntary market.

— Charging rates that are risk-based and not competitive with
the voluntary market.

— Purchasing adequate reinsurance.



Parting Thoughts on Regulation

e Catrisk can impose substantial pressure on
homeowners insurance markets, especially in the
most vulnerable areas.

e Various stakeholders in these markets — homeowners,
insurers, regulators, legislators, etc. — each have their
own specific interests and objectives.

* Best regulatory practices are those that help markets
function as efficiently as possible, even if this means
high insurance premiums.



My Course at Uni Kdln

1. Analytics: Catastrophe Modeling and Insurer
Financial Data

2. Supply of Property Insurance in Catastrophe
Prone Areas

3. Behavioral Responses to Catastrophic Risks

4. Demand for Insurance Against Catastrophic
Risks

5. Public-Private Partnerships for Managing
Catastrophic Risks
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