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Foreword

The following study is path breaking in opening up a new field of in­
quiry, the large-scale field study of risk-taking behavior. For the first
time the analysis has used not only market behavior, or how much in­
surance is bought, but also the direct questioning of motives such as a
sociologist might do. The analysis is further fortified with parallellabo­
ratory experiments, the whole constituting a multipronged empirical
study that permits a careful and powerful discrimination among al­
ternative hypotheses of risk-taking behavior.

The empirical results are certainly disconcerting from the point of
view of generally accepted theory and equally so for believers in the
omnicompetence of the market system. Even someone like myself, with
a very qualified view of the market system and a sharp belief in its
limits, has to be surprised at the failure of the flood-insurance market.
Our usual theories anticipate risk aversion on the part of the average in­
dividual. He or she is, we believe, willing to pay something more than
an actuarially fair premium to gain protection against loss. Indeed, the
premium the rational individual of our theories is willing to pay
increases as the probability of loss decreases and as the amount of
loss-if it does take place-increases.

Yet this study demonstrates that this is not so with regard to flood
and earthquake insurance-relatively rare events with high losses if
they occur. Their laboratory findings cohere with the experience in the
field. Further, their findings are consistent with some of the observed
phenomena in medical insurance. Let me cite a personal reaction.
When major medical insurance, covering office care as well as hospi­
talization, first became available commercially, I bought some as a
good expected-utility maximizer. I was astounded to find that there
was a relatively low ceiling ($15,000) on a year's benefits. This seemed
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viii Foreword

entirely wrong from the risk-aversion viewpoint, which was also my
personal view. I pointed out to the agent and the company that I was
much more interested in protecting myself against the highly improba­
ble event of really massive health expenditures. The actuarial premium
for what is now known as catastrophe coverage was clearly going to be
extremely low and I would cheerfully pay several times that premium
to prevent a financial disaster that could affect my entire life or, alterna­
tively, the need to do without such extended and necessary care.

Part of the obstacle was indeed the conservatism of insurance com­
panies, which did not want to issue policies with no basis for
experience rating, even though common sense would indicate upper
bounds on the risks. Clearly, a good part of the obstacle was the lack of
interest on the part of purchasers. Indeed, in the case of medical in­
surance the most interesting point is the lack of interest of the labor
unions, for, of course, most policies are part of collective bargaining
agreements. In this respect we may assume that the unions are reflect­
ing the concerns of their members. It appears that avoidance of or pro­
tection against large risks with low probabilities is given little value.

In the same vein is the preference for medical insurance policies with
little or no deductibles; in fact, many individuals having deductibles
buy supplementary policies to cover the initial range of costs. This is
the opposite side of the coin; people seek coverage of high-probability
risks even though they are small in magnitude.

What is behind these anomalies? To judge from the evidence that
follows the problem is one in cognition. The average individual is
simply not aware of these events unless he or she or a friend has
unusual perceptions. Obviously in some sense it is right that he or she
be less aware of low-probability events than of high-probability events,
other things being equal; but it does appear from the data that
the sensitivity goes down too rapidly as probability decreases.
Psychologists have already argued that the expected-utility and similar
rationalizations of behavior do not conform to the empirical facts in the

.laboratory. They may be able to explain the neglect of small
probabilities in terms of the difficulties of awareness. Perhaps also
these explanations can be given an economic interpretation in terms of
the costs of keeping open little-used channels of communication and
observation.

Statistical theory may also be relevant here. Low probabilities are
also relatively poorly estimated probabilities. Perhaps the uncertainty
about the probability somehow causes it to be disregarded, although a
clear-cut interpretation in expected utility terms is not obvious.
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I have dwelt on the implications for theoretical research stimulated
by these extraordinarily interesting empirical findings. One could also
dwell on the policy implications, some possibly contrary to current
popular wisdom: if individuals in their own lives undervalue low
probability events, should such probabilities also be given low weight
in public decisions? The implications for the nuclear safety debates are
obvious, but these remarks simply emphasize the power and novelty of
the study, to which the reader will gain most by turning.

KENNETH J. ARRow
James Bryant Conant
University Professor
Harvard University

Cambridge, Massachusetts
October 1977





Introduction

As one who has been concerned for some time with the growing
tendency in our society to accord little value to individual responsi­
bility and self-sufficiency, I found the book Disaster Insurance Protec­
tion: Public Policy Lessons a most gratifying and valuable document. It
is unfortunate that the popular and too frequently indulged expectation
that we are entitled to be made whole and have our losses totally reim­
bursed, regardless of why or how they were incurred, has nowhere
been more alarmingly evidenced than in the field of insurance.

We are currently paying the price for such profligacy in the areas of
automobile insurance, medical malpractice insurance, and, very likely,
in product liability insurance. The message of this book is as relevant to
those situations as it is to flood and earthquake insurance, and the
lessons to be drawn from it have far broader implications than the
authors modestly claim.

The book demonstrates empirically that, even if they have
knowledge and opportunity, relatively few people will expend effort
and money to avail themselves of needed protection-either through
the implementation of loss preventive techniques such as sound land
use and control measures in flood- and earthquake-prone areas, or
through the purchase of insurance coverage. The documentation of this
unfortunate phenomenon by Dr. Kunreuther and his associates con­
firms on a scientific basis this principle, which underlay the introduc­
tion and passage of the Flood Disaster Protection Act of 1973, following
the failure of most homeowners and communities to take advantage of
the National Flood Insurance Program, which had commenced in 1969.

Publication of the book at this time is particularly fortuitous because
of the current efforts by a small but vocal group to rewrite history and
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xii Introduction

delude us into ignoring those aspects of human nature that account not
only for irresponsible development of floodplains and earthquake
zones, but also for the enactment after the disaster of generous relief
programs that do nothing to discourage a repeat cycle of such ir­
responsibility. Political expediency has traditionally muffled the voice
of reason against unwise development, and lending institutions and
local officials all too often have been unwilling to stand in the way of
"progress" even if it must occur under water or along known fault
lines.

It is naive and perhaps ingenuous to depend on the common sense or
good will of elected authorities or zoning commissions to voluntarily
restrain local growth, even in the face of real hazards and experienced
losses. Thus, as Congress recognized in the 1973 Act and as the book
reminds us, however much we might prefer unsolicited good deeds,
only legislated mandates will secure the type of development that has
any reasonable expectation of minimizing losses from flood and earth­
quake.

Similarly, without a corresponding requirement to purchase availa­
ble insurance against these risks, we can be assured that few of those
who could be protected will voluntarily choose to do so. If we still do
not understand this human failing despite the acceptance of fire in­
surance only after lenders required it or, conversely, after the failure of
property owners to purchase burglary and robbery insurance in the
absence of such a requirement by lenders, and if we do not appreciate
this failing after the irrefutable lesson of public refusal to purchase
flood insurance during the years when the program was voluntary,
then we should not ignore the finding of this book that individuals will
not purchase hazard insurance without some extrinsic compulsion.

The book makes a significant contribution to, and can form the basis
for a better understanding of, the interrelated areas of hazard insurance
and land-use control measures. It deserves to be thoroughly studied,
particularly by those who have the legislative responsibility in these
areas.

Washington, D.C.
October 1977

GEORGE BERNSTEIN
Attorney at Law

First Federal Insurance
Administrator

1969-1974



Preface

The principal purpose of this book is to bring about a deeper under­
standing of the decision processes utilized by individuals in dealing
with low probability events that have the potential of causing severe
losses to themselves and to society. Only by learning more about the
behavioral processes of people under conditions of risk and un­
certainty can we develop meaningful public policies for coping with
these problems.

Society is faced with an increasingly large number of environmental
and man-made hazards that at a specific time and location appear to
have a small chance of happening, but spread over a long enough in­
terval or geographic region are almost certain to occur. Yet little action
has been taken by individuals or society to reduce potential damage
from these events until after a disaster has wreaked havoc. Hence it is
important to understand what factors influence the adoption of protec­
tive measures so that policy makers can utilize this knowledge in
designing programs for the future.

The book sheds light on the following questions which have been
posed in popular and in scientific journals, but until now have not been
satisfactorily answered:

1. Why are individuals reluctant to wear seat belts despite the
overwhelming statistical evidence supporting the benefits of their use
and the extremely low costs of buckling up?

2. Why has there only been widespread interest in breast cancer
examination after the extensive mass publicity surrounding Betty
Ford's and Happy Rockefeller's mastectomies despite the detailed evi­
dence provided before their operations that early detection of a tumor
markedly improves the chances of complete recovery?

xiii
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3. Why is there a large demand for flight insurance by travelers even
though it is more expensive than regular life insurance?

4. Why has there been a negligible sale of crime insurance to renters,
homeowners, and commercial property owners despite the fact that it
is highly subsidized by the federal government?

5. Why have so few individuals purchased flood or earthquake in­
surance even though it is readily available in areas subject to these
hazards?

This book provides a detailed analysis of the last question. In fact, the
three year study was initiated in July 1973 through generous financial
support from the National Science Foundation-Research Applied to
National Needs Program because of growing evidence that individuals
were unwilling to protect themselves against the consequences of
floods and earthquakes by purchasing insurance or adopting other
hazard mitigation measures. In the case of the flood hazard, this be­
havior by individuals was particularly disturbing because premiums
on existing homes were highly subsidized by the federal government.
This problem was considered to have social import because if people
would not protect themselves voluntarily against the consequences of a
low probability event then society would continue to bear a large por­
tion of the costs following a disaster. Thus our study was also moti­
vated by the increasingly liberal federal relief provided to victims of
natural disasters which has resulted in a significant cost burden to all
taxpayers.

To enable us to better understand the decision processes of indi­
viduals with respect to their protective activities, we interviewed 2055
homeowners residing in 43 areas in 13 states subject to coastal or
riverine flooding and 1006 homeowners in 18 earthquake-prone areas
of California. Half of those interviewed had purchased flood or earth­
quake insurance. In addition to the field survey, we undertook con­
trolled laboratory experiments related to insurance purchase decisions.

The face-to-face interviews with homeowners were undertaken dur­
ing the spring and summer of 1974. The timing of the field survey was
fortunate. Two years ·after Tropical Storm Agnes, the worst natural
disaster in American history, and three years after the San Fernando
earthquake, most uninsured homeowners were aware of the existence
of flood or earthquake insurance. Furthermore a relatively small
percentage of the insured group had been required to purchase
coverage as a condition for receipt of mortgage or disaster loan. Hence
we were in the ideal position of being able to investigate the factors that
translated an awareness of a protective activity into a decision to adopt
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it. The results of the study should thus shed light on the factors in­
fluencing such voluntary actions as wearing seat belts, obtaining a
breast cancer examination, buying subsidized crime insurance, and
purchasing relatively high priced flight insurance.

Almost six months after our study was initiated the Flood Disaster
Protection Act of 1973 (PL 93-234) was passed. Among other things
this legislation required all homeowners in flood-prone areas to
purchase insurance as a condition for obtaining a federally financed
mortgage. This provision was necessitated by a lack of interest among
homeowners in voluntarily buying coverage. A much larger percentage
of the insured population is now required to purchase coverage and, if
the field survey were undertaken today in flood-prone areas, it would
be difficult to delineate those factors influencing the purchase of
coverage without using a much larger sample.

The material in this book has been organized to make the reader
aware of the importance of this research to public policy. The introduc­
tory chapter raises a set of public policy issues which the study has ad­
dressed. Chapter 2 provides a historical perspective on the develop­
ment of flood and earthquake insurance. These two chapters provide
the institutional setting for understanding the theoretical and empi­
rical analyses that follow.

Chapter 3 offers a theoretical perspective on the decision processes of
individuals regarding low probability events by discussing two com­
peting models of choice under uncertainty. These two approaches, the
expected utility model and a sequential model of choice, are shown to
have radically different implications for public policy. Chapter 4 is de­
voted to a discussion of the design of the sample plan for the field
survey. Chapters 5 and 6 analyze data from the questionnaire as well as
taped interviews with groups of insured and uninsured homeowners to
shed light on factors influencing a person's decision on whether to
purchase flood or earthquake insurance. These findings are comple­
mented by the controlled laboratory experiments that determine causal
relationships between specific variables and the decision to purchase
insurance. Chapter 7 discusses the results of the experiments and
synthesizes these findings with the analysis of field survey data.

The questionnaire data indicate how aware homeowners are of other
hazard mitigation measures (such as land-use regulations) as well as
disaster relief programs. A discussion of these findings appears in
Chapter 8. We also collected sufficient demographic data from home­
owners to provide a profile of the socioeconomic characteristics of
residents in flood- and earthquake-prone areas as well as a physical
profile of the communities. These figures are presented in Chapter 9,
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where comparisons are made between riverine, coastal, and earth­
quake-prone areas. The concluding chapter summarizes our findings
and discusses their implications for public policy.

It is hard to describe in words the involvement of the entire project
staff since its inception. We hope the material in this book conveys the
intellectual excitement generated by this effort. We are only beginning
to understand the decision processes utilized by individuals in dealing
with uncertainty as well as the implications ofthese findings for public
policy. Considerably more work must be undertaken in the future. We
hope you agree afterreading this book.

HOWARD KUNREUTHER
Philadelphia. Pennsylvania
October 1977
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1
Introduction

1.1 OBJECTIVES OF THE STUDY

How do people determine whether to protect themselves against low
probability events having severe consequences? What are the decision
processes that people utilize in coping with hazards that could result in
some loss to them, but which they perceive as having a small chance of
occurrence? These are the main questions investigated in this book.
The specific hazards studied are floods and earthquakes; the primary
form of protection examined is insurance. On the level of public policy
our interest is to raise questions regarding the appropriate roles of the
public and private sectors in offering protection against natural
hazards and in providing relief in the aftermath of a disaster.

The viewpoints of the individual and society toward low probability
events often conflict. For example, a homeowner residing near a river
may picture a damaging flood as having a small probability of occur­
rence or may not perceive his potential property losses to be very large.
Yet on a national level the probability of severe flooding somewhere
next year is relatively high, and the expected aggregate costs are
substantial.

The development of protective activities for mitigating flood and
earthquake losses to residents in hazard-prone areas is representative of
the following important general question which this book addresses:



2 Disaster Insurance Protection: Public Policy Lessons

What appropriate institutional arrangements should be developed in
our society so that individuals can share the risks of uncertain events
with others? Insurance is a prime example of how losses from ca­
lamities can be shifted from an individual or business to a risk-bearing
institution. Recent pathbreaking studies by economists (see Arrow,
1963, and Akerlof, 1970) have shown that insurance markets for some
perils may not exist because the insurance industry has less informa­
tion on the risks and consequences of the peril than do the potential
insured. Hence companies cannot profitably offer coverage against
such events. In the case of flood and earthquake hazards social institu­
tions have emerged in recent years to cope with such problems faced by
the insurance industry. Flood and earthquake insurance policies are
readily available to homeowners residing in hazard-prone areas, but
few residents have shown an interest in purchasing coverage.

This study enables one to gain a better understanding of why the
consumer may be the source of market failure when he feels the
chances of suffering a loss are relatively small. Furthermore it provides

. a theoretical and empirical foundation for evaluating the consequences
of alternative public policies dealing with low probability events. By
analyzing data on individual behavior collected through a field survey
and through controlled laboratory experiments, we have been able to
determine those factors that influence the purchase of flood or earth­
quake insurance. These findings should be useful in evaluating
whether it is feasible to induce individuals to buy coverage voluntarily.
Policymakers may then want to consider whether alternative institu­
tional arrangements, such as having banks require insurance as a con­
dition for a new mortgage, are necessary as a means of protecting indi­
viduals against the consequences of these hazards.

A central factor makes this problem socially important. If people do
not protect themselves against the consequences of a low probability
event, then society is likely to bear a large portion of the costs of a
disaster. For example, few residents of California purchased earth­
quake insurance prior to the San Fernando quake of February 1971,
hence many of the victims turned to the federal government for relief.
Congress then responded with low interest loans and forgiveness
grants.

Before an appropriate course of action can be determined for future
disaster policy, interested parties must decide how the responsibility
for mitigation and recovery should be shared between residents of
hazard-prone areas and federal, state, and local governments. We hope
the results of this study will facilitate these decisions so that specific
programs for reducing losses from future disasters can be developed.
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1.2 PUBLIC POLICY ISSUES
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The public policy issues associated with this problem revolve around
private and social risks. Private risks refer to actions taken by an indi­
vidual which affect himself but not society. An example is a decision
by a person to construct a house near a fault line even though he knows
full well that he would have to bear the entire financial burden should
the structure suffer damage from an earthquake. Social risks arise when
the general public bears the costs of negative outcomes associated with
a particular action. The above location decision would be classified as a
social risk if the federal government were to pay for all earthquake
losses to private property.

Most actions involve both type of risks. 1 The relative magnitude of
the private and social costs will depend on the nature of the public
policies in force and the time horizon under consideration. For
example, should a flood or earthquake occur tomorrow, the physical
destruction would be identical whether homeowners expect to be
compensated by insurance (Policy 1) or by federal relief ( Policy 2).
Their decision to locate in these hazard-prone areas has an element of
social risk to the extent that other taxpayers bear some of the recovery
costs through either federally subsidized insurance or generous federal
relief. Any difference in the social risks between Policy 1 and Policy 2
is also reflected in the resulting income distributions of victims and
nonvictims following a disaster.

Let us now consider the impact of these two policies on disaster
losses over a longer time horizon. Policies 1 and 2 will cause different
potential losses should homeowners' location decisions be affected by
whether they have the option of purchasing insurance or have to rely
on federal relief. If, on the other hand, individuals do not consider the
hazard potential of a region in their choice of houses, then future losses
will be independent of whether Policy 1 or 2 is in effect. In this case,
should there be an interest in mitigating the long-run effects of natural
hazards, the government may have to rely on direct controls such as
land-use restrictions and building codes. Of course, such regulations
will have negative side effects whenever there are economic and social
benefits to be derived from developing these hazard-prone regions in
comparison to existing alternatives.

From this discussion it should be clear that one cannot talk about
private and social aspects of risk without also considering how indi­
viduals react to the hazards that they face. The research described in
this book is designed to further our understanding of this decision
process.
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1.3 THE DECISION TO PROTECT AGAINST FLOOD
OR EARTHQUAKE LOSSES

Nature of the Problem

During the period from 1953 to the present, the federal government has
played an increasing role in providing disaster relief. While the dollar
amount of damage from natural disasters has climbed rapidly since the
early 1950s, federal financial assistance during this period has grown
even more rapidly.

Evidence on increased federal disaster relief through the fiscal year
1976 is provided by comparative data on the SBA disaster loan
program. The growth of the program is easily seen in Figure 1.1, which
contrasts the first 12 fiscal years of operation (1954-1965) with the next
11 (1966-1976). This growth is particularly significant in the case of
home loans, where both the total number and total dollar values in the
1966-1976 period were more than 25 times what they were in the first
12 years ofthe program.

Part of this increase may have been the result of a rise in damage from
natural disasters. But even with this cautionary note, it is striking that
the $1.2 billion approved by the SBA for victims of Tropical Storm
Agnes (June 1972) represented almost four times the entire amount
allocated by the SBA for all disasters between fiscal years 1954 and
1965. Interestingly enough over $540 million of the amount approved
by the SBA for victims of Tropical Storm Agnes were in the form of for­
giveness grants which did not have to be repaid.

Tropical Storm Agnes was the most costly disaster in the history of
this country. Its financial repercussions led to the formation of an Of­
fice of Emergency Preparedness/Office of Management and Budget
Presidential Task Force, whose principal charge was to compare the
cost and benefits of federal disaster relief with those of an insurance
program. A detailed analysis of the data collected for this task force for
three severe disasters (the San Fernando earthquake of 1971, the Rapid
City flood of 1972, and Tropical Storm Agnes) and a discussion of the
changing role of the federal government in disaster relief can be found
in Kunreuther (1973).

Since the Task Force Report, Congress has conducted an extensive
set of hearings and appraisals of experience with federal disaster
assistance. In April 1973 legislation was passed (pL 93-24) rescinding
the $5,000 forgiveness grants authorized after Tropical Storm Agnes
and increasing the annual interest rate from 1 to 5 percent. The interest
rate was raised even further to 6\ percent in August 1975 (PL 94-68).
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The severe drought in the West and spring flooding in Appalachia dur­
ing 1977 has led Congress to liberalize the disaster relief provisions
once again. Legislation passed in August 1977 (pL 95-89) permits indi­
viduals to obtain 1 percent interest loans on their first $10,000 of
uninsured damage, 3 percent loans on the next $30,000, and 6i percent
loans for that portion of a loan covering uninsured losses exceeding
$40,000. Any victim who has received an SEA loan related to a
disaster that occurred since July 1, 1976, can take advantage of these
provisions retroactively.
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Flood Insurance. The National Flood Insurance Program is the first
positive step taken by the federal government to induce individuals to
protect themselves against losses from flood disasters. The basis for the
current flood insurance program was a nine month study authorized by
Congress as part of the Southeast Hurricane Disaster Relief Act of 1965.
The resulting 1966 report by the Department of Housing and Urban
Development concluded that flood insurance was feasible, although
the rates in certain hazard-prone areas would be extremely high. For
this reason the report recommended providing a federal subsidy to
present occupants of high flood-risk areas. The study suggested that
the subsidy not be given to persons who propose to build new homes in
these locations after the areas are recognized to be subject to special
flood risks, for this would, in fact, encourage further development in
hazard-prone areas. After actuarial rates had been determined for a
given area, no new flood insurance coverage (including renewals)
should be provided unless the community adopted permanent land­
use and control measures with provisions for effective enforcement.

The National Flood Insurance Act of 1968 incorporated all these fea­
tures. Although the actuarial and subsidized rates were specified by the
federal government, private firms marketed policies and deposited
premiums into a common pool operated by the National Flood Insurers
Association. A system of government reinsurance protected the private
companies from catastrophic losses in anyone year. Furthermore, to
reduce flood damage in the United States, the sale of flood insurance
was restricted to only those communities agreeing to regulate develop­
ment of their floodplains.

There is substantial evidence that most individuals in flood-prone
areas do not voluntarily purchase insurance. Even though coverage
was highly subsidized by the federal government, less than 3,000 out of
21,000 flood-prone communities in the United States entered the
program during its first four years of operation, and less than 275,000
homeowners voluntarily bought a policy. For example, Rapid City,
South Dakota, qualified for flood insurance in April, 1971, yet only 29
policies were in force at the time of the June 1972 flood, which caused
$163 million in damage. Analogous behavior was evident in states hit
by Tropical Storm Agnes: only 683 residential policies were sold in
Pennsylvania, 2046 in New York, and 693 in Maryland before the
disaster occurred (U.S. Congress, 1975).

This lack of voluntary interest in the program on the part of
homeowners and communities induced Congress to pass the Flood
Disaster Protection Act of 1973 (PL93-234). Its principal provision was
that no federal financial assistance for the construction or acquisition
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of buildings in special flood hazard areas 2 will be available to any
flood-prone community that does not join the National Flood Insurance
Program. All homeowners on the floodplain are now required to
purchase this insurance as a condition for new FHA and VA loans if
their communiti'}s are enrolled in the program. As of July 31, 1977,
15,611 communities had joined the program and 1,027,771 residential
policies were in force. Thus, by invoking sanctions on communities
and residents in flood-prone areas, the program has grown markedly
since 1973.

The financial incentive to join the flood insurance program has been
threatened by amendments to PL 93-234, which were incorporated as
part of the Housing and Community Development Act of 1977 (PL 95­
128) in October, 1977. Residents in special flood hazard areas in com­
munities that are not part of the NFIP are now allowed to obtain
conventional loans from banks for new construction. Some commu­
nities currently in the flood program may now consider leaving it if
they are anxious to develop areas that are now subject to land-use regu­
lations. If the community undertakes such a move, residents who cur­
rently have flood coverage will lose their insured status and will be­
come ineligible for disaster relief should they suffer future losses.

Earthquake Insurance. Earthquake coverage has been privately
marketed by American insurance companies since 1916. In California
premiums for wood-frame homes, which comprise almost all
residential structures in the state, average 20 cents per $100 coverage
with a 5 percent deductible clause. A policy can easily be written as an
endorsement to comprehensive homeowners coverage. Few California
homeowners, however, have purchased earthquake insurance.

Evidence of the lack of interest in such coverage has been provided
through an experiment by the Insurance Company of North America
following the San Fernando earthquake of February 1971. Eight
months after the quake the company mounted a serious campaign to
market earthquake insurance in California, by placing newspaper ads
in the major dailies, advertising on TV, and enabling all their California
agents to mail special brochures and announcements to their cus­
tomers. The following month only 61 policies were sold and then sales
dropped off during the next seven months to an average of 17 per
month (Syfert, 1972). The Hartford Insurance Group and Kemper Com­
panies ran similar campaigns to market earthquake insurance. Their ef­
forts also bore little fruit.

Chapter 2 provides an historical perspective on the development of
flood and earthquake insurance, and also discusses the National Flood
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Insurance Program and the current status of earthquake insurance in
California. Comparisons between flood and earthquake coverage are
then made with respect to the rates and terms of a policy.

Alternative Models of Choice

An important goal of this study is to determine the critical factors in­
fluencing the voluntary purchase of insurance by homeowners against
the consequences of low probability events such as floods or earth­
quakes.

Chapter 3 offers a theoretical perspective on the subject by discuss­
ing two competing models of consumer behavior under uncertainty.
Economists have relied on the "expected utility model" as a basis for
recommending alternative courses of action. According to this theory a
homeowner determines whether flood insurance is an attractive option
by considering the insurance premium, the estimated damage to his
property from future floods of different magnitudes, and the
probability that each of these disasters will occur. In other words the
individual is assumed to behave as if he engaged in a detailed analysis
of the costs and benefits associated with the purchase of insurance.
When the expected benefits of protection exceed the costs of a policy,
coverage is desirable; otherwise, it is not.

There is an alternative way of viewing the decision-making process
that has been called by Herbert Simon the "bounded rationality ap­
proach." According to this theory a person is reluctant to collect data
on insurance unless motivated to do so by some external event, such as
a recent disaster. Even then he may only seek information from easily
accessible sources. It is thus likely that an individual will not purchase
insurance because of his limited knowledge rather than because of an
unattractive cost-benefit ratio. In Chapter 3 a "sequential model of
choice" is developed using the concepts of the bounded rationality ap­
proach. If it correctly describes the insurance decision process, then
past disaster experience, media publicity, and personal influence are
extremely significant variables. These factors do not lie at the core of
the expected utility model.

One reason for contrasting these two models of choice is that they
imply radically different policies regarding protective activities. Ac­
cording to the expected utility model, homeowners currently residing
in hazard-prone areas will purchase insurance voluntarily if they
perceive the premiums to be sufficiently low and are convinced that
liberal disaster relief will not be forthcoming after the next flood or
earthquake. The expected utility model also has implications for the
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adoption of other hazard mitigation measures. For example, if in­
surance rates on new structures in hazard-prone areas are able to reflect
risk, and if consumers process information accurately, developers will
have an incentive to make new structures resistant to floods or earth­
quakes without the need for building codes. Similarly the development
of hazard-prone areas will be curtailed without the need for land-use
regulations.

By contrast the sequential model of choice implies that homeowners
must be made graphically aware of the potential losses from the hazard
before considering protective measures such as insurance. Because of
the individual's reluctance to seek new information, friends and
neighbors--as well as insurance agents---can play an important role in
providing data on the availability of coverage and the terms of in­
surance. However, if the individual views the event as having an
extremely low probability, he still may not be interested in data on
potential losses and insurance even if the information is spoon-fed to
him. Such consumers will have little desire to purchase a policy volun­
tarily even when the rates are subsidized.

Research Instruments

Little empirical evidence has been collected to evaluate the accuracy of
the expected utility model in explaining insurance purchase behavior.
Nor is much known about the relative importance of factors central to
the bounded rationality model. Field survey questionnaires and con­
trolled laboratory experiments were utilized to contrast these alterna­
tive models of choice and increase our understanding of decision
processes regarding low probability events. The field survey enabled
us to discover differences between insured and uninsured homeowners
in hazard-prone areas, while the laboratory experiments permitted us
to identify causal relationships between variables by specifically con­
trolling their levels.

Field Survey. The sampling plan for the field survey involved face-to­
face interviews with 2055 homeowners residing in 13 states, in 43 areas
subject to coastal and riverine flooding, and 1006 homeowners liVing
in 18 earthquake-prone areas of California. Half the respondents had
purchased flood or earthquake insurance, the other half had not. A
more detailed description of the sampling plan, the selection of study
sites, the actual phases of the field survey, and the quality of our data
appears in Chapter 4.

The field survey was designed to provide insights into the decision
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processes of these individuals. The questionnaire elicited subjective
estimates by homeowners of the probability of a severe flood or earth­
quake and the resulting loss if a disaster caused damage to their
property. Data were also obtained on an individual's knowledge of the
availability of insurance and the terms of a policy (e.g., premium, de­
ductible amount, and coverage limits). From the information provided
by the subjects, we can gain insights into how well the expected utility
theory explains homeowners' insurance behavior. Data were also
collected to determine how accurately a sequential model of choice
described this decision. To test the model we collected information on
the awareness of the hazard, past experience with the hazard, the role
of friends and neighbors, and the decision process related to the
purchase of insurance. Chapter 5 uses field survey data to analyze the
adequacy of the expected utility model and to isolate separate effects of
important variables for inclusion in the sequential model of choice. In
Chapter 6 more powerful methods of data analysis are used to study the
impact of several concurrent variables on the insurance purchase deci­
sion. These techniques also enable us to estimate the relative influence
of different factors on the probability that a homeowner will buy flood
or earthquake coverage.

The field survey data also enable us to determine how aware
homeowners are of other hazard mitigation measures (such as land-use
regulations) and disaster relief programs. Such an analysis serves two
interrelated purposes. It permits us to determine whether insured indi­
viduals are better informed than uninsured persons about the event
against which they are protecting themselves. It also allows us to
specify what effect, if any, alternative disaster programs have had on
the insurance purchase decision and on the recovery process of those
suffering damage. For example, in the past the federal government has
provided low interest loans and forgiveness grants to victims of severe
natural disasters. We want to know how much individuals know about
these disaster relief programs, to what extent victims have utilized
these sources offunds, and whether they regard liberal federal aid as an
alternative to purchasing insurance. A discussion of findings on hazard
mitigation and relief programs appears in Chapter 8.

Finally, the field survey data provide a socioeconomic profile of
homeowners living in flood- and earthquake-prone communities, as
well as a comparison between coastal, riverine, and earthquake areas.
Chapter 9 presents these characteristics of residents in each community
surveyed. In addition, data from SBA loan files on three selected
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disasters enable us to examine the socioeconomic characteristics of
those who utilize this program for recovery.

Controlled Laboratory Experiments. The field survey provides in­
formation on the magnitude of the relations between variables (e.g, pre­
vious flood experience and purchase of flood insurance), but does not
enable us to specify whether causal relationships exist among vari­
ables. For example, analysis of the survey data may suggest that
homeowners are likely to purchase insurance if they have previously
experienced a flood, but the data will not indicate whether the flood
experience actually triggered the purchase of insurance.

The laboratory experiments enabled us to determine causal rela­
tionships by varying specific factors while holding others constant. For
example, in one experiment the probability of a disaster and the mag­
nitude of the potential loss were varied so that the expected loss (Le.,
the probability multiplied by the loss) remained constant. By keeping
the insurance premium the same throughout, it was possible to study
an individual's relative preferences for protection against events hav­
ing different probabilities and losses.

The experimental portion of the study also had controls for
retrospective bias which may be present in questionnaire data. For
example, uninsured individuals who were interviewed as part of the
field survey may estimate the probability of a severe flood or earth­
quake to be extremely low, not necessarily because they really perceive
the chance to be so small, but rather as an ex post facto justification for
their current uninsured status. The probability of a disaster is a con­
trolled input to the insurance decision in the laboratory setting to
eliminate this bias. Chapter 7 discusses the results of the experiments
and synthesizes these findings and the analysis of field survey data.

Policy Analysis

The study has been designed to inextricably interweave the data
collection and policy analysis phases. The field survey and controlled
laboratory experiments enable us to differentiate alternative models of
choice in the predisaster period and to describe property and socioeco­
nomic characteristics of homeowners residing in flood- and earth­
quake-prone areas. Responses to the field survey questionnaire provide
data on homeowner knowledge and attitudes toward hazard mitigation
and disaster relief programs. In Chapter 10 we analyze the relative
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merits of alternative disaster programs based on these models and dis­
cuss their implications for public policy.

1.4 OTHER STUDIES ON LOW PROBABILITY EVENTS

Relatively few studies have been undertaken to understand the deci­
sion processes used by individuals in dealing with low probability
events. This section summarizes the key findings from earlier studies
regarding the adoption of protective activities. These examples serve
two purposes. They demonstrate that low probability hazards are a
pervasive problem affecting many individuals in many contexts. They
also indicate what is known and not known about a person's behavior
with respect to these events.

The Decision to Wear Seat Belts

There is a substantial body of evidence compiled by such groups as the
National Safety Council and the Insurance Institute for Highway
Safety, indicating that seat belts reduce deaths and prevent serious in­
juries in car accidents, but that people do not wear them. For example,
in their publication 1973 Accident Facts the National Safety Council
estimates that the number of lives lost annually could be reduced by 25
percent if all motor vehicle occupants made seat belt wearing a habit.
In view of statistics such as these it is hard to believe that (on any
particular trip) about two-thirds of all motorists wear neither lap belts
nor shoulder harnesses.

Robertson (1976) has concluded that safety ads have had no effect in
increasing seat belt usage. He reports on a set of carefully designed,
controlled experiments in which television and radio messages were
broadcast to some households but not to others. Comparison of belt use
by drivers revealed no statistical differences between those exposed to
the ads and those who had not seen them. Another proposal for increas­
ing seat belt usage in the U.S. has been to enact laws requiring that they
be worn. The only U.S. jurisdiction that has passed such a law, Puerto
Rico, had only a small temporary increase in use. Robertson cites a
report by the Insurance Institute of Highway Safety (1975), indicating
that usage reached a maximum of 24 percent but that the adverse
public reaction to the law resulted in a reduction in the penalty for con­
viction. Belt usage then fell to 10 percent.

What factors do induce individuals to wear seat belts? A survey Na­
tional Analysts conducted for the Department of Transportation (1971)
revealed that there is a tendency to buckle up on longer trips but not on
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shorter ones. This behavior is consistent with the notion that the indi­
vidual views the probability of an accident to be highly dependent on
the length of time in the car or the speed at which he is traveling (since
longer trips generally involve highway driving). Hence one makes a de­
cision on protecting oneself by focusing on either the time or speed di­
mension. The survey also found increased usage of belts on a
permanent basis by those asked by others to wear them. This raises the
question of the importance of personal influence in the decision-mak­
ing process.

Respondents for the Department of Transportation survey noted that
a principal reason for not wearing shoulder harnesses or lap belts was
"I never formed the habit." Similar rationale was found in a survey of
drivers in Regina, Saskatchewan (Knapper, Cropley, and Moore, 1976).
This result suggests that it is difficult for an individual to change his
existing pattern of behavior and make a conscious decison to use seat
belts on a regular basis. Our study sheds light on the factors that appear
to be important in the adoption of such protective activities.

The Decision by Females to Obtain Breast
Examinations

Breast cancer is the leading cancer killer in American women and the
leading cause of death in the 40 to 44 year age group. It produces un­
told and widespread suffering, and is responsible for staggering costs
in primary, secondary, and tertiary health care. The chances of com­
plete recovery for a breast-cancer victim are markedly improved if the
tumor is detected and a mastectomy performed before malignant cells
spread to the lymph nodes.

It is common knowledge that interest in breast-cancer checkups
soared after the extensive mass media publicity surrounding Betty
Ford's and Happy Rockefeller's mastectomies. The Guttman Clinic in
Manhattan, which screens women for breast cancer, received 30 to 40
telephone calls a day prior to the operations. Immediately following
the publicity the clinic received as many as 400 calls per day and had to
place women seeking examinations on a waiting list extending several
months (Time, November 4, 1974, p. 107). Four hospitals in Nashville
reported a 100 percent increase in the number of patients found to have
breast cancer in the three months following the surgery on Mrs. Ford
and Mrs. Rockefeller over the same period the year before. The com­
parative analysis also indicated that a large proportion of the cases
were in the early stages, hence presumably more likely to be cured.
(New York Times, November 28,1976, Section IV, p. 8).
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The breast-cancer experience was one in which a large number of
persons ignored relatively simple protective measures until the mass
media publicized the prevalence and consequences of the disease, and
provided information on how people could protect themselves against
potential dire consequences. This suggests that most people will ignore
a low probability event until personal examples make the conse­
quences and possibility of the hazard salient and make the protective
measure socially acceptable. For our study these findings raise interest­
ing policy questions concerning the role of the mass media and the
types of information that are useful in inducing change.

The Decision to Stop Smoking

When an individual decides to stop smoking he is undertaking a pro­
tective activity regarding his health. Tamerin and Resnik (1972) sum­
marize a substantial body of statistical data that indicates the major
risks of cigarette smoking to the individual. They note that each year­
as a result of smoking-77 million working days are lost, 88 million
days are spent ill in bed, and 306 million days are spent in restricted
activity. The life expectancy of a man 25 years of age who smokes two
or more packs a day is reduced 8.3 years. This implies that a minute of
life is forfeited for each minute of smoking.

Two years after the Surgeon General's report of 1964 on the health
consequences of smoking, a survey of 3000 individuals with a history
of smoking revealed that over 90 percent were aware of the dangers it
posed to them (Horn and Waingrow, 1967). Yet such people continue
to smoke today. Why have they not protected themselves?

Among the reasons given by Tamerin and Resnik two are of
particular interest for our study:

1. An absence of conscious deliberation. Smokers are disinclined to
weigh the benefit-risk relationship of their behavior.

2. Abnegation of personal responsibility for the outcome. The
smoker prefers to gamble by anticipating that he will not be one of the
losers punished by premature death caused by this habit. He thus
prefers to take his statistical chances rather than accepting the personal
responsibility of quitting.

A conclusion from the experimental results (discussed in Chapter 7)
is that individuals often behave as if a small probability meant a zero
probability. The smoker's gamble may well be an instance of this be­
havior. Others may have tried to stop but have been unable to, or have
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decided that it was too much of a sacrifice.
The most effective predictor of whether an individual will stop

smoking is whether he knows someone whose health has been
adversely affected by smoking. Studies have revealed that such indi­
viduals are three times as likely to give up cigarettes as are persons who
did not have acquaintances who suffered illness or death as a result of
smoking. This finding is consistent with the data on breast-cancer
examinations which indicate that knowing someone with the disease
greatly increases the desire to get a medical checkup. It thus suggests
the importance of salient observations on the consequences of an event
before a person is willing to undertake protective measures.

A Gallup survey completed in December 1976 also revealed that over
70 percent of heavy cigarette smokers (at least a pack a day) would at­
tempt to stop if urged to do so by their doctors. This finding suggests
the importance of information provided through personal contact with
experts whom people trust. We return to this point in Chapter 10, when
discussing the role of insurance agents in promoting flood or earth­
quake coverage.

The Decision to Purchase Subsidized
Crime Insurance

In August 1971 the Federal Crime Insurance Program was established
as one means of saving the nation's ailing cities. Since World War II an
increasing number of businesses have left the inner cities for the safer
suburbs, and the trend has accelerated in the last decade. By providing
low-cost noncancelable crime insurance to shopowners and residents
in high crime areas, it was hoped that this trend would be arrested.

The outline of the plan is simple. Homes and businesses are reqUired
to install protective mechanisms such as locks and bars; they are then
eligible to purchase crime insurance coverage at half the private market
rate. Thus for example a resident in a high crime area would pay $60 a
year for $5000 worth of burglary and robbery insurance while the same
coverage by a private company would be $120. Policies can be sold and
serviced by any registered insurance agent or broker.

To date, policy sales have lagged far behind the federal government's
expectations. Sixteen states and the District of Columbia are participat­
ing in the Federal Crime Insurance Program, yet in March 1976 there
were only 28,500 active policies (New York Times, March 14, 1976,
Section IV, p. 4). Recent publicity has not increased interest in the
program. For example the federal government spent $100,000 on poster
and media advertising in Chicago and received only 150 applications.
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A direct mail campaign in Miami failed to generate enough business to
pay the advertising expenses.

Why has a seemingly attractive program failed to receive attention
from prospective customers? One reason is that those agents and
brokers who sell federal crime insurance still concentrate on marketing
policies in the suburbs rather than in the inner city for which the
program was designed. Relatively few central city businesses may have
thus heard of the coverage through their agents. Homes and businesses
must adopt protective mechanisms before qualifying for the insurance
and some may be reluctant to incur these expenses, particularly if they
have not been recently burglarized.

The experience with crime insurance raises a set of questions
directly related to our study of flood and earthquake insurance. When
are individuals likely to process information on insurance and adopt
protective measures? When are they able to make cost comparisons
between their current policy and the less expensive subsidized
coverage? What market mechanisms, if any, are likely to induce
interest in coverage by those who need such protection?

The Decision to Purchase Flight Insurance

In contrast to the lack of interest in federally subsidized crime in­
surance, a substantial demand exists for airline insurance. In a classic
article on the subject Eisner and Strotz (1961) showed that the price of
flight insurance is considerably higher than life insurance, using objec­
tive statistics on the death rate per passenger trip.

In attempting to explain the behavior of those who buy flight in­
surance, Eisner and Strotz conclude that

People do not optimize on their insurance purchases because of an in­
correct understanding of the probabilities of death from various causes,
imperfect knowledge about the prices of various insurance policies, im­
perfections on the supply side of the insurance market or inertia in adjust­
ing their long-term insurance programs (p. 368).

Their study raises the possibility that individuals may have an inflated
idea of the chance of a plane crash because the extensive publicity such
accidents receive makes people believe plane crashes are relatively
frequent. A related explanation is that the location of insurance
facilities stimulates concern with the consequences of a plane crash
and enables the individual to relieve his anxiety on the spot. The low
premium then makes such insurance very attractive. We explore the
relative importance of these factors in our analysis of individual be­
havior toward natural hazards.
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Factors Affecting Consumer Decisions

With the exception of the crime insurance statistics all the data cited in
this section relate to protective activities affecting life rather than
property. Taken together these studies indicate a general reluctance on
the part of individuals to protect themselves against events that may
produce severe bodily harm. Given these findings we would not expect
much consumer interest in insurance protection against property
damage even when rates are subsidized.

The studies do provide interesting clues as to the factors that hinder
and encourage the adoption of protective activities. An analysis of the
crime insurance program suggests that the lack of interest in sub­
sidized coverage may be partially attributable to inadequate knowledge
of the availability of such policies by potential buyers. Indeed, a prin­
cipal factor triggering the demand for breast-cancer examinations was
the mass media publicity relating to protective measures.

Evidence from studies on cigarette usage suggest that unless an in­
dividual knows someone who has suffered the consequences of this
low probability event, he is likely to deny that smoking will affect his
health. The field survey report on seat belt usage concluded that a high
cost of habit formation must be overcome before people will wear belts.
Friends can play an important role in this process by encouraging their
fellow passengers to buckle up. Finally, the demand for flight in­
surance suggests that individuals may either have an inflated estimate
of the probability of a crash or may focus primarily on the loss dimen­
sion when deciding to buy coverage at the airport.

More generally the findings from these earlier studies raise a funda­
mental point regarding individual decision processes and societal
goals. On an objective level there is sufficient statistical evidence to in­
dicate that use of seat belts, health examinations, and giving up smok­
ing significantly reduce the number of lives lost and prevent serious
harm to the body. For insurance protection the data suggest that sub­
sidized flood and crime coverage are good buys, while flight insurance
is unattractive compared with life insurance. What steps, if any, should
society take to protect people against themselves? This question of in­
dividual versus societal responsibility should be debated in the public
arena before policy recommendations are made.

1.5 SUMMARY

This introductory chapter states the principal motivation behind this
book: to understand better the decision processes utilized by indi­
viduals in coping with hazards that result in some loss to them, but
which they perceive as having a small chance of occurrence. The
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specific hazards studied are floods and earthquakes; the primary form
of protection examined is insurance.

The data from our study of behavior with respect to flood and earth­
quake insurance shed considerable light on the factors influencing the
consumer decision processes and suggest alternative ways of encourag­
ing the adoption of protective measures. However to design a specific
set of policy recommendations one must assign the appropriate
responsibility for disaster mitigation and recovery to residents of
hazard-prone areas and to federal, state, and local governments. The
value judgments of how the costs of disasters should be distributed
between the public and private sectors must be openly debated and
cannot be answered by a study such as this.

NOTES

1. For an interesting discussion of private and social aspects of risk in the context of
safety, see Lave (1972).

2. A special flood-hazard area is that part of the floodplain subject to inundation by a
flood that has a 1 percent chance of occurrence in any given year.



2
The Context: The Nature of the

Hazards and Insurance
Coverage

2.1 NATURE OF FLOODS AND EARTHQUAKES

Floods

The flood hazard can be separated into two classes: riverine, or inland
flooding, and coastal, or hurricane flooding. A riverine flood occurs
when water overflows its normal channel. The usual causes of such
flooding are heavy rainfall or melting snow. A coastal flood arises from
surges of wind-driven water during tropical storms.

The damage potential from riverine flooding can be heightened by
both natural changes and man-made causes. For example brush and
forest fires destroy ground cover that normally reduces the rate of
runoff from watersheds. Unwise land development creates similar ef­
fects. In addition, hydrologic structures intended to control the effects
of flooding can sometimes bring on disasters through failure or when
their capacities are exceeded. This was demonstrated in February 1972,
when the dam at Buffalo Creek, West Virginia, failed without warning,
resulting in 125 deaths.

19



20 Disaster Insurance Protection: Public Policy Lessons

In coastal areas hurricanes bring surges of water caused by abnor­
mally high waves combined with a rising of the water surface as a
result of reduced atmospheric pressure. These storm surges are the pre­
dominant threat to life, and the waves are capable of destroying struc­
tures and causing serious erosion to beaches, highways, and other
works. Less spectacular, but nevertheless costly, storms of longer dura­
tion than hurricanes, with high, sustained onshore winds must also be
recognized as having the potential to create serious flooding to coastal
areas.

The threat of floods exists in almost all parts of the United States.
White and Haas (1975) state that

nearly every community in the nation has some kind of flood problem,
chiefly resulting from inadequate drainage systems for runoff water
produced by heavy rainfall from storms. (p. 255).

The Federal Insurance Administration estimates that lout of 10
Americans resides in locations where flooding is likely to occur. Figure
2.1 depicts the approximate percentage of the population of each state
residing in a flood-prone area.

Earthquakes

Current theories suggest that earthquakes result from movements of
large areas of the earth's surface called plates. Stresses between plates
are relieved by fracturing and slipping, possibly as far as 2000 feet
below the surface. The released energy is propagated in the form of
waves which, upon reaching the surface, cause shaking of the ground
and possibly large displacements. These displacements, often
permanent, can be both horizontal and vertical, and may result in
fissures in the ground. The resulting vibrations can cause serious
damage to man-made structures such as concrete, steel, or masonry
buildings, bridges, dams, and public utilities.

Other natural hazards triggered by earthquakes are often more
destructive than the quake itself. Fire caused by the breaking of gas
lines and made uncontrollable by the disruption of waterlines caused
over 80 percent of the damage in the 1906 San Francisco earthquake.
The failure of dams through intense ground motion may cause severe
flooding to surrounding areas. For example during the 1971 San
Fernando earthquake there was great concern that the Van Norman
Dam would collapse. The resulting flood would have caused severe
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damage to a large populated area. It should be noted that wood-frame
structures normally survive even the most intense ground shaking
without much damage.

Several million earthquakes occur annually throughout the world;
however, most originate under the ocean or are of low intensity. About
700 per year are capable of producing damage, yet few have actually
occurred in populated regions. One of the more vulnerable areas in the
United States is the West Coast, which is part of the Circum Pacific Belt
(rim of the Pacific Ocean), the greatest seismic belt in the world. The
primary faults in this region are the San Andreas fault in California, the
fault system separating the Sierra Nevada from the Great Basin in
Eastern California, and the fault system off the southern coast of
Alaska.

Figure 2.2 Seismic risk zones in the United States. This map is based on the known dis­
tribution of damaging earthquakes and the M.M. (Modified Mercalli Intensity Scale of
1931) intensities associated with these earthquakes, evidence of strain release, and
consideration of major geologic structures and provinces believed to be associated with
earthquake activity. The probable frequency of occurrence of damaging earthquakes in
each zone was not considered in assigning ratings to various zones. Source: U.S. Office of
Emergency Preparedness (1972), Vol. 3.
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Other areas of the country also face the threat of earthquakes, as
shown by the seismic risk map in Figure 2.2.1 It is worth noting that
such Eastern cities as Boston, Massachusetts, Charleston, South
Carolina, and Memphis, Tennessee, are classified in Zone 3, the same
zone encompassing the Western coast of California. These maps reflect
the recorded frequency of occurrence of earthquakes over a very short
time period, in most cases not more than 200 years. Where there are
longer records, as in the case of the more than 2000 years' history in the
People's Republic of China, there is an indication that seismic action
over a period of 100 to 200 years may not be a good predictor of the
likelihood of major earthquake activity in subsequent periods.

Though considerable work is currently underway on earthquake pre­
diction, it is not yet possible to warn residents of such an impending
disaster. Thus an individual cannot take steps to mitigate losses just
before the quake as he can for most floods.

2.2 HISTORICAL PERSPECTIVE ON FLOOD AND
EARTHQUAKE INSURANCE

Introduction

Insurance can serve two important functions in mitigating the conse­
quences of natural hazards. If rates reflect the risk of living in a
particular area, insurance can exercise guidance over the extent to
which hazard-prone areas are developed. Secondly, following a
disaster such coverage provides a means of recovery for damaged
homes and businesses. Without insurance, victims may be forced to
rely on federal disaster relief, conventional bank loans, or declare bank­
ruptcy.

Flood and earthquake insurance are not part of the fire and extended
coverage policy that is generally required as a condition for a mortgage.
Flood insurance is subsidized by the federal government and sold to
homeowners and businesses as a separate policy. Earthquake insurance
policies are underwritten entirely by private firms and normally are
sold as an endorsement on a fire and extended coverage policy.

Historically the insurance industry has not promoted the sale of
either flood or earthquake insurance because of the fear of large losses
should a severe disaster occur. 2 The problem of severe losses is caused
by the phenomenon of adverse selection, whereby only people in
hazard-prone areas wish to buy insurance coverage, thus necessitating
unusually high rates while at the same time concentrating coverage in
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risk-prone areas. 3 As a safeguard against possible catastrophic losses,
insurance firms can either build large reserves or enter into reinsurance
agreements to transfer part of the risk to other firms. Both actions are
costly to them.

History of Flood Insurance

The history of flood insurance provides a graphic illustration of how
private firms, anxious to market such protection, were severely affected
by the problems of adverse selection and catastrophic losses.

In 1897 an insurance company in Illinois offered coverage against
flood damage to houses, contents, and livestock along the Mississippi
and Missouri Rivers. This move was inspired by the extensive losses
from the overflowing of these two rivers in 1895 and 1896. Since the in­
surance was voluntary, only homeowners and farmers with unusually
high risks purchased policies. Although the river was peaceful in 1898,
severe floods along these rivers in the following year caused insured
losses that were greater than the combination of premiums of the past
year and the net worth of the company. Before it could recover from
this cataclysmic event, another flood in the same year brought still
greater insured losses. Even the home office of the company was
washed away in the second flood (Manes, 1938, p. 161).

The next attempt at marketing flood insurance on residential
property came in the mid-1920s. At this time insurance magazines
praised 30 fire insurance companies for placing such coverage on a
sound basis. As in 1897 this insurance was written only in places
extremely susceptible to flooding: low-lying areas in the vicinity of
rivers and streams, and coastal regions. Following severe flooding in
1927 and 1928 one of the insurance magazines wrote:

Losses piled up to a staggering total which was aggravated by the fact that
this insurance was largely commonly treated in localities most exposed to
flood hazard.... By the end of 1928 every responsible company had dis­
continued this coverage (Manes, 1938, p. 161).

After the failure in the 1920s few private insurance firms offered
flood insurance on residential property. The rationale for this was
summed up in the May 1952 Report on Floods and Flood Damage
issued by the Insurance Executive Association:

Because of the virtual certainty of the loss, its catastrophic nature, and the
impossibility of making this line of insurance self-supporting due to the
refusal of the public to purchase such insurance at the rates which would
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have to be charged to pay annual losses, companies generally could not
prudently engage in this field of underwriting.

25

The reluctance of the private insurance industry to write such
coverage led to the involvement of the federal government. Interest in
federal flood insurance legislation was particularly intense after a
series of severe floods and hurricanes in the 1950s and 1960s. Follow­
ing the disasterous Midwestern floods of 1951, and again after the
Missouri River Basin floods of 1952, President Truman proposed a
federally backed flood insurance program, but both times Congress did
not appropriate the necessary funds.

Hurricanes Connie and Diane, which flooded many areas in the
Northeastern states in 1955, created a clamor among victims for a
government backed insurance program. As a result Congress passed
the Flood Insurance Act of 1956, which provided for a $3 billion, five
year flood insurance program to be administered by the newly created
Federal Flood Insurance Administration. Rates were to be subsidized
40 percent by the federal government, and coverage was to be marketed
by private insurance companies. The success of this effort was short­
lived. By refusing to appropriate any funds for its operation, Congress
quietly killed the first flood insurance program. One journalist com­
mented after the program's demise that

The Federal Flood Insurance Administration passed out of existence with
the record of having been the shortest-lived government agency in U.S.
history. It never wrote a single policy. It never did a single one of the
things that it had been created to do (National Flood Insurers Association,
1976, p. 3).

The primary reasons for Congressional refusal to fund the 1956
program were the serious questions raised both within government and
by outside observers as to the potentially harmful effects on floodplain
development of instituting a system of uniform premiums by river
basins. The report of the Task Force on Federal Flood Control Policy,
published as House Document No. 465 (U.S. Congress, 1966),
recognized these defjciencies of the 1956 act and established anew
federal program for dealing with flood losses. This landmark report
made explicit reference to the need for a different type of flood in­
surance program and indicated how such coverage could be related to
other types of adjustments such as land-use regulation.

Hurricane Betsy in September 1965 finally provided the impetus for
the successful legislation that led to the current program. Section 5 of
the Southeast Hurricane Disaster Relief Act of 1965 (PL 89-339) au-
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thorized a feasibility study on flood insurance that was to be un­
dertaken by the Department of Housing and Urban Development. The
results of this study, coupled with House Document No. 465, were
instrumental in initiating Congressional action which eventually
culminated in the National Flood Insurance Act of 1968.4

History ofEarthquake Insurance

Earthquake insurance has been widely available in California since
1916 (Steinbrugge, McClure, and Snow, 1969). At the time it was first
written by American-based insurance companies, 10 years after the San
Francisco earthquake, such coverage attracted scant attention. Little
was purchased despite a rate for dwellings of 4 cents per 100 dollars
(with a 5 percent deductible provision). The low demand was largely
caused by a misconception of earthquake damage. Since over 80
percent of the losses from the 1906 San Francisco earthquake were
caused by fire, there was a tendency for the public to generalize from
this specific incident. Their attitude was epitomized by a response
from one of the homeowners currently residing in San Francisco who
was interviewed in our earthquake survey. When asked what damage a
severe earthquake in her area would cause to her house and its
contents, she replied, "Fire would break out in homes like this. It
would be totally damaged. Fire would destroy it." Homeowners and
businessmen, like this repondent, felt they had no reason to even
consider earthquake insurance because they assumed that they would
be covered by fire insurance for the bulk of the losses caused by future
shocks. The insurance industry shared this view, which resulted in low
rates, small company reserves, and little reinsurance. Due to negligible
earthquake sales in California, the insurance industry was spared sig­
nificant losses following a quake in 1918 and an even more severe
shock in Santa Barbara in 1925.

The Santa Barbara earthquake marked a turning point in the demand
for insurance, since it caused the public to become more aware of the
loss potential from this hazard. For one thing no major fire followed
this quake. Secondly, earthquakes were predicted for the near future in
Southern California. The combination of these two factors led to a sig­
nificant increase in sales immediately following the quake, as shown in
Figure 2.3, which details California earthquake premiums paid by year
from 1916 through 1976. Following the San Fernando earthquake in
February 1971, coverage rose markedly, though most of this increase
has resulted from new coverage by business establishments rather than
by homeowners. In fact, in 1976 fewer than 5 percent of all home­
owners in California were covered by earthquake insurance.
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Figure 2.3 California earthquake insurance premiums (1916-1976). Source: compiled by Karl
Steinbrugge.

In the aftermath of the Santa Barbara earthquake insurance com­
panies offering earthquake insurance set up a special department of the
Board of Fire Underwriters of the Pacific (now part of the Insurance
Services Office). This department issued a standard set of regulations
regarding coverage that is still in effect today.
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2.3 PRESENT STRUCTURE OF FLOOD AND
EARTHQUAKE INSURANCE

The National Flood Insurance ProgramS

Objectives and Operating Characteristics. The National Flood In­
surance Program was enacted in 1968 as a means of offering federally
subsidized flood insurance on a nationwide basis through the coopera­
tion of the federal government and the private insurance industry. The
federal government, through the Federal Insurance Administration
(FIA) , identifies flood-prone communities, establishes insurance rates
and policy terms, subsidizes premiums, provides reinsurance, sets
standards of flood plain management, and enforces hazard mitigation
requirements for participating communities. Up until the end of 1977
the writing of flood insurance was overseen by the National Flood
Insurers Association (NFIA), an organization that represented a pool of
130 of America's major property and casualty insurance companies.
The private insurance industry, under the auspices of the NFIA, com­
mited a percentage of the risk capital, bore a portion of the expenses
and insured losses, and, through licensed insurance agents and bro­
kers, sold and processed flood insurance policies. Through an
agreement between the FIA and NFIA, federal flood insurance was first
made available in June 1969.

The aim of the National Flood Insurance Program is to reduce flood
disaster losses by encouraging state and local governments to control
unwise development of flood plains, by instituting appropriate land­
use adjustments. This is accomplished by restricting the sale of
federally subsidized flood insurance to only those hazard-prone com­
munities that have given satisfactory assurance that adequate land-use
measures will be implemented and enforced. Furthermore the sub­
sidized rates are not available on new construction after flood in­
surance rate maps and elevations are provided, since this would en­
courage further developments in flood-prone areas. However, such
properties can be insured at an actuarial rate reflecting average annual
damage from a flood.

When the flood insurance program began in mid-1969, it was
entirely voluntary. It was assumed that once communities in flood­
prone areas learned of the federally subsidized flood insurance, they
would pass the necessary legislation to enable their residents to
purchase coverage. Similarly the residents of the eligible communities
were expected to be eager to buy the highly subsidized insurance. This
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was not the case. Communities were slow to participate in the program,
and few individuals within the eligible communities purchased
coverage. As George Bernstein, former Administrator of the FIA, said in
1973:

It is now becoming common knowledge that few people buy insurance
. . . until they are forced to or are in imminent danger of sustaining a
severe loss or have already suffered the loss. As we have said for some
time, the totally voluntary nature of the program is its major defect (Bern­
stein, 1973, p. 5).

By the end of 1973 fewer than 3000 out of 21,000 flood-prone com­
munities in the United States had entered the program, and only
274,000 policies had been sold to homeowners residing in these areas.
This slow beginning led to the passage by Congress of the Flood
Disaster Protection Act of 1973 (PL 93-234). This legislation increased
the incentive for flood-prone communities to participate in the pro­
gram and for residents of these areas to purchase flood insurance.

Community Participation and Eligibility. The process for community
participation today is shown in Figure 2.4. An identified flood-prone
community has the choice of participating in the program or forfeiting
the federally subsidized flood insurance and all but emergency forms
of disaster assistance in the 100 year flood plain.

Once a community becomes eligible, homes and businesses located
in the special flood-hazard areas (Le., areas subject to inundation from
a flood having a 1 percent chance of occurring in any given year) are re­
quired to purchase flood insurance as a prerequisite for receiving any
type of federal financial assistance (e.g., Veterans Administration,
Federal Housing Administration, or Farmers Home Administration
mortgage loans) or conventional loans from federally insured, regu­
lated, or supervised lending institutions (e.g., banks insured by the
Federal Deposit Insurance Corporation or the Federal Savings and Loan
Insurance Corporation) for new acquisition or construction pur­
poses. Homeowners with existing mortgages at the time the com­
munity enters the program have a choice of whether they want to
purchase flood insurance. In essence the federal government helps pay
the costs of protecting homes and businesses currently located in
hazard-prone areas from future losses through subsidized rates, while
requiring that the communities make those areas safer places to live.

The NFIP has two levels of community eligibility-the emergency
program and the regular program. To enter the emergency program a
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community must submit a completed application to the FIA and adopt
preliminary land-use control measures pursuant to FIA regulations.
The community's application must include documentation of the com­
munity's legal authority to control land-use; a statement of measures al­
ready taken to reduce flood hazards; maps delineating the flood-prone
areas; and a history of the flood experience of the community. The ap­
plication must also show that the community has enacted and will
enact further land-use regulatory measures consistent with the criteria
established by the FIA for reduction of flood damage.

The minimum floodplain management measures for these hazard­
prone areas are incremental, depending on the amount and type of data
available. A Flood Hazard Boundary Map is drawn that identifies those
areas of the community that have a special flood hazard. To maintain
eligibility in the NFIP under the emergency program the community's
floodplain management measures must include the following for the
special flood-hazard areas;

1. Require building permits.
2. Review permits to determine whether proposed building sites will

be reasonably safe from flooding.
3. Provide that new construction, substantial improvement, or major

repairs in locally known hazard areas must
a. be anchored to prevent movement or collapse.
b. be built with flood-resistant materials and equipment.
c. be built using construction methods and practices that mini­

mize flood damage.
4. Regulate subdivisions and new developments to

a. minimize flood damage.
b. locate and construct new utilities to minimize or eliminate

flood damage.
c. provide adequate drainage.
d. eliminate or minimize infiltration in new water and sewer

systems.
e. design on-site waste disposal systems to avoid impairment by

flooding.

Once a community is deemed eligible under the emergency program
and a Flood Hazard Boundary Map has been issued, the FIA undertakes
detailed flood studies to determine the actuarial rates to be charged.
Detailed topographic (elevation) and hydrologic (water distribution)
studies are performed, at no cost to the community, to develop
technical information about the base flood elevation that has, on the
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average, a 1 percent chance of occurring each year (100 year flood). The
data gathered in these studies is used to prepare a flood insurance
report for the community and, after a period of time in which the com­
munity may contest and appeal the findings of the report, a Flood In­
surance Rate Map is published with an effective date. The rate map
both delineates the special hazard areas and divides the mapped area
into zones according to flood hazard factors. These factors translate
flood frequency information into rates based on first floor elevations. A
community enters the regular program (as distinguished from the
emergency program) at the time the rate map is completed.

To be eligible for, and to remain in, the regular program, certain ordi­
nances must be adopted. For example all new or substantially
improved residential structures6 must have their lowest floor, includ­
ing basement, elevated to or above the level of the 100 year flood. New
or substantially improved nonresidential structures must be similarly
elevated, or must be floodproofed to or above the 100 year flood level in
accordance with standards defined by the Corps of Engineers in their
publication Flood Proofing Regulations (1972).7

In coastal high hazard areas, in addition to applying elevation and
floodproofing standards for new construction, communities must
ensure that existing structures that are repaired, reconstructed, or
improved are
1. Located landward of mean high tide.
2. Elevated above the 100 year flood level and anchored to piles.
3. Provided with space below the lowest floor free of obstruction or

constructed with "breakaway walls."

Terms of a Policy Flood insurance policies are written for one year
terms under both the regular and emergency programs. Each policy
carries a minimum deductible of $200 or 2 percent of the loss,
whichever is greater. Policies may be written in any eligible area by any
licensed property and casualty agent or broker. The rates and limits of
insurance shown in Table 2.1 are dependent on whether the com­
munity is in the emergency or regular program.

When a community initially qualifies for the sale of flood insurance
under the emergency program, limited amounts of coverage are avail­
able at subsidized rates for virtually every building, as well as the
contents, regardless of the risk.

After a rate map has been prepared and the community enters the
regular program, the limits are substantially higher than those under
the emergency program. The second layer of coverage at actuarial (non­
subsidized) rates is available, together with the subsidized first layer of
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Table 2.1 Flood Insurance Rates for the Continental United States

Regular Program2

Emergency Programl

I
First Layer Second Layer

Subsidized Total
Rates Actuarial Limits of

Limit (Per $100) Limit Rates Coverage

Single
Family
Residential $35,000 25¢ 150,000 Varies I $180,000

Other
Residential 100,000 25¢ 150,000 Varies 250,000

Non-
Residential 100,000 40¢ 150,000 Va ri es 250,000

Contents,
Residential
(per unit) 10,000 35¢ 50,000 Varies 60,000

Contents,
Non-
Residential 100,000 75¢ 200,000 Varies 300,000
(per unit)

Emergency Program.

2. a. Full coverage is available under the Regular Program
for all structures in the community.

b. New construction and substantial improvements in the
flood hazard areas must pay actuarial rates for all
coverage.

c. All existing structures must pay actuarial rates for
the second layer of coverage and have the option of
paying either the subsidized or actuarial rate for
the first layer, whichever is lower.

d. New construction outside the flood hazard area is
treated the same as existing structures.

e. The maximum actuarial rate for 1-4 family residen­
tial structures is 50¢ per $100 of coverage under
certain conditions.

SOURCE: Federal Insurance Administration.

coverage, for all existing structures regardless of location. Under the
regular program, for new structures in the special flood-hazard areas,
both layers of coverage are made available at actuarial rates reflecting
the degree of flood risk.

Actuarial premium rates reflect the risk for new construction built at
required elevations. In some cases these rates are actually lower than
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the subsidized rates; however, the rates for new structures built
improperly in the special flood-hazard areas are very high.

If the owner of a single family dwelling unit has purchased sufficient
insurance to cover at least 80 percent of the structure's value (or the
maximum amount of coverage available to him, if that amount is less),
a claim is paid at full replacement cost. Otherwise the insurance pay­
ment is based on the actual cash value of the losses.

Structure of the Program. This section describes the structure of the
flood program which was in effect until the beginning of 1978. Nor­
mally an insurance agent deals directly with the firm(s) he represents.
As shown in Figure 2.5 the agent who wrote flood insurance had to

Disseminates information to
public and insurance agents;
processes all flood insurance
policies; handles adjustment
of claims for loss payments.

Acts as mediator of insurance
transaction; explains policy
coverage; provides counsel to
property owner.

Association of private
insurance companies-provides
flood insurance.

Federal govern ment

Federal Insurance
Administration

t
State coordinating

agency

t
National Flood Insurers

Association

t
NFl A servicing company

for eligible area

t
Licensed property and

casualty insurance
agent or broker

$
Homeowner in eligible

community

Identifies flood - prone
communities; sets standards of
floodplain management;
determines community
eligibility; sets rates and terms
of flood insurance; subsidizes
premiums; provides reinsurance.

Coordinates activities of flood
insurance program; assists
communities in becoming eligible
and in adopting floodplain
management regulations to
qualify for the program.

Figure 2.5 Structure of National Flood Insurance Program.
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deal with a single NFIA servicing company in his area. Servicing com­
panies were insurance firms appointed (generally on a statewide basis)
to disseminate flood insurance information to the public and to agents,
to process all insurance policies, and to handle the payment of claims
in the state or region. Servicing companies were reimbursed on a slid­
ing scale determined by the volume of flood insurance they handle.

Rates and terms for flood insurance are fixed at the federal level
rather than by the individual insurance firms or state regulated rating
bureaus. Figure 2.5 also shows that reinsurance was made available to
private firms through the federal government. For most other kinds of
property insurance firms enter into such agreements with private
reinsurers. The governor of each state also appointed a coordinating
agency to integrate the activities associated with the flood insurance
program in that state. Such an organization does not exist in other lines
of insurance.

Commission rates to agents are 15 percent of the flood insurance pre­
mium, or $10, whichever is higher. Due to the amount of paper work
involved and the time required to become familiar with the rating
manual, agents have a limited economic incentive to actively market
this coverage. This problem is exacerbated by a lack of interest in flood
coverage by many residents, even those facing serious potential prob­
lems.8 The agent who initiates personal contact may find that his ef­
forts go largely unrewarded. He is thus likely to curtail future efforts in
marketing policies.

If a homeowner eligible for flood insurance does not purchase
coverage and suffers flood damage, he can still receive a federal
disaster loan from the Small Business Administration or Farmers Home
Administration. As a condition for such assistance, however, he will be
required to purchase flood insurance. In some cases victims who can­
not afford flood insurance may be provided coverage through a state
grant. This provision was incorporated in the Disaster Relief Act
Amendments of 1974. There is no guarantee that victims will renew
their flood policy when it expires.

Despite the lack of active participation by agents, the National Flood
Insurance Program has grown rapidly, as shown in Figure 2.6. The
substantial increase in the number of communities and policy sales
since 1974 has been related to the passage of the Flood Disaster Protec­
tion Act of 1973, with its strong inducement for participation in the
program, and the formal requirements by most banks and financial in­
stitutions for flood coverage as a condition for a new mortgage.

The positive impact that this legislation has had is best illustrated by
comparing the number of policies in force and insurance claims paid in
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Figure 2.6 Historical growth of the National Flood Insurance Program.

areas affected by both Tropical Storm Agnes in 1972 and Hurricane
Eloise in 1975. Although Eloise caused approximately 60 percent less
damage to homes and contents than Agnes, the amount of insurance
claims resulting from the 1975 hurricane was more than 10 times
greater than that after the 1972 storm. The number of policies in force
in all states affected by both disasters rose from 61,000 to 258,000 in
this three year period (U.S. Congress, 1975).9

Of the 21,000 flood-prone communities in the United States, 14,356
were part of the emergency program and another 1,255 were in the
regular program as of July 31, 1977 and over 1 million residential
policies were in force. The distribution by states of communities par­
ticipating in the program and the residential policies in force is shown
in Figure 2.7. The Northeastern states have the most communities
enrolled in the program while the Gulf Coast states have the most
residential policies in force of all regions of the country.

Earthquake Insurance in California

Although earthquake insurance is written by private firms throughout
the United States, approximately three-quarters of all policies are
purchased in California. Most of the earthquake insurance in force
covers commercial and industrial properties. Residential coverage is
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readily available; however, few homeowners have had an interest in
such protection. In 1976 less than 5 percent of homeowners residing in
California were covered by an earthquake insurance policy.

Earthquake insurance practices differ slightly between the Pacific
Coast states and the remainder of the United States. In the West earth­
quake insurance usually is written as an endorsement to the standard
comprehensive homeowners policy and is subject to a minimum de­
ductible of 5, 10, or 15 percent, depending on the type of construction.

The structure of the California earthquake insurance industry is
similar to that of most other types of property insurance. As Figure 2.8

State Insurance
Commissioner

Acts as mediator of insurance
transaction; explains policy
coverages; provides counsel;
settles claims

Sets rates and terms of
earthquake insurance

e company
reinsurance

Regulates insurance
including solvency

of insurer

ests Insuranc

"'\ 7
Private insurance
company writing

earthquake
insurance

Agent
representing

insurer

California homeowner
wishing to purchase

earthquake
insurance

SUgg
rates a

Figure 2.8 Structure of California earthquake insurance industry.
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Table 2.2 California Earthquake Insurance Rates, Building Rates per $100
Coverage (Insurance Services Office)

Class of Mandatory Zone
Type of Construction Risk Oeducti b1e 2

Small wood frame structures as dwell ings not over
3,000 square feet and not over 3 stories 5% .15 .11 .23

One story all steel. Single or multistory steel frame,
concr,ete fi rep roofed , concrete exterior pane 1 WB 11 s,
concrete floors and roof--modera te wa 11 openings;
otherwise Class V. II 5% .25 .19 .38

Single or multistory concrete frame, concrete walls,
floors and roof--moderate wall'openings, otherwise
Class VI. III 5% .30 .23 .45

Large area wood frames and other wood frames not
falling in Class I. IV 5% .35 .25 .53

Single or multistory steel frame, unreinforced
.25 .53masonry exteri or panel wa 11 5, concrete floors and roof. 5% .35

Single or multistory concrete frame, unreinforced
masonry exteri or panel wa 11 S, concrete floors and roof. VI 5% .40 .30 .60

Walls of cast in place or precast reinforced concrete,
reinforced brick, reinforced concrete block, or rein-
forced brick, with floors and/or roof other than rein-
forced concrete. Reinforcing must be adequate. VII 10 % .75 .56 1.12

Bearing walls or unreinforced adobe, hollow clay tile,
1.87 3.75or unreinforced hollow concrete block. VII I 15 % 2.50

8uildings which can resist earthquake of 1906 type Special
wi th mi nimum to slight property damage. Rate 5%

NOTES: All rates quoted in this table require 70% coinsurance. Rates in this table are for the Earth­
quake Damage Assumption Endorsement. All buildings during the course of construction in Cal Hornia are
placed in one of the following classifications: I, IV, V, VI, VII, or VIII. Rates given in this table are for
use with the mandatory percentage deductible. To obtain rates for other optional percentage deductible reduce
ra tes shown in table for each percent of deducti b1e in excess of the rna ndatory percentage as follows: 2% on
Class I to VI and Class-Special Rate, and 1% on Class VII and VIII. The maximum percentage deductible per­
mitted is 40%.

*Rates will be quoted upon application to ISO.

indicates, earthquake insurance is available from licensed property and
casualty insurance agents. Most insurance firms writing earthquake in­
surance coverage in California use the rates developed by the Insurance
Services Office (ISO) although they are not required to do so. When ISO
rates are not used, the deviation averages 10 to 15 percent in either di­
rection.

Rates are a function of the risk zone in which the structure is located
and its type of construction. For California there are three different
hazard zones and eight types of construction, ranging from frame
dwellings (the most stable) to buildings with clay, tile, unreinforced
hollow concrete block, or adobe walls (the most vulnerable). Table 2.2
shows how the premiums vary by type of construction and hazard
zone. Rates for frame dwellings, which comprise almost all residences
in the state, vary from $0.11 to $0.23 per $100 coverage, depending on
their location.
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There is a 5 percent deductible on the actual cash value of the struc­
ture. This deductible enables insurance companies to provide coverage
at the above premiums while allowing the homeowner to protect
himself against catastrophic losses should his dwelling be
substantially damaged or destroyed by a quake. Without the deductible
a number of controversial claims would be filed:

for such things as plaster cracking and maintenance deficiences which
result from settling and normal aging of a dwelling and are in no way con­
nected with earthquake damage (Brinley, 1973, p. 6).

Insured individuals are reimbursed at full replacement cost (minus
the deductible) if at least 70 percent of the value of the structure is
insured against earthquake damage. When the amount of insurance is
less than 70 percent of the value of the structural damage, the company
only pays a portion of the replacement cost, with the actual amount de­
termined by how much insurance was taken out.

To safeguard against large losses companies writing earthquake in­
surance generally enter into agreements with private reinsurers to
transfer part of their risk. Should all homes in California be required to
purchase insurance as a condition for a mortgage, the industry fears
that there would not be sufficient reinsurance coverage to absorb the
probable maximum loss from a damaging quake in a populated area of
the state (U.S. Department of Housing and Urban Development, 1971,
p.55).

Earthquake insurance, like all other lines of property insurance, is
regulated by the insurance commissioner of the state in which it is
written. The principal role of the commissioner is to assess the sol­
vency of the insurers and reinsurers writing in that state and to as­
certain that insurance rates are not excessive, inadequate, or unfairly
discriminatory.

2.4 COMPARISON OF FLOOD AND EARTHQUAKE
COVERAGE

Table 2.3 outlines the key differences between flood and earthquake
insurance. Flood insurance has been marketed since 1969 by private
licensed property and casualty agents as a separate policy, with rates
on existing homes subsidized by the federal government. Coverage is
only available to residents in flood-prone communities who are partici­
pating in the National Flood Insurance Program. Rates and terms for
flood insurance are set by the Federal Insurance Administration.
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Earthquake insurance, which is similar to most other lines of
property insurance, is marketed by licensed property and casualty
agents and is normally written as an endorsement to homeowners
policy. The coverage has been readily available in California since
1916 at nonsubsidized rates set by private insurance firms according to
state regulations.

2.5 SUMMARY

This chapter briefly discusses the nature of the flood and earthquake
hazards, then focuses on the availability of insurance against losses
from these two types of disasters.

In the flood program federally subsidized insurance is marketed by
private companies to homes and businesses in a flood-prone area, but
only after the community has taken positive steps toward reducing
potential losses by adopting permanent land-use measures and build­
ing code regulations with effective enforcement procedures. New
construction can be insured at an actuarial rate reflecting average an­
nual damage from a flood.

Earthquake insurance is available in California through licensed
property and casualty insurance agents representing private firms, and
is regulated by the state insurance commissioner. Most insurance firms
writing coverage use the rates developed by the Insurance Services Of­
fice although they are not required to do so. Rates on wood-frame
homes normally range from $0.11 to $0.23 per $100 coverage depend­
ing on the hazard zone in which the structure is located. There is a 5
percent deductible on the actual cash value of the policy. Reinsurance
coverage is available from private firms.
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NOTES

Disaster Insurance Protection: Public Policy Lessons

1. A more detailed seismic risk map of the United States, based on probabilistic ground
acceleration, has been developed by Algermissen and Perkins (1976).

2. When some insurance companies actually promoted earthquake insurance in
California after the San Fernando quake, there was little interest in coverage by
homeowners (see Chapter 1, p. 7).

3. Akerlof (1970) and Williamson (1975) have suggested that the problem of adverse se­
lection is related to asymmetries in available information between the individual
considering purchasing coverage and the insurance company offering policies. For
example a homeowner on a floodplain will be more aware of the potential damage to
his home than the company marketing coverage unless the agent is willing to inspect
each property individually. Since it is easier for the consumer to assess the risks in­
volved than the insurance company, the average condition of property in relation to
the hazard will deteriorate as the premium rises. As a result it is possible that no in­
surance sales will take place at any price.

4. A more detailed discussion of the history of the federal involvement in flood in­
surance can be found in a booklet issued by the National Flood Insurers Association
(1976).

5. The institutional arrangements with respect to the flood insurance program
described in this section are based on Part A of the National Flood Insurance Act
which was in effect until Dec. 31, 1977. As of January 1,1978 the Federal Insurance
Administration instituted Part B ofthe Act thus ending its partnership with the Na­
tional Flood Insurers Association. Private insurance agents still market flood policies
but the underwriting of risks for the insurance is completely assumed by the federal
government.

6. A substantial improvement is defined to be an improvement or repair of a structure,
the cost of which equals or exceeds 50 percent of the market value of the structure
before the improvement is started or the damage has occurred.

7. In a study undertaken for the FIA, Brown and Lind (1976) suggest that the 100 year
flood standard is an arbitrary one. They advocate a procedure whereby structures are
floodproofed or elevated to the point at which the net benefits of protection are
maximized. They define net benefits to be the benefits from flood probability reduc­
tion less the cost of raising or floodproofing the structure. The authors demonstrate
that in some cases this level will be above the 100 year flood standard while in others
it will be below.

8. A 1975 survey of independent agents operating in New York, New Jersey, and Con­
necticut revealed that 36 percent do not advise their clients of the availability of flood
insurance. The major reason given for not providing this information was the agent's
belief that their clients are not interested in flood insurance. Inadequate commissions
were cited by a substantial minority of agents as a reason for avoiding the flood
program, but this rationale was far outranked by the lack of client interest (Cummins
and Weisbart, 1977).

9. A detailed evaluation of the National Flood Insurance Program as it relates to flood
plain management appears in Anderson (1974) and Platt (1976).



3
Theoretical

Perspectives

Our primary interest in this book lies in understanding individual deci­
sion processes regarding low probability events so that this knowledge
can be utilized to develop public policies with respect to natural
hazards. Up to now policy recommendations regarding the adoption of
protective activities and hazard mitigation measures by individuals
have been based on models of choice which assume that individuals
are able to collect and process information for making detailed compar­
isons of the benefits and costs associated with specific actions. In par­
ticular, economists have relied on the expected utility model as a basis
for recommending alternative courses of action.

A principal argument for using such a theory is that it is based on a
set of postulates that to its advocates "appear as convincing as the rules
of logic" (Marschak, 1968, p. 49). These axioms imply that the
consistent man behaves as if he assigned probabilities to different
states of nature (e.g., chance of a severe flood), assigned numerical
utilities to the possible results of each course of action (e.g. a severe
flood with no insurance protection), and then chose the action that
would give him the highest expected utility.

In this chapter we provide a brief overview of expected utility theory
and show how it may be used to evaluate whether insurance is an at-

45
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tractive option. The main purpose in introducing this theory is to indi­
cate how it can be subjected to empirical testing, using data from the
field survey and controlled laboratory experiments. We then propose a
sequential model of choice as an alternative view of consumer decision
making with respect to insurance purchases. A set of hypotheses im­
plied by this model is also examined in later chapters with the use of
data from the field survey and controlled laboratory experiments.

3.1 A MODEL OF INSURANCE BASED ON EXPECTED
UTILITY MAXIMIZATION

Basic Principles*

The objective of expected utility theory is to provide a rational means
for making decisions under conditions of uncertainty by prescribing
the course of action that will conform most fully to the decision
maker's own goals, expectations, and values.

For simple problems involving decisions under uncertainty the
situation can be represented by a payoff matrix in which the rows cor­
respond to alternative actions that the decision maker can select; the
columns correspond to possible states of nature. Expected utility
theory is designed to determine the optimal course of action.

An illustration of such a payoff matrix is provided in Table 3.1, in
which a homeowner is considering one of two options: not purchasing
flood insurance or buying a policy covering the entire market value of
his property.

*The material in this section can be skipped without loss of continuity.

Table 3.1. Example of a PayoffMatrix

States of Nature

Alternatives

Do not purchase
insurance

Purchase insurance
covering market
value of house

Severe Flood

No insurance,
severe flood

(-2000)

Insurance,
severe flood

(-100)

No Flood

No insurance,
no flood

(0)

Insurance,
no flood

(-100)
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For simplicity, assume two states of nature: a severe flood or no flood.
The values given in the cells of Table 3.1 represent the homeowner's
utilities for the various consequences. If the probabilities of a severe
flood and no flood are taken to be 0.1 and 0.9, respectively, we can
compute the expected utility for each action, Ai (Le., E[U(A i)]) as
follows:

E[U (Ad] = 0.1 (-2000) + 0.9(0) = -200
E[U (A z)] = 0.1 (-100) + 0.9 (-100) = -100

In this situation the individual will purchase insurance because it
has greater expected utility than does not buying a policy. Von Neu­
mann and Morgenstern (1947) developed a formal justification for the
expected utility criterion. They showed that if an individual's
preferences among gambles satisified certain basic axioms of rational
behavior, then utilities could be assigned to outcomes in such a way
that choices could be described as maximizing expected utility. Savage
(1954) later generalized the theory to allow the probabilities to be sub­
jective or personal, not always objective.!

Application to Insurance Decisions*

The preceding framework can be extended to the more general case in
which an individual can buy any amount of insurance protection rather
than being restricted to the extremes of full coverage or no protection.
The utility function is thus assumed to be continuous over some rele­
vant range. We know that those individuals having low estimates of the
premium in relation to the probability of a disaster and resulting loss
are most likely to purchase insurance. We need to make this statement
more precise so that we can test the expected utility theory using data
from the field survey. A convenient way of treating this problem is to
utilize a "state-preference" model.

This approach, formulated by Arrow (1953), recognizes that indi­
viduals have the opportunity to purchase tickets that can be cashed in
for money if certain states of nature occur. Insurance is an excellent
example of such a ticket: a policyholder can only collect when a
disaster causing damage to his property occurs.z

We now consider the case where there are only two states of nature:
disaster or no disaster, and the person has the same utility curve
regardless of whether he suffers a 10ss.3 To determine an optimal

*The material in this section can be skipped without loss of continuity.
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(3.1)

course of action, a person must have subjective estimates ofthe follow­
ing variables:

p = cost per dollar value of protection (Le., insurance premium)
z = probability of the disaster
L = loss resulting from the disaster
t = percent tax write-off on uninsured 10sses4

f = interest rate differential on uninsured losses due to federally
subsidized disaster loans

The individual has predisaster wealth or assets (W) and is assumed to
be averse to risk. He must then determine how much insurance
coverage (I) he should purchase against a potential loss (L) so as to
maximize his expected utility. Whenever the optimal amount of in­
surance protection (I*) is positive but less than the value of the
potential loss (L), then coverage is determined by

(1 - z)p U'[W - L + (1 - p)I + (t + n(L - 1)]
z(1 - P - t - n - U'[W -pI]

where 0' represents the marginal utility of a particular wealth level.5

The left-hand side of (3.1) indicates the ratio ofthe expected cost of
insurance should a disaster not occur, (1 - z)p, to the expected net gain
in assets from insurance should a disaster occur, z(1 - p - t - n. We
define this "contingency price ratio" to be R. The right-hand side
represents the ratio of marginal utility of wealth in a "disaster state" to
marginal utility of wealth in a "nondisaster state" if I dollars of in­
surance is purchased.

Let us now consider how the optimal amount of insurance protection
(I*) varies with R. If R = 1, then the right-hand side of (3.1) will be
equal to 1 if I* = L, so that the homeowner will want full insurance pro­
tection. For values of R below 1 insurance is even more attractive than
before, so that a person would purchase more insurance than his
maximum loss L if he were allowed to do so. Since he is not, we know
that I* = L whenever R < 1. Naturally as R increases above 1, insurance
becomes less attractive. At a high enough premium an individual will
not want to purchase any insurance. Let R* represent the smallest value
of R at which the individual would prefer to have no coverage at all.
This value represents the ratio of the marginal utility of postdisaster
wealth to predisaster wealth if the individual does not purchase any in­
surance. Whenever R > R* the optimal value of I* = o.

As one would predict, insurance will be most attractive for low in­
come homeowners who expect severe damage and do not anticipate
receiving financial disaster assistance from public agencies. Indi-
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vi duals in a high income tax bracket with an expectation of liberal
disaster relief from the federal government will have a disincentive to
purchase an insurance policy. In addition should the homeowner ex­
pect a forgiveness grant of G dollars to restore some of his property
damage from a disaster, his estimate of net loss in equation (3.1) will be
L - G and insurance will be even less attractive than without the grant
provision.

An Illustrative Example

To evaluate how accurately the expected utility model describes in­
surance behavior, it is necessary to elicit information from a home­
owner on his estimated chances of a disaster (z), the associated loss to
his property (L), and his estimate of the insurance premium (P).
Furthermore it is necessary to know how much the homeowner expects
from various sources should he suffer losses and be uninsured: his tax
bracket for writing off losses (t), any grants he expects as part offederal
disaster relief (G), and the interest rate differential arising from
federally subsidized loans (f). By constructing a person's utility func­
tion based on his current wealth (W), it can be determined how much
insurance, if any, he should purchase to maximize his expected utility.

The following example illustrates how this data would be utilized to
make an optimal decision. The Smith family owns a $30,000 wood­
frame home several blocks from the Green Brook in Plainfield, New
Jersey. In her household Ms. Smith is the most knowledgeable person
about matters related to insurance. She feels that minor flooding of the
Green Brook would cause no damage to their house and contents but
that severe flooding of the brook would result in a loss to them of
L = $20,000. The chances of such a severe flood occuring next year are
estimated by her to be lout of 100, hence z = .01.

The annual family income is approximately $18,000, so that with ap­
propriate deductions the Smiths have a marginal federal income tax
rate (t) of 0.25. Ms. Smith just became aware that flood insurance is
available in Plainfield but does not know the premium. However, she
estimates the cost per $1000 coverage to be $3, so that p = .003. If flood
insurance actually cost her this amount, then protection against a
$20,000 loss would be $60. If a severe flood caused damage to their
house and they were uninsured, Ms. Smith would not expect any for­
giveness grants from the federal government, but would anticipate
receiving a 5 percent low interest disaster loan from the Small Business
Administration to cover their entire loss. With a current market interest
rate of 9 percent such a loan represents a potential write-off off = 0.04.
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Based on the family's current wealth (W), Ms. Smith has been able to
specify her utility function to analyze her optimal decision with
respect to purchasing insurance. In determining this utility function
she must arbitrarily assign numbers to two of the outcomes, with the
larger number associated with the preferred outcome.6 As shown in
Figure 3.1, Ms. Smith assigns a utility of 0 to their current wealth level
W, which is equivalent to the outcome "no insurance and no flood."
For the case "no insurance and a severe flood" the Smiths' wealth level
drops to W - 20,000 and she assigns a utility of-2000 to this outcome.
These preassigned values represent the two extreme cases for this
problem, and form the end points of Ms. Smith's utility curve. Using
these two values Ms. Smith can determine the utility associated with
any outcome to her that results in wealth between W
and W - 20,000. These utilities comprise the curve shown in Figure 3.1.

From the data provided by Ms. Smith it is now possible to construct a
payoff matrix for any set of alternatives. Table 3.2 examines the two
extreme alternatives: do not purchase insurance (AI)' or purchase
$20,000 worth (Azl.

Table 3.2 PayoffMatrix for Ms. Smith

States of Nature

Alternatives

Do not purchase
insurance

Purchase $20,000
worth of coverage

Severe flood
(z = .01)

-2000

-5

No flood
(1 -z = .99)

o

-5

The respective utilities for each possible outcome are specified in the
appropriate cells. Note that if Ms. Smith follows action A z and
purchases full insurance for $60, then the utility to her of this course of
action is -5 whether or not a flood occurs. If on the other hand she
decides not to buy a policy, the expected utility ofthis alternative (AI)
would be -20 [i.e., .Ol( -2000) + .99(0)].

If these were the only two available options, Ms. Smith would prefer
to purchase full coverage rather than no insurance, since A 2 has a
higher utility. If she can purchase any amount of insurance, the optimal
amount (1*) is determined by relating the insurance premium to the
chances and consequences of a severe flood. This premium/loss ratio
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Figure 3.1 Ms. Smith's utility curve.

has been termed a "contingency price ratio" and is given by the left­
hand side of equation (3.1). If Ms. Smith's estimates are used, the value
of this ratio, R, is 0.42. As discussed above, whenever R is less than 1 it
is optimal to purchase full insurance coverage. Hence Ms. Smith
should buy a $20,000 policy. 7

Empirical Tests of Utility Theory

Despite the widespread acceptance of utility theory as a model for pre­
dicting insurance purchase decisions, relatively few empirical studies
have been undertaken to test its descriptive accuracy. Markowitz
(1952) presented individuals with choices between a certain loss x and
a probabilistic one (Le. a one in ten chance of losing 10 times x). He
found that when x was sufficiently high individuals preferred to gam­
ble rather than incur a certain loss. This risk seeking behavior in the
loss domain runs counter to the conventional assumptions made by
economists in analyzing optimal insurance decisions. Yaari (1965)
presented data suggesting that the propensity of an individual to buy
insurance and gamble can be explained by the subjective exaggeration
of the probabilities of rare losses or gains. In the few controlled experi­
mental studies of insurance buying, behavior contrary to utility theory
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has been observed. For example, Murray (1971, 1972) and Neter and
Williams (1971) found that utility functions scaled individually for
each of their subjects failed to predict insurance preferences. Schoe­
maker (1976), studying clients of an insurance agency, found
preferences for low-deductible policies, context effects, and scale ef­
fects, all of which run counter to the theory.

An experiment by Williams (1966) showed that people's preferences
among gambles offering no chance of gain were unrelated to their
preferences among speculative gambles, which have a chance of loss or
gain. Neither of these preferences predicted insurance behavior outside
of the laboratory (for similar results, see Greene, 1963, 1964). A recent
review of laboratory studies not involving insurance decisions, by
Slovic, Fischhoff, and Lichtenstein (1977), indicates that the expected
utility theory accounts poorly for preferences among speculative gam­
bles except in very simple situations. Finally Kahneman and Tversky
(1978) presented subjects with a series of choice problems among risky
prospects. They found that individuals exhibited several pervasive ef­
fects that are inconsistent with the basic tenets of utility theory. One of
their principal findings is that people underweight outcomes that are
probable when compared with outcomes that are obtained with
certainty. This tendency frequently produces risk aversion in choices
involving sure gains and risk seeking behavior in choices involving
sure losses.

Incorporating Search Costs into the Model

The preceding analysis and empirical tests in the literature assume that
there are no costs of collecting data on either the probabilities offlood­
ing, the resulting losses, or the insurance premiums. In reality some
time and effort are involved in gathering information, and this may
cause individuals not to purchase insurance even though the model
may suggest that they should protect themselves.

In recent years economists have begun to pay attention to these
information problems by including a cost of search in models of
consumer behavior.s Search theory, which purports to explain how in­
dividuals behave when they have imperfect or incomplete market in­
formation, has been utilized in determining an optimal strategy with
respect to routine purchases such as groceries or durable goods. The
objective is to specify the optimal number of price quotations if there is
a fee associated with collecting information from each seller. This fee is
generally interpreted as the cost of visiting a store.
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Such models of search are not directly relevant to the decision­
making process for purchasing insurance for several reasons. For one
thing they assume that the only unknown variable is the price of the
product. In the case of insurance the decision maker must collect in­
formation not only on the price and terms of a policy, but also on the
hazard for which coverage is offered. Even if one wanted data on the
likelihood of a disaster and its potential damage, it is not clear where
one would turn for this information. The process may involve a
detailed search of official records or discussions with friends and
neighbors, with no guarantee of success.

There is a second reason why the models of search utilized by
economists are not directly relevant to the insurance purchase deci­
sion. Empirical evidence from a study of consumer attitudes toward in­
surance suggests that quality considerations rather than price are the
prime determinant of where one buys coverage. Thus in a field survey
of a random sample of 2462 individuals throughout the United States,
undertaken in 1973 for the Sentry Insurance Group (Cummins e1. aI.,
1974), 38 percent of the respondents noted that the insurance company
was the most important factor in the choice of an automobile and
homeowner policy. Only slightly more than one-quarter picked price
as the principal determinant of their purchase decision. In fact, over
half of those policyholders with auto insurance, and almost three­
quarters of the individuals with homeowners coverage, had not tried to
compare prices charged by different companies. Among those who
compared prices only 45 percent purchased insurance from the com­
pany charging the lowest premium.

Even if price were a critical input to the final decision regarding in­
surance, the marginal cost of obtaining this information is relatively
low, since one normally can obtain information on premiums and
coverage directly through telephone calls. In the survey conducted for
Sentry only 8 percent of the respondents felt it would be difficult to ob­
tain comparative price data on homeowners insurance.

Our contention is that the principal factor inhibiting the search for
data on insurance is human inertia. In formal terms the expected utility
model can be modified so that it treats this reluctance to act as a fixed
cost of getting started. Such an approach, however, provides little
insight into the decision-making process of individuals. Kunreuther
(1976) provides an illustrative example of how the time and effort of
initiating contact with one's agent can be incorporated as a fixed cost in
the expected utility framework. He shows that this factor may cause a
homeowner not to buy coverage when he otherwise might want to do
so.
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This modification of the expected utility model enables us to explain
individual behavior on an ex post facto basis. Thus, by defining the
costs of making decisions to be sufficiently large, or postulating a
specific form of a person's utility function, it is possible to
rationalize an individual's actions. But such reasoning does not tell us
what factors influence his decisions. Unless we can isolate important
variables that describe this process, policy recommendations for
changing behavior may not produce the intended effect.

3.2 A SEQUENTIAL MODEL OF CHOICE FOR INSURANCE
DECISIONS

There is a more fundamental objection to the use of expected utility
theory as a descriptive model of choice under uncertainty. The indi­
vidual is assumed to behave as if he satisfied the axioms on which the
theory is based. For example, his choice among alternative policies
(e.g., purchase no insurance, purchase full insurance coverage) is de­
termined as if he multiplied utilities by probabilities. We have already
noted the difficulties in obtaining information on low probability
events and their associated losses. Even if a person has collected these
data his computational limitations may lead him to behave in a manner
that is inconsistent with the assumptions of utility theory.

Over the last 20 years leading economists have been calling for a
more detailed study of individual behavior to verify the assumptions
on which formal models such as utility theory are based. Thus Tjalling
Koopmans noted as early as 1957 that

If, in comparison with some other sciences, economics is handicapped
by severe and possibly insurmountable obstacles to meaningful experi­
mentation, the opportunities for direct introspection by, and direct
observation of, individual decision makers are a much needed source of
evidence which in some degree offsets the handicap. We cannot really feel
confident in acting upon our economic knowledge until its deductions re­
concile directly observed patterns of individual behavior with such im­
plications for the economy as a whole as we find ourselves able to subject
to test (Koopmans, 1957, p. 140).

In his 1970 presidential address to the American Economic Associa­
tion, Wassily Leontief stated that

In the presentation of a new model, attention nowadays is usually
centered on a step-by-step derivation of its formal properties. . . . By the



Theoretical Perspectives

time it comes to interpretation of the substantive conclusions, the assump­
tions on which the model are based are easily forgotten. But it is precisely
the empirical validity of these assumptions on which the usefulness of the
entire exercise depends. What is really needed, in most cases, is a very dif­
ficult and seldom very neat assessment and verification of these assump­
tions in terms of observed facts. Here mathematics cannot help and be­
cause of this, the interest and enthusiasm of the model builder suddenly
begin to flag (Leontief, 1971, p. 2).

55

Even more recently, in his 1973 presidential address to the American
Economic Association, Kenneth Arrow stressed that

The uncertainties about economics are rooted in our need for a better
understanding of the economics of uncertainty; our lack of economic
knowledge is, in good part, our difficulty in modeling the ignorance of the
economic agent (Arrow, 1974, p. 1).

The leading critic of utility maximization as a descriptive theory has
been Herbert Simon, who observed

The classical theory is a theory of man choosing among fixed and known
alternatives, to each of which is attached known consequences. But when
perception and cognition intervene between the decision maker and his
objective environment, this model no longer proves adequate. We need a
description that takes into account the arduous task of determining what
consequences will follow on each alternative (Simon, 1959, p. 272).

As an alternative to the expected utility model Simon introduced the
notion of "bounded rationality," in which the decision maker's cogni­
tive limitations force him to construct a simplified model of the world.
Simon (1955) argues that in actual choice situations man has a difficult
time making the computations required to maximize some objective
function. Furthermore it may be very difficult for him to gather the in­
formation to make these decisions.

How do individuals determine that insurance is worth considering
for possible purchase? We hypothesize the process to be a sequential
one: if the individual perceives the hazard to be a potential problem, he
is likely to search for ways to mitigate future losses, including buying
insurance. This search process is likely to be very similar to the one
followed by individuals who are considering the adoption of a new in­
novation. After the individual collects data indicating that insurance is
available, he is likely to decide whether to purchase coverage by selec-
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Stage 1

Stage 2

Stage 3

Is the hazard NOconsidered to be
a problem?

1YES

Is the individual NOaware of -
insurance?

1YES

Is insurance an NOattractive
purchase?

1YES It

Individual Individual Does Not
Purchases Purchase
Insurance Insurance?

Figure 3.2 Stages of individual's insurance purchase decision.

tively processing information. The sequential nature of this process is
represented in Figure 3.2, where three distinct stages are delineated.

Of primary importance is whether the hazard is considered to be a
problem (Stage 1). We hypothesize that the most important variable in
this initial stage is the individual's own past experience. The personal
impact of a disaster will be much greater than any newspaper report or
television coverage can impart. However, to one group of people data
from the mass media may play an important role in influencing their
perception of the problem. Individuals who are concerned about the
potential consequences of a disaster before moving to a hazard-prone
area will undoubtedly collect information on the nature of the event
from impersonal channels such as the mass media as well as from more
personal sources. These homeowners are more likely to consider the
hazard to be a problem than do residents in their area who were not
aware of its. existence at the time they located there.

If a person views the hazard as a problem, he is likely to investigate
the possibility of buying insurance (Stage 2). One reason he may do so
is that he wants to relieve his anxiety about the consequences of a
disaster. 9 Even then, if the product is relatively new (like flood in­
surance) or not marketed on a mass level (like earthquake insurance),
the individual may be unaware of its existence.
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Individuals with an awareness of the problem and interest in in­
surance then must decide whether to buy a policy (Stage 3). A key
variable characterizing this phase of the process is interpersonal com­
munication. Such interaction is critically important, for it reduces the
time and effort needed to obtain data on the terms of a policy. Because
of his computational limitations a person is likely to utilize simple
rules in making his final decision, rather than undertaking sophisti­
cated comparisons of benefits with costs.

3.3 FOUNDATIONS OF A SEQUENTIAL MODEL OF
CHOICE

The sequential model postulates that unless an individual perceives
the hazard to be a problem he will not want to protect himself against
its consequences by buying insurance. Once he attends to insurance,
he may not be able to think logically about all the factors that should
influence his decisions: probabilities, losses, premiums, deductibles,
and so forth. Considerable empirical evidence exists that is consistent
with this information-processing perspective.

Role of Personal Experience

Interestingly enough, one of the earliest studies that indicates man's
limitations in making decisions is in the natural hazards area. Kates
(1962) obtained field data on individual attitudes and adjustments
toward the flood problem through a detailed study of 110 individuals
in LaFollette, Tennessee, on the basis of which he conjectured that

Men on flood plains appear to be very much prisoners of their
experience. . . . Recently experienced floods appear to set an upper
bound to the size of loss with which managers believe they ought to be
concerned (p. 140).

Thus Kates hypothesizes that individuals living in floodplains have
an extremely difficult time dealing with complex information on
probability distributions and potential losses from future floods.
Hence they "simplify the world in order to deal with it" by relying on
their own experience as a guide to the future.

One explanation of why individuals rely on past experience for
making decisions has been offered by Tversky and Kahneman (1973).
They hypothesize that individuals utilize a heuristic, which they call
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availability, whereby they judge the probability of an event by the ease
with which such instances are readily retrieved from memory. The no­
tion of availability may explain why individuals have been reluctant
to protect themselves against hazards until they personally experience
a loss. Prior to a disaster individuals are likely to assign a low
probability to such events if they utilize the availability heuristic.
Once people treat the chances of the hazard as being small, they are
likely to consider it to be a problem worthy of attention.

The limited ability of individuals to deal with information on
natural hazards and their reliance on past experience have been rein­
forced through a series of cross-cultural field surveys summarized by
White (1974) and Burton, Kates, and White (1978). In the latter book
the three geographers characterize individual behavior related to
hazard adjustments by postulating that the choice process does not
begin unless a first threshold of awareness of actual or anticipated loss
is reached. If one relates this notion of "awareness of the problem" to
past experience, this factor is again seen to playa key role in an indi­
vidual's decision-making process.

The idea that personal experience with misfortune is a stimulus to
action has also played a key role in the development of behavioral
theories of decision making in the firm and organization. Cyert and
March (1963, pp. 48-52) argue that the search for new alternatives is
normally generated by a situational response. They cite as an example
the case in which a firm having a strong concern for safety was moti­
vated to look for safer overhead cranes with magnetic controllers only
after one of their employees using old equipment was killed on the
job.

Thus, rather than evaluating protective activities from the point of
view of a detailed benefit-cost analysis, action in an organization is
frequently triggered by a failure to meet its goals. March and Simon
(1958) have made this point in their analysis of organizational change.
They hypothesize that the individual or organization does not search
for new alternatives unless the present course is perceived to be un­
satisfactory. Once a problem exists there is a need to consider taking
action.

Katona (1975) also reaches similar conclusions in his description of
the learning process of consumers, based on an analysis of data from
Survey Research Center studies,lo In the first stage of the process,
which he calls problem recognition, individuals frequently show little
reaction to a new stimulus. Inertia and established habit lead the
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consumer to classify the new stimulus as familiar. Sufficient personal
experience is required for the consumer to become aware of a particular
problem.

Diffusion of Information

Once the individual is aware of the problem, he is receptive to ways in
which he can alleviate its consequences. He may not have adequate in­
formation on protective measures open to him; however, in the case of
flood insurance, subsidized policies have only been marketed in the
United States since 1969, so this form of protection is viewed as a new
product by individuals on the floodplain. Even though earthquake in­
surance has been readily available in California since 1916, some
homeowners do not know of its existence or assume that the premium
is much higher than it actually is. Other families who recently moved
to the state may have just become aware of the availability of such
coverage. Empirical evidence supporting this point comes from a field
survey conducted by Jackson (1974) of 302 residents living in four
earthquake-prone cities on the West Coast. ll Although earthquake in­
surance was readily available in each of these cities, more than one out
of five respondents were not aware that they could purchase a policy.

The expected utility approach does not address the questions of how
data is collected and when it is likely to be demanded. An individual is
assumed to have information accessible to him on insurance, perhaps
at some cost, and decides whether to purchase a policy by comparing
the premium with the potential benefits of coverage. Because the
model is static in nature, it ignores the facts that information is a scarce
resource and that its diffusion takes time. Studies on the adoption of in­
novations provide us with considerable insight into how information is
spread among individuals.

The process is best illustrated by the findings of two classic studies­
one by Ryan and Gross (1943) on the adoption of a new type of hybrid
corn by farmers in two small Iowa communities, the other by Coleman,
Katz, and Menzel (1966) on the adoption of a new medical drug by doc­
tors in four Midwestern communities. 12 In the hybrid corn study most
farmers first learned about the innovation from sources such as
salesmen or the mass media, but neighbors were the most frequent
channel leading to the actual adoption of the product. The medical
drug study demonstrated a similar pattern: salesman and direct mail
were the most frequent sources of original knowledge about the drug,
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but just prior to adoption the doctor was most likely to consult a
colleague or seek information from a professional journal article. The
authors conclude that these channels serve a legitimating role and were
required before the doctor would be willing to prescribe the drug to his
patients. 13

These findings on the importance of personal influence in the adop­
tion process are consistent with our picture of the individual who is
reluctant to expend much time and effort in collecting information. In
fact neighbors and colleagues are likely to have played exactly such an
information dissemination role in the two studies just discussed. In the
case of hybrid corn the farms undoubtedly provided visible informa­
tion, and the farmers verbal information, on the returns from planting
the new seed. Since these yields were considerably better than those
from existing varieties, the farmer was persuaded to adopt the new
product. Similarly doctors undoubtedly turned to their colleagues or
professional journals for detailed information on the physical reactions
of patients to the new drug. Once they learned of its remarkable suc­
cess, they were willing to prescribe its use. Information of this type
would normally not have been available to them from their initial
sources of knowledge about the drug.

Personal communication may also be a particularly important source
of information because there is a tendency to implicitly trust the judg­
ment of a friend or colleague. After discussing a new product with
someone who has adopted it, one is likely to feel that this person has
carefully evaluated the information on which to base a decision. By
making such an assumption, which may not necessarily be correct, an
individual considering the purchase of a new product can justify not
having to collect detailed information.l4

We hypothesize that a similar process characterizes the adoption
of insurance and other protective activities. An individual generally
will first be made aware of the existenceof insurance through the mass
media or an insurance agent. Before buying he is likely to discuss the
subject with friends or neighbors to obtain more information about the
terms of a policy and the need for such protection. If he learns that his
friend or neighbor has purchased coverage, his need to process in­
formation is further reduced, and he then may decide to buy a policy.

There are two major differences, however, between the perceived
characteristics of insurance and those of new products such as hybrid
corn or medical drugs. Insurance lacks observability, since it represents
a contract rather than a product which can be physically seen. Further­
more it does not offer any immediate return. In fact it has value only if a
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particular state of nature such as a flood or earthquake occurS. 15 Forthis
reason the decision to purchase insurance is likely to be closely related
to the individual's awareness of the specific problem with which it is
associated. Empirical data are thus required to determine the effect that
these differences between insurance and other products have on the
adoption process.

Processing of Information

The literature on adoption of innovations suggests ways in which indi­
viduals obtain data, but does not address the questions of what in­
formation they collect and how they process it. Should the individual
be presented with figures on which a decision is to be made, he is likely
to use simpler decision rules than the one implied by expected utility
theory. Suggestive data are provided by Slovic and Lichtenstein (1968),
who undertook controlled laboratory experiments to determine what
factors influenced the relative attractiveness of different gambles and
the amounts that subjects were willing to bid to play each gamble. On
the basis of protocols and statistical analysis the authors concluded
that res'ponses to gambles are "overwhelmingly determined by one or
two risk dimensions and remarkably unresponsive to large changes in
values of the less important factors (p. 9)." Payne and Braunstein (1971)
obtained similar results in a related laboratory experiment.16

Field studies also suggest that consumers know very little about the
products they purchase. For example the Sentry study on homeowners
and automobile coverage revealed that policyholders have limited
knowledge on the nature and terms of their coverage. In the area of
consumer credit, surveys show that many consumers do not know the
interest rates charged on their department store credit cards (Mandall,
1973) or on their installment loans. (Juster and Shay, 1964).

In summary these earlier studies suggest that a consumer will have
little interest in collecting information on insurance unless he feels that
the hazard in question presents a serious problem. Because the diffu­
sion of information on the availability of coverage takes time, the adop­
tion process is likely to be slow even if people are interested in
coverage. In deciding whether to buy, a person is likely to use limited
data and follow simple decision rules rather than behave as if he
maximized expected utility.

In their new and important book on decision making, Janis and Mann
(1977) develop a conflict theory of choice, grounded in research related
to the psychology of stress. Their principal interest is in how external



62 Disaster Insurance Protection: Public Policy Lessons

cues affect emotions and behavior. They then relate the impact of indi­
viduals' coping patterns to informatiolJ. processing strategies and the
determination of a course of action. The sequential model of choice
proposed here is concerned with the relative importance of external
factors, such as past experience and interpersonal communication, on
the final outcome rather than with coping strategies.

3.4 SUMMARY

The first part of this chapter develops a model of insurance buying be­
havior based on expected utility theory. The individual must be able to
estimate probabilities and losses associated with the hazard as well as
the cost of insurance to determine his optimal amount of coverage. The
utility model can rationalize an individual's insurance decision but
provides little insight into the behavioral process.

There is considerable evidence implying that people are reluctant to
collect information on insurance unless they perceive the hazard to be
a problem. The studies on adoption of innovations further suggest that
information on insurance may not be diffused rapidly enough for all
people who are interested in coverage to be aware of its existence.
Earlier field surveys and controlled laboratory experiments have
revealed how little data consumers utilize in their purchase decisions
and how limited they are in their ability to process information.

This literature provides the ingredients for a sequential model of
choice regarding insurance purchase decisions. We hypothesize that
the individual must first consider the hazard to be a problem (Stage 1),
then be aware of the existence of insurance (Stage 2) before he de­
termines whether to buy coverage (Stage 3). Past experience plays a key
role in making him aware of the problem, and interpersonal communi­
cation is a primary means of gathering information on the terms of a
policy. If he reaches Stage 3, his final decision is based on simpler cri­
teria than those implied by the expected utility model.

The field survey and controlled laboratory experiments undertaken
in this study will enable us to contrast the explanatory power of the ex­
pected utility model with a sequential model of choice. Data from the
field survey are used to specify the relative importance of different fac­
tors as they affect the insurance purchase decision, but the analysis
does not necessarily imply a cause and effect relationship. The con­
trolled laboratory experiments will enable us to vary specific types of
information such as probability of loss and amount of loss to see how
such changes affect the subjects' demand for insurance. However, these
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data are collected in an artificial setting and thus must he synthesized
with the field survey results before implications can be drawn for
public policy.

NOTES

1. A discussion of the axioms of utility theory and their intuitive meaning appears in
Luce and Raiffa (1957). A more technical discussion can be found in Kranz, Luce,
Suppes, and Tversky (1971).

2. For illustrations of the application of a state preference model to investment and in­
surance decisions, see Marshall (1969), Hirshleifer (1970), Brainard and Dolbear
(1971), Kihlstrom and Pauly (1971), Ehrlich and Becker (1972), Edelstein (1972), Ar­
row (1973), Zeckhauser (1973), and Marshall (1974).

3. The case of n possible outcomes instead of just 2 and a utility curve that can change
with each outcome is treated by Arrow (1973).

4. For simplicity and without loss of generality, t is assumed to be independent of the
magnitude of the loss.

5. A discussion of how this result was obtained appears in Kunreuther (1976).
6. For an expository article on how one constructs personal utility functions, see

SwaIm (1966).

7. If R were greater than 1, it would be necessary to compare its value to the ratio of
marginal utilities so that equation (3.1) is satisfied. These marginal utilities are de­
termined by the slope of the utility function plotted in Figure 3.1 at appropriate
wealth levels. Such an exercise is obviously tedious unless the utility function can
be approximated by an equation, enabling derivation of an explicit expression for
the marginal utility curve.

8. The seminal work in this area was done by Stigler (1961). For a recent treatment of
the subject and a comprehensive set of references, see Rothschild (1974).

9. For an interesting discussion of this point in the context of low probability events,
see Zeckhauser (1975).

10. A summary of the behavioral research undertaken at the Survey Research Center
can be found in Morgan (1972).

11. Personal interviews were conducted with 100 individuals in Los Angeles, 50 each
in Vancouver and Victoria, British Columbia, and 102 in Anchorage, Alaska.

12. For an interesting comparison of the diffusion process for these two innovations,
see Katz (1961).

13. A number of studies support the importance of personal influence in the adoption
process. The seminal work in this area is by Katz and Lazarsfeld (1955), who
analyzed the flow of influence in decision making by women in Decatur, Illinois, in
four different areas: (1) daily household marketing, (2) fashion, (3) attendance at
movies, and (4) formation of opinions on current lor.al public affairs. Arndt (1967)
suggested the importance of interpersonal communication in his detailed study of
adoption of a new coffee product available only to residents of an apartment com­
plex. A summary of other studies can be found in Rogers with Shoemaker (1971)
and in Robertson (1971).
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14. It is thus conceivable that the diffusion process may be accelerated because indi­
viduals are under the impression that others have processed certain types of in­
formation when, in fact, they have not.

15. Rogers with Shoemaker (1971) suggests that this lack of an immediate reward ac­
counts for the low adoption rate associated with buying insurance, using auto seat
belts, or getting inoculations against disease. (p. 139)

16. Detailed summaries of experimental work on decision behavior are provided in the
following excellent review articles: Edwards (1954, 1961); Becker and McClintock
(1967); Payne (1973); Slovic, Fischhoff, and Lichtenstein (1977).



4
Considerations in Designing

The Field Survey

We now describe the design of the sampling plan and the questionnaire
for the field survey of homeowners in flood- and earthquake-prone
areas. A principal reason for including this material as a separate
chapter is to illustrate our concern with developing an accurate instru­
ment for obtaining data for drawing meaningful policy recommenda­
tions.

The field survey was undertaken by the Institute for Survey Research
(ISR) at Temple University. The physical proximity of Temple to the
University of Pennsylvania enabled the project staff to maintain close
contact with the ISR during all phases of the survey, from the design of
the sampling plan to the coding ofthe interview responses.

4.1 THE SAMPLING PLAN1

The field survey consisted of a stratified cluster sample selected from a
significant proportion of insured and uninsured homeowners residing
in flood- and earthquake-prone areas. It was designed to satisfy the
principal objective of our study-to understand differences between
insured and uninsured homeowners in hazard-prone areas. A secon-
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dary interest was to determine the factors that influence the insurance
decision for the different hazards: hurricanes, riverine flooding, and
earthquakes. On the basis of statistical considerations we decided to in­
terview equal numbers of policyholders and nonpolicyholders for each
of the three hazards.

In the case of flood-prone areas the eligible respondents were chosen
from the entire list of insured homeowners in communities that were
part of the "regular" National Flood Insurance Program as of August
31,1973 (see Chapter 2 for a description of this program). Because bud­
getary considerations necessitated geographical clustering of inter­
views, the only counties eligible for sampling were those having at
least 25 policyholders. Our flood sample was limited to areas in which
the majority of housing units were not occupied on a seasonal basis (ac­
cording to the 1970 Census) so as to increase the possibility of inter­
viewing individuals in their primary residence.2 Under these restric­
tions there was an equal chance of any policyholder in the regular
program being selected for inclusion in the survey.

The policyholders for the earthquake sample were chosen from a list
of names and addresses of homeowners who had paid premiums in the
period August 1,1972, through July 31,1973, to eight of the largest in­
surance companies marketing earthquake insurance in California.
These data, which have been kept in strict confidence, enabled us to
select communities for the earthquake survey. The sample was
restricted to those 11 counties where at least lout of every 150 home­
owners had purchased earthquake insurance.3

The critical decision with regard to the design of the study was how
to sample uninsured homeowners. Two important but conflicting cri­
teria made the choice Of plans particularly difficult. On the one hand
we would have liked nonpolicyholders to be representative of all
uninsured homeowners in communities participating in the regular
flood insurance program and in earthquake-prone areas within
California. On the other hand our interest in differentiating the deci­
sion processes utilized by insured and uninsured homeowners re­
quired comparability between the groups with respect to socioeco­
nomic and property characteristics as well as geographic location. If we
had based our sample plan on the first criterion, we would have in­
cluded homeowners who lived primarily in areas least likely to
experience a disaster. Few policyholders reside in such areas. A sample
designed to satisfy the second criterion would have included only
those uninsured homeowners who resemble the insured population.
This selection process would not have enabled us to obtain statistically
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meaningful estimates for the uninsured population in communities
participating in the regular flood program.

The final sampling plan evolved from ideas contained in the follow­
ing three competing sampling plans:

1. A sample of insured and uninsured homeowners from six com­
munities, two each in earthquake- and hurricane and riverine flood­
prone areas, of which one had suffered a recent disaster and the other
had not. The main advantage of this plan is that it would enable us to
isolate two variables thought to be important to the insurance purchase
decision: type of natural hazard and recency of a disaster. The principal
disadvantage of this plan is that these communities might not reflect
the characteristics of other flood- and earthquake-prone communities,
hence the plan would not enable us to make the necessary inferences
for developing policies on a national or even regional basis.

2. A national equal probability sample of policyholders and an
equal probability sample of nonpolicyholders from the same commu­
nities in which the policyholders had been chosen. Such a plan would
provide representative national samples of insured and uninsured indi­
viduals. However, within the selected communities the two groups
would differ from each other in important ways. For example, in the
flood-prone areas the policyholders would have been likely to live near
the river or ocean while the nonpolicyholders would have tended to
live in lower risk areas.

3. An equal probability sample of policyholders and a matched
sample of nonpolicyholders such as next-door neighbors. This plan
would have the attractive feature of minimizing the differences be­
tween policyholders andnonpolicyholders on variables such as ob­
jective risk, value of property, and income. Such a plan would therefore
maximize the chance to study other relevant determinants of the deci­
sion-making process such as past experience and interpersonal com­
munication. The principal disadvantage of this plan would be that it
would not reflect the actual distribution of nonpolicyholders, since
they are arbitrarily preselected to live next door to insured home­
owners.

The sampling plan actually employed for choosing uninsured home­
owners incorporated features of each of the foregoing plans while
maintaining standards of statistical rigor. Specifically, we utilized a
nonproportionate sampling plan by oversampling uninsured home­
owners in high hazard zones. In this way we could determine the effect
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Table 4.1 Number of Insured and Uninsured Homeowners in Field
Survey

Coastal Flood

Riverine Flood

Earthquake

Insured

774 } 1,103
329

461

Uninsured

639} 952
313

545

Total

1,4i3}
2,055

642

1,006

of such variables as past disaster experience and interpersonal com­
munication on the decision to purchase insurance, yet could still
generalize statistically to the homeowner population under study. To
illustrate, consider the design of the flood sample. Hydrographic sur­
veys had been carried out for the FIA in each of the communities in the
regular program. Based on these studies, flood insurance rate maps
were drawn that delineated geographic zones corresponding to objec­
tive probabilities of flood damage. A simple random sampling plan
would have resulted in most of the insured respondents being in the
high hazard zones (A or V) and most of the uninsured individuals be­
ing in the low hazard zones (B and C).4 (For ease of presentation the
high and low hazard zones are henceforth referred to as A and B,
respectively.) A similar procedure was utilized for the earthquake por­
tion ofthe survey.

The desired total number of interviews was 3000: half with insured
homeowners, half with uninsured homeowners. Approximately 2000
of these interviews were expected to be in flood-prone areas, and the
remaining 1000 in earthquake-prone areas. Since the rate of purchasing
flood insurance was much higher in coastal than in riverine areas, we
decided to interview 1250 homeowners in coastal communities and
750 in riverine areas. Even with this nonproportionate split, pol­
icyholders were selected at a much higher rate in the riverine areas
than in the coastal communities. All insured and uninsured indi­
viduals were given weights corresponding to their objective
probability of selection. By utilizing these weights in the analysis of
our survey data, we have been able to generalize the results to the
population of hazard-prone counties from which the samples were
drawn. Table 4.1 presents data on the actual number of insured and
uninsured homeowners in each of the respective samples.
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4.2 SELECTION OF STUDY SITES

Flood Survey

69

Eligible for selection in the flood sample were all counties in the
regular program in which at least 25 insurance policies had been sold.
The hurricane stratum included all counties bordering either the At­
lantic or Gulf Coasts in a belt stretching between New England and
Southern Texas. All other counties were placed in the riverine stratum.
As of August 31, 1973, 109,453 policies had been sold for residential
property in the hurricane flood-prone stratum and 14,304 in the
riverine flood-prone stratum. The more policies sold in any county, the
more likely its chances of being selected for inclusion in the sample.

An average of 25 interviews with policyholders constituted a "hit."
For counties having a large number of policyholders, more than one hit
could be expected. Thus, for example, in Minot, North Dakota, which
had 1053 policyholders at the end of August, 1973, we had two hits and
anticipated interviewing 100 persons. Nonpolicyholders were selected
in the same counties that constituted "hits." On average the number of
uninsured homeowners interviewed was expected to equal the number
of insured in each county. Two communities were then selected within
each county for inclusion in the sample. The sampling plan was not
designed to have equal proportions of policyholders and nonpolicy­
holders at the community level, which accounts for differences in the
number of interviews for these two groups in some of the 43 commu­
nities comprising the field survey.

Figure 4.1 depicts the location of the communities and counties in
the flood portion of the survey. As can be seen from the map, many of
the sites are concentrated in Florida and other Gulf Coast states, a result
of the large number of flood insurance policies that have been sold in
this part of the country. Table 4.2 provides data on the number of flood
insurance policies sold in each of these communities at the time the
sample was drawn. For comparative purposes we have also listed the
number of flood insurance policies sold in these areas as of July 31,
1977, to indicate the growth of the program in most communities. The
table also lists the number of interviews in each community, and the
number of respondents in the high hazard areas (Zone A) and the less
hazardous portions of the community (Zone B) who are policyholders
and nonpolicyholders.

It should be kept in mind that the current insurance status of the
homeowner may differ from what was expected when the property was
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Table 4.3 California Communities in the Earthquake Portion of the
Survey

Number of Interviews
COlTlTlunity Insured Uninsured Total

l. Walnut Creek 7 73 80
2. San Raphael 2 12 14
3. Daly City 13 15 28
4. San Bruno 8 23 31
5. San Mateo 13 20 33
6. Palo Alto 11 18 29
7. San Jose 63 49 112
8. Sunnyvale 13 24 37
9. Fremont 4 23 27

10. San Leandro 6 24 30
11. Oakland 16 33 49
12. San Francisco 19 23 42
13. Los tInge1es 54 120 174
14. Long Beach 8 24 32
15. Huntington 3 13 16
16. San Bernadino 8 26 34
17. Misc. Los Angeles County 126 13 139
18. Misc. San Francisco Bay Area 87 12 99

Total 461 545 1,006

selected for inclusion in the sample. One reason is that the family may
have bought insurance or canceled the policy between August 1973
and the interview date. Another reason is that the house may have
changed hands in this interim period. In such cases the insurance
status of the new homeowner may differ from that of the previous
family.

Earthquake Survey

The areas to be included in the earthquake portion of the survey were
selected in a manner analogous to those in the flood sample. Each of
eight insurance companies cooperating with the study provided a list
of all homes and addresses of their policyholders who bought earth­
quake coverage in two randomly selected months in the period August
1972 through July 1973. Altogether about 6000 names were provided
by the companies. We then grouped these names by county and esti­
mated the rates at which homeowners had bought insurance in each
county.

In selecting the uninsured sample we grouped the policyholders
supplied by the insurance companies into communities and estimated
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Figure 4.2 California communities in the earthquake field survey (numbers refer to
location of communities in Table 4.3).

the rate of policy buying in each one. All uninsured homeowners living
in communities where there were at least 5 policyholders from the
sample of 6000 names were included in the universe. The remaining
areas were omitted just as Zone D was eliminated in the flood-prone
communities. The insurance purchase rate was about twice as high in
Northern California communities (except for San Francisco and Oak­
land) as in the remaining areas of the state. For this reason we oversam­
pled uninsured homeowners in Northern California, just as we
oversamplednonpolicyholders in high hazard areas of the floodplain.

We estimate that the communities in our universe include 96 percent
of all policyholders in the 11 county area, where at least lout of every
15 homeowners had purchased earthquake insurance. The counties
and communities were chosen in a manner analogous to the selection
of the flood sample. Hence the number of insured and uninsured
homeowners in any specific community may have differed, even
though they were designed to be approximately the same on the county
level. Data on the number of interviews in each of the communities are
presented in Table 4.3, and their locations are depicted in Figure 4.2.
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4.3 CONDUCTING THE SURVEY

Presurvey Analysis

In preparation for the development of the flood and earthquake ques­
tionnaires, six focus group depth interviews were conducted by the
ISR. Two of the group depth interviews were in Norristown, Pennsyl­
vania (a riverine flood-prone community), two in Biloxi, Mississippi (a
coastal flood-prone community), and two in Bakersfield, California (an
earthquake-prone community). One interview was with insured
homeowners, the other with uninsured homeowners.

To be eligible for the group the person participating had to be the one
most knowledgeable about financial decision making within the
household. This person would undoubtedly be able to provide more
precise information on the insurance decision process than any other
member of the household. Prior to the group depth interviews we
developed an outline of topics to be covered in the questionnaire based
on the alternative models of choice, and knowledge of hazard mitiga­
tion and disaster relief programs. The group depth interviews were
structured around these topics, with the moderator probing for answers
while still permitting participants to interact freely with each other.

These informal interactions generated several hypotheses which
have been examined more formally in Chapter 5, on predisaster be­
havior. For example, most participants suggested that a person must
personally experience flood losses before becoming interested in pur­
chasing flood insurance. In other words, most people are unwilling or
unable to generalize from the negative flood experience of others to
themselves even if the others are neighbors or close friends. This sup­
ports Kates's (1962) conjecture that "people are prisoners of their own
experience.' ,

Another hypothesis emerging from the group depth interviews was
the lack of awareness of flood insurance by uninsured individuals,
even though many claim to have actively attempted to obtain informa­
tion on its availability. Most participants had been unwilling to invest
much time and energy to obtain information on premiums and
coverage for either flood or earthquake insurance.

Perhaps the most important benefit of the group depth interviews
lies in the clues provided by respondents on the decision process re­
garding the purchase of insurance, and the available knowledge and
behavior with respect to hazard mitigation measures and disaster relief
programs. Transcripts of the six taped sessions have provided exten­
sive anecdotal accounts filled with expressions of emotions and
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graphic descriptions. This type of dialogue is ordinarily not obtained
in structured interview settings. In subsequent chapters such com­
ments are utilized to supplement the analysis of the field survey data.

To provide background material for the development of the survey
we abstracted earlier studies on natural hazards. We also reviewed
questionnaires previously utilized in flood- or earthquake-prone areas. S

Edgar Jackson provided us with transcripts of six interviews taped on
the West Coast relating to individual perception of the earthquake pro­
blem. These were valuable supplements to our group depth interviews.

Preliminary versions of the flood and earthquake questionnaires
were tested in Atlantic City, New Jersey (a coastal flood-prone area),
and San Francisco, California (an earthquake-prone area). The final ver­
sion was pretested in nearby Norristown, Pennsylvania (a riverine
area), so that members of the project staff could conduct the interviews.

Structure ofthe Questionnaire

The questionnaire utilized in the field survey provides the following
types of quantitative and qualitative information:

1. A set of questions provides data to contrast the explanatory
power of the sequential model of choice with the expected utility
model. For the sequential model of choice a number of questions were
incorporated to measure each stage of the decision-making process
detailed in Chapter 3. To determine how well the expected utility
model described behavior, respondents were asked questions on their
estimates of future damage to their property and contents from a severe
flood or earthquake, their estimated probability of such a disaster, and
what sources of funds and amounts they expected to obtain to com­
pensate for damage from the disaster. To our knowledge this is the first
questionnaire to attempt to obtain such detailed quantitative estimates
from respondents. Interviewers found that homeowners had little diffi­
culty in answering these questions, and generally were able to give
dollar estimates rather than resorting to a card with dollar ranges on it.
These data are analyzed in Chapters 5 and 6.

2. Another series of questions provides data on the awareness and
importance of alternative hazard mitigation and disaster relief pro­
grams to homeowners residing in flood- or earthquake-prone areas. For
example, questions address such hazard mitigation measures as warn­
ings, land-use regulations, building codes, and insurance. Other ques­
tions relate to disaster relief measures for long-term recovery provided
by federal, state, and local government agencies as well as by the Red
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Cross. The questionnaire also focuses en personal disaster mitigation
measures undertaken by homeowners in flood- and earthquake-prone
areas. These data are analyzed in Chapter 8.

3. Questions on age, income, religion, occupation, and education
provide a profile of the socioeconomic characteristics of homeowners
living in flood- and earthquake-prone areas. We also obtained detailed
descriptive data on the homeowner's property and the magnitude of
previous damage from recent floods or earthquakes. These figures,
which are essential for constructing profiles of flood and earthquake
communities, are discussed in Chapter 9.

Appendix A. 2 provides an outline of the flood questionnaire which
shows how each question relates to either the decision process regard­
ing insurance, alternative hazard mitigation and relief programs, or to
the characteristics of homeowners and their property. The earthquake
questionnaire is almost identical in design with a few minor excep­
tions, the most notable one being that questions on earthquake predic­
tion replace those on flood warnings. A copy of the flood questionnaire
is provided in Appendix A.3.

Field Activities for the Surveys

The first major problem encountered in interviewing was that a smaller
percentage of households was found to be eligible than was originally
expected. In other words, many housing units were found to be
nonowner occupied, despite an attempt to eliminate from our sample
areas where such housing predominates. In an effort to offset the
problem of eligibility, which was concentrated in the nonpolicy por­
tions of the sample, an additional list of approximately 1000 addresses
was sent into the fields.

Once an eligible household was found, the person who knew the
most and made decisions about such matters as insurance was inter­
viewed. If two respondents in the family claimed knowledge, the
person whose surname came first in the alphabet was the one chosen to
be interviewed. If this process had not been followed, there would have
been no way of knowing whether a "don't know" response to in­
surance-related questions might have been different if the question had
been asked to another member of the household.

There were some negative repercussions caused by this screening
process. Even though complete identification materials were provided,
interviewers were sometimes rejected because the caller was viewed as
an insurance salesperson. This negative feedback was exacerbated by a
more general problem affecting the field of survey research. A number
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of authors have recently reported an increase in the refusal rate. In
several of the California communities in our sample, well-to-do
residents viewed themselves as prime targets for theft, hence were
unwilling to admit an interviewer who might "case" the house.
Telephone calls made by the ISR personnel confirmed this fear.

In an effort to reduce the magnitude of the nonresponse problem, two
major steps were taken. First, a news release was issued by the Temple
University News Bureau to the media serving the communities in the
survey. Interviewers were advised of this action and told to use this
publicity to their advantage in completing the interviews. The nu­
merous news clippings that the ISR received, as well as the responses
of interviewers and respondents alike, indicated that press coverage
was prompt, accurate, and well received by its target audience.

In addition, two letters were used to increase the perceived legiti­
macy of the study. All occupants ofthe 1000 housing units added to the
sample received a letter advising them of the nature of the study and
urging their cooperation. Furthermore, anyone from either the original
sample or supplementary list who refused to be interviewed received a
letter proViding not only this information but also a stronger plea for
cooperation. Like the news releases this technique was well received.
Not only was the conversion rate from refusals to completed interviews
unusually high, but the ISR actually received numerous phone calls
from prior refusals asking to be interviewed.

The extra time and effort spent in the data collection phase yielded
direct benefits. The high completion rates among eligible respondents
increased the extent to which the findings may be generalized. Tables
4.4 and 4.5 summarize the relevant statistics on interview cooperation
and completion rates among eligible respondents for the six different

Table 4.4 Interview Cooperation

Coastal Flood Ri veri ne Flood Earthquake
(Policy) (Non Policy) (Policy) (Non Policy) (Policy) (Non Policy) Total

Completed
Interviews 579 834 305 337 460 546 3,061

Interviews
Refused 129 169 78 102 136 170 784

Interviews
Attempted 708 1,003 383 439 596 716 3,845

%Completed
of Attempted* 81.8 83.2 79.6 76.8 77 .2 76.2 79.6

*Ratio of (Completed Interviews/Interviews Attempted) x 100.
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Table 4.5 Completions Among Eligible Respondents

Coastal Flood Ri veri ne Flood Earthquake

(Policy) (Non Policy) (Pol icy) (Non Pol icy) (Policy) (Non Pol icy) Total

Total
Sampled 1033 1890 542 766 797 1178 6206

Ineligiblesa 197 712 91 240 128 398 1766

Eligibles 836 1178 451 526 669 780 4440

Completed
546 3061Interviews 579 834 305 337 460

%Completion*
Amon9
Eligibles 69.3 70.8 67.6 64.1 68.8 70.0 68.9

aNon-owner occupied housing units.

*Ratio of (Eligibles/Completed Interviews) x 100.

groups classified in the sample plan. As shown in Table 4.4, the com­
pletion rates vary from 76 percent (earthquake nonpolicyholders) to 83
percent (coastal flood nonpolicyholders), with an overall average of
79.6 percent. The magnitude of the effort undertaken by the ISR is
clearly demonstrated in Table 4.5, where we see that 6206 individuals
were sampled, of whom 4440 were eligible respondents (Le., home­
owners). The percentage of completion among eligibles varied from
64.1 percent (riverine nonpolicyholders) to 70.8 percent (coastal non­
policyholders), with an overall average of 68.9 percent. We should
point out that the data in Tables 4.4 and 4.5 reflect the insurance status
of the property when it was selected for inclusion in the sample, in
contrast to those in Table 4.1 which represent the actual status. These
figures differ for two principal reasons. One is that some families may
have bought insurance or canceled their policies between August 1973
and the interview date. Another reason is that some houses may have
changed hands in the interim period. In such cases the insurance status
of the new homeowners may differ from that of the previous family.

4.4 DETERMINING THE QUALITY OF DATA

During all phases of the field survey great care was taken to ensure high
quality data. Interviewers were well trained, the questionnaire was ex­
tensively pretested, and quality control checks were used in the sub-
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sequent processing of data. Nevertheless certain kinds of errors are
inherent in all data collection. As Fienberg and Goodman (1975) have
stressed, most analyses of surveys treat problems of data accuracy
superficially at best:

The absence of a discussion of data accuracy seems unfortunate as a matter
of principle and statistical standards, and it may also lead to misunder­
standings and mistakes. For example, the relatively innocent reader may
note a difference between two tabulated values dominated by random
variation and conclude that some real pattern exists when in fact this is not
the case (p. 7).

In this section we discuss the quality of data under the headings of
reliability, and bias. These possible sources of error should be
considered in interpreting the data analyses presented in the following
chapters.

Reliability

Reliability refers to the amount of nonerror variation in the answers to a
particular question. Low reliability of a particular question implies
that respondents are not very consistent in their response and that
answers are dominated by random variation. For example, a home­
owner who has no idea of the potential damage to his property from
a severe flood may estimate his losses to be $20,000 today. However,
two months from now he may respond to the same question with a
figure of $10,000. If most answers to a question on potential property
damage from a severe flood are unreliable, this variable should not be
given as much importance in a model of the insurance purchase deci­
sion as it would if homeowners were consistent in their answers.

One way to obtain reliability estimates on questions is to reinterview
a portion of the respondents in the survey after enough time has
elapsed so that the individual answers are not conditioned by memory.
A persistent problem in reliability studies of this kind is to distinguish
unreliability from systematic changes in response caused by, for
example, changed conditions between interviews (e.g., the occurrence
of a severe flood).6

Although we have not been able tb undertake a study ofthis kind, an
effort was made to increase the chances of reliable responses by inter­
viewing the person in the household who knew the most and made de­
cisions about insurance. The strong statistically significant associa­
tions found in our data suggest reliabilities of a useful magnitude.
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Bias refers to the difference between the expected value of estimates
derived from samples such as the one drawn and the true value of the
population under study.7 It is comprised of at least the following four
elements: (1) systematic interviewer bias, (2) systematic coding and
keypunching errors, (3) lack of response from homeowners who could
not be located or refused to be interviewed, and (4) a pattern of
misstatements by respondents.

The ISR has instituted strict procedures to minimize the first three
elements of bias. Interviewer bias was minimized through extensive
two day training sessions throughout the country. Systematic coding
and keypunching errors were eliminated by coding all the interviews
and questionnaires twice and comparing the two codings for discre­
pancies. Errors found were corrected. The nonresponse rate was
reduced by utilizing extensive call-back procedures. However, it is dif­
ficult to determine whether there is a pattern of misstatements by
respondents.

Misstatements by respondents can be caused by the wording of
specific questions. One question in our survey that appeared to be
misunderstood by some respondents was "In this neighborhood, do in­
surance companies write policies covering damage from floods (earth­
quakes)?" Approximately 10 percent of the flood insured homeowners
answered "No" to this question. On the other hand, less than 1 percent
of the insured homeowners in earthquake-prone areas misunderstood
the question. What apparently happened is that homeowners who
bought flood insurance learned from their agents that their policy was
officially handled by a servicing company located outside their neigh­
borhood. Earthquake policies are processed directly by the home­
owner's company, so this confusion would not arise. If we had worded
the question to read "Do insurance companies write policies covering
damage from floods occurring in this neighborhood?" then it is more
likely that it would have been interpreted correctly.

4.5 SUMMARY

This chapter describes the design of the sampling plan and the ques­
tionnaire for the field survey portion of this study. The field survey
consists of a stratified sample selected from a significant portion of
insured and uninsured homeowners residing in flood- and earthquake­
prone areas. We evaluate three competing sampling plans, and show
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how the final sampling plan incorporates features from each one. The
statistical procedures for selected sampling study sites in the flood and
earthquake survey are then outlined, and we specify the location,
population, and insured status of each site in which interviewing took
place. The chapter then discusses the presurvey analyses, the structure
of the questionnaire, and the field activities for the survey. The high
response rate, a result of extensive effort by the ISR, has increased the
extent to which the findings may be generalized. The final portion of
the chapter discusses the steps taken to ensure high quality data from
the field survey. We also note that two possible sources of error-reli­
ability and bias,-should be considered in interpreting the data, the
subject to which we now turn.

NOTES

1. This section is based on the sampling report by Eugene Ericksen, which appears as
Appendix A.l.

2. Less than 2 percent of the respondents in the flood sample were interviewed in their
second home.

3. Two counties, Del Norte and Santa Cruz, with slightly higher rates of buying, were
excluded because of their isolated locations.

4. Zones A and V are defined to be those parts of the floodplain for which the annual
probability of flooding is at least .01. Zone V also has special velocity problems. Zone
B has an annual probability of flooding of between .01 and .002. Zone C has a
probability of less than .002. Zone D has no perceptible probability of damage. This
area included about 6 percent of all policyholders and was excluded from the
universe of nonpolicyholders.

5. Kates (1962), Czamanski (1967), Jackson (1974), and Burton, Kates, and White (1978)
all developed questionnaires that provided valuable perspectives on the subject.

6. An alternative to reinterviewing is to ask the same question at different points in the
interview. We opted not to employ this approach, because for the questions where we
wanted to check accuracy this ploy would have been too obvious to the respondent.

7. For an excellent discussion of bias and its effect on statistical significance of survey
results, see Kish (1965).



5
Analysis of Predisaster Behavior

Using Field Survey Data

One of the more significant findings to emerge from our analysis of the
field survey data is the limited information homeowners have on both
the hazard itself and the insurance option. Furthermore a substantial
proportion of individuals who have collected these data are behaving
in a manner inconsistent with what expected utility theory suggests.
These findings are discussed in the first part of the chapter. Data from
the field survey are then utilized to delineate those variables that, ac­
cording to a sequential model of choice, are likely to differentiate
insured and uninsured homeowners. At appropriate parts of the text,
personal comments from the group depth interviews are included to in­
dicate the decision processes used by homeowners regarding the
purchase of insurance. The figures presented in this chapter are based
on unweighted data from the field survey.

5.1 FACTORS RELEVANT TO THE EXPECTED UTILITY
MODEL

Awareness of Insurance Availability

The field survey was intentionally designed to cover only those com­
munities in which flood or earthquake insurance could be purchased.

84
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Figure 5.1 Initial source of contact regarding insurance for those aware of coverage.

Data from the field survey indicated that 10 percent of the uninsured
homeowners in flood-prone areas and one-quarter of the uninsured
homeowners in earthquake-prone regions of California were unaware
that insurance existed.

Figure 5.1 depicts the means by which those who knew of such in­
surance first heard about coverage. In both the flood and earthquake
surveys the mass media and the insurance agent were the principal
initial sources of knowledge on insurance. These findings are
consistent with empirical studies on the adoption of innovations,
which emphasize the importance of impersonal communication at the



86 Disaster Insurance Protection: Public Policy Lessons

initial stage of the diffusion process. Thus less than 15 percent of the
homeowners in our survey first heard of insurance from friends,
neighbors, or relatives.

In contrast to earlier studies on the diffusion of innovations, where
the salesman was the primary initial contact, the field survey data
revealed that only 7 percent of the respondents in flood- or earthquake­
prone areas learned about insurance because their agent called them
first. The other individuals who claimed their insurance agent was an
initial source of contact were undoubtedly concerned enough about the
hazard to seek out information on their own.

In some instances a person learned about insurance from his agent
only because he was under the mistaken impression that he was al­
ready covered. For example, a resident of Norristown, Pennsylvania,
whose property was flooded by Tropical Storm Agnes thought his
homeowners policy protected him against damage:

I may be naive but when I came home I said to my neighbor, "I'm covered."
When I called my agent, he said "You're not covered." I had
homeowners insurance. That's the best policy I can get. And I found out I
wasn't covered. I said "What is this? I'm paying for insurance and getting
nothing." My agent said, "Well, if the water came in the roof and damaged
the inside of your house, you're covered." When the gas man first came
and saw my home after the flood he said, "You know what I'd do? I'd put a
match to it. And then you'd be covered by fire insurance."

Even though a person may be aware of the existence of insurance, he
may not realize he is eligible for coverage. Surprisingly enough, over
60 percent of the uninsured homeowners had no idea that they could
cover their house against damage from floods or earthquakes. Some in­
dividuals did not know that coverage was available in their neighbor­
hood because they were unable to buy a policy in previous years. For
example, an uninsured homeowner from Bakersfield, California, re­
marked that after the severe quakes of 1952 he had tried unsuccessfully
to buy earthquake insurance:

We had two earthquakes in less than a month and both of them did severe
damage to the city. And you can see what a panic it set the insurance com­
panies in. We inquired about earthquake insurance afterwards. We had so
much insurance, I thought we had that. But, of course, we didn't. I never
kept up with the times well enough to see if it was available. I just assumed
it wasn't because I remembered they wouldn't write it in years gone by.

In contrast to most individuals participating in the group depth in­
terviews, one insured individual was willing to go to extreme lengths
to get information on flood insurance. His own personal experience
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illustrates the problem others may have faced had they made any effort
to obtain coverage before the community was part of the flood in­
surance program:

Before all the floods happened, I inquired about flood insurance just be­
cause I was living on the river. I thought my homeowners policy would not
take care of a flood. I had heard that flood insurance was available. Now I
called my insurance agent and he didn't know a thing about it. He said you
can't get it. Write the federal government. I said O.K. I wrote a letter, I think
I still have the letter somewhere; maybe it fell in the flood, I don't know-I
wrote "Flood Insurance, Washington, D.C." trying to find out about it. I
wrote a letter and everything-well I got that letter back saying "No ad­
dress." I tried to find out and then finally I just forgot about it. So one
thing! It wasn't publicized enough: where to get it and whom to see, that
was the first thing. I didn't have my insurance at the time when I got
hit. I would have had it if I had found someone to sell me a policy.

This homeowner eventually did buy flood insurance after he found
out it was available in Norristown, but others still had no knowledge of
coverage two years after the community entered the flood program. Of
those homeowners who thought about buying a flood policy, one out of
three found it unavailable when they inquired about coverage, pre­
sumably because their community was then not part of the National
Flood Insurance Program. In the earthquake sample, where insurance
had been available since 1916, only one-sixth of the nonpolicyholders
who tried to get information on insurance were under the mistaken im­
pression that they could not purchase coverage.

Awareness ofCosts and Deductibles

For those individuals who are aware that insurance is available in their
neighborhood, it is of interest to know what information they have on
the terms of the policy. In the case of flood insurance the premium on
existing homes is subsidized by the federal government; such informa­
tion would be an inducement for residents of the flood plain to
purchase coverage. The data from the field survey indicate that three­
quarters of the insured individuals know that they are paying a sub­
sidized rate. Of the uninsured individuals more than half are unaware
that premiums are subsidized. Earthquake insurance is marketed pri­
vately, yet approximately 10 percent of the individuals in our survey
incorrectly believe that rates are subsidized. l

Why do homeowners have only limited knowledge on the nature of
the rates? An insured homeowner participating in the group depth in­
terviews, who was able to find out that flood insurance premiums were
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Figure 5.2 Subjective estimates by policyholders and nonpolicyholders of cost offload
or earthquake insurance per $1000 coverage.

extremely low, suggested that a principal reason for this lack of
knowledge was insufficient dissemination of information:

Publicity has been nothing. All we know is that there is now available
flood insurance, period. That's all. But if the people did know that a great
percentage of this was available at a very small, nominal amount, I believe
that they'd do a terrific business with it.

If there is misinformation on a basic point related to rate subsidiza­
tion, inaccurate estimates of the actual premiums can also be expected.
Figure 5.2 summarizes these findings by showing the rate estimates of
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those homeowners. It should come as no great surprise that ap­
proximately one-quarter of the nonpolicyholders who were aware that
coverage was available in their neighborhood were unable to provide
any estimate of the cost of insurance even when prodded by the inter­
viewer to offer their best guess. Less than 7 percent of the policyholders
were in this category. They either did not remember the amount or
were unaware of the cost when they purchased coverage. This latter
possibility is illustrated by the behavior of an individual in Bakersfield
who was not sure whether he had earthquake insurance. He had ar­
ranged for his agent to add coverage to his homeowners policy if the
premium was not too high.

How accurately could respondents estimate the cost of insurance?
The subsidized flood rate is between $2.50 and $3.50 per $1000
coverage, depending on the proportion of coverage devoted to struc­
ture and contents. The earthquake premium on wood-frame homes in
California averages $2 per $1000,2 hence any homeowner who esti­
mates the respective rates between $2 and $4 for flood coverage and $1
and $3 for earthquake insurance can be classified as reasonably ac­
curate.

Figure 5.2 shows that most of the insured homeowners were accurate
in their estimate, and those who were not within this range generally
underestimated the amount. The uninsured individuals present quite a
different picture. A much smaller percentage estimate premiums
within $1 of the actual rates; approximately 36 percent of those in the
flood sample and 45 percent in the earthquake sample overestimate the
premium by more than $1. This finding suggests that the nonpoli­
cyholders have not made any conscious effort to obtain information on
rates from their agent even if they know coverage is available.

Data from the field survey on the maximum amount that home­
owners are willing to pay for their desired amount of flood or earth­
quake coverage are consistent with this hypothesis. Consider the group
of uninsured homeowners who could provide such a dollar estimate.3

In Figure 5.3 the premium per $1000 coverage (Z) is varied from $0 to
$10 and the percentage of nonpolicyholders willing to pay Z or more
for this desired coverage is plotted. Point A indicates that 34 percent of
this subset of uninsured homeowners would be willing to pay more
than the average rate for earthquake coverage. Point B indicates that 27
percent would be willing to pay more than the current subsidized flood
insurance rate. Had they been aware of the actual premiums, these non­
policyholders should have been willing to buy coverage.

Most of the policyholders in flood- and earthquake-prone areas feel
they are getting a bargain with respect to their coverage. When asked
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what the annual cost of insurance would have to be to make them
cancel a policy, 64 percent of the flood insured sample and 61 percent
of the earthquake insured sample were able to provide a dollar figure.
Figure 5.4 indicates the percentage of this group of insured individuals
who would be willing to pay Z or more dollars for $1000 worth of
coverage. The area labeled "consumer surplus" represents the ag­
gregate benefit derived by individuals who are willing to pay more for
insurance than its actual cost. Thus we find that 56 percent of the
insured flood individuals would pay a premium of at least $6 per
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Figure 5.4 Maximum premium insured individuals are willing to pay for insurance per
$1000 coverage.

$1,000 for coverage, whereas the current rate is approximately $3. The
earthquake insured group is less enthusiastic about an increase in
premiums above the current rate. This is understandable, since rates
are not subsidized, hence this coverage should be less attractive than
flood insurance. A small group of policyholders are willing to pay less
than the current premium. These people either misunderstood the
question or did not know the cost of their insurance policy.
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Figure 5.5 Subjective estimates by homeowners of deductible on a policy.

One of the insured homeowners in Biloxi made the following com­
ment, which indicates how a misperception of rates may cause indi­
viduals to neglect a possibly attractive option:

I had a conversation with a person months ago and I mentioned that flood
insurance would be a good idea for him and he said, "I can't afford it," not
realizing that he could get it at a low rate.
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People also know little about the deductible clause in a flood or
earthquake insurance policy, as shown in Figure 5.5. It is understand­
able that the majority of the uninsured individuals do not know
whether there is a deductible in a policy, but it is surprising that a rela­
tively large proportion of the insured population can neither estimate
the deductible nor have correct information on it. Should any of these
insured individuals suffer earthquake damage, they undoubtedly
would be surprised to find that their insurance agreement states that
there is a 5 percent deductible on the actual cash value of their policy4;

thus they would not collect anything if their loss were relatively small.
This misperception of the earthquake deductible is illustrated by the

following comment from a policyholder in Bakersfield:

If you get hit by an earthquake, it would be unusual to have more than $500
or $1000 worth of damage ... The chances of my getting $20,000 worth
of earthquake damage in my lifetime is nil.

Undoubtedly this person has never attempted to make a claim on his
earthquake insurance policy. If he has a small loss, it is a safe bet that
he will cancel his coverage. Further evidence on the expectation of us­
ing earthquake insurance as a primary source of recovery on small
losses is presented in Chapter 8.

Awareness of Future Damage

Even if homeowners can estimate the cost of insurance they will not be
in a position to utilize the expected utility model unless they can
provide estimates of the probability and associated damage to their
property from a future flood or earthquake. To increase the likelihood
that homeowners would be able to estimate the dollar losses to their
house and contents from a severe disaster, the questionnaire first asked
respondents to describe the actual damage resulting from a minor flood
or earthquake. A similar series of questions then elicited estimates for a
severe disaster.

Figure 5.6 presents the distribution of damage estimates expected
from a severe flood or earthquake. Most individuals could provide
figures on their anticipated losses. Not surprisingly insured home­
owners in both flood- and earthquake-prone areas expect more damage
from a severe disaster than do uninsured individuals.

Of particular interest is the relatively large number of individuals
who feel that a severe earthquake will cause more than $10,000 damage
to their property. Since practically all of the houses in California are
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Figure 5.6 Estimates of damage from a severe flood or earthquake.

wood-frame structures, the actual damage from a severe quake is likely
to be considerably less than these subjective estimates. If homeowners
were utilizing the expected utility model, this overestimate of potential
loss might influence some of them to purchase insurance, even when
the objective damage figures would suggest that coverage was not
worthwhile.

On the other side of the coin a large percentage of uninsured indi­
viduals estimate that they will receive no damage from a severe flood or
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earthquake in the area. More detailed objective data (e.g., location of
the structure in relation to the nearby earthquake fault(s) or the eleva­
tion of the home in relation to the appropriate river) are needed to de­
termine whether these subjective estimates parallel reality.

Some insight into the basis for estimating future damage from a flood
or earthquake can be gleaned from the group depth interviews. In dis­
cussing the process of estimating how much one is going to lose in a fu­
ture flood, an uninsured homeowner indicated the importance of past
experience:

It just depends on what you have in the house and on what damage was
done prior to that. We had two floods in the area and each time it did the
same amount of damage. In other words, the water had reached the same
height both times and did the same identical amount of damage. The only
thing was, the second time, it got more houses.

Awareness ofProbability

To evaluate the insurance purchase decision in the context of the ex­
pected utility model, it is also necessary to obtain data on the home­
owner's subjective estimate of the probability of a severe flood or earth­
quake. Considerable work has been undertaken by psychologists and
decision theorists in eliciting estimates of probability through a series
of hypothetical gambles. Such methods would have been difficult and
time-consuming to administer in a large field survey. Furthermore they
are not necessarily the best ways to measure subjective probability in
this particular context.

We thus took a somewhat different approach. The respondent was
shown a card that depicted the chances of males being alive at different
ages. Thus the card showed that lout of every 2 male babies born today
will be alive at age 70, while only lout of 100,000 will be alive at the
age of 108. A number of ages between 70 and 108 were depicted on the
card along with the respective probabilities of living longer than that
age. The individual was then asked to use this card to estimate the
chance of a severe flood or earthquake causing damage to his property."

Figure 5.7 presents the distribution of subjective probabilities
associated with the occurrence of a severe flood or earthquake in each
respondent's area. These probabilities were determined by asking each
individual to estimate the chances of a flood or earthquake occurring in
the next year6 causing a specific dollar amount of damage or more to
his home. The dollar figure used by the interviewer was the combined
property and contents losses which the person had previously esti­
mated he would suffer if a severe flood or earthquake occurred in his
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Figure 5.7 Subjective annual probability of severe flood or earthquake causing damage
to home in next year.

area. Those unable to estimate either their property or contents losses
were asked to base their probability estimates on "$10,000 or more
damage" to their home. Not unexpectedly uninsured individuals in
flood-prone areas estimate a much lower probability of a flood next
year than do insured individuals. In earthquake-prone areas the dif­
ference between the two groups is much smaller.

The most interesting aspect of Figure 5.7 is the large percentage of
uninsured individuals in both flood- and earthquake-prone areas who
estimate the probability of a severe disaster in their area to be almost
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impossible (Le., 1 in 100,000 or less). Some of these uninsured indi­
viduals may have provided such a low estimate not necessarily because
they really perceive the chance of a flood or earthquake to be so small,
but rather as an ex post facto justification for their current uninsured
status. The same bias may be true in reverse for insured homeowners
who estimate a high probability of a future flood or earthquake. There
is no way to determine the actual rationale for estimates on the basis of
our survey. This is one of the principal reasons for undertaking the con­
trolled laboratory experiments discussed in Chapter 7. They enable us
to determine the importance of probability by varying its level and
seeing what effect different magnitudes have on a person's insurance
decisions.

In estimating the probability of a future severe flood or earthquake,
do individuals view the occurrence of the disaster as a random event or
one that follows some systematic pattern? Through the use of a story
describing four persons' view of the pattern of future floods or earth­
quakes, we were able to determine how homeowners in the field survey
treated the probability of a future disaster. This story appears as Ques­
tion 137 of the questionnaire. (See Appendix A.3).

Over two-thirds of our sample in flood-prone areas considered the
hazard to be a random event,7 while less than half of the homeowners
viewed earthquakes as being random. There is some scientific basis for
individuals treating these two hazards differently. Hydrologists con­
sider floods to be random events, while seismologists have provided
evidence that once a severe earthquake occurs, the stress on the fault is
relieved and another severe quake is less likely to occur in the near fu­
ture. Perhaps for this reason 40 percent of the respondents in the earth­
quake portion of the survey felt that the most probable description of
the process was given by the person in the story who claimed, "When a
severe earthquake occurs, it is less likely that it will occur again soon."

Of course, for purposes of testing the expected utility model it is only
necessary to obtain a subjective estimate of the probability of the
disaster, without considering why the individual elicited such a
response. On the other hand, if one is concerned with the process
utilized by individuals in making their insurance decisions, this in­
formation could be very valuable. For example, an uninsured indi­
vidual in Norristown pointed out that his neighbor did not renew his
insurance after experiencing two floods in two years "because he
figured the probability of it happening again was so slim." By educat­
ing such individuals that floods are actually random events, they may
be more likely to keep their insurance policies or decide to purchase
one.
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Expectation of Federal Aid

One of the arguments raised against a system of liberal disaster relief in
the form of forgiveness grants and low interest loans is that it dis­
courages individuals from purchasing insurance in the predisaster pe­
riod. Since 1953 the Small Business Administration has provided
disaster loans to victims of natural disasters for the general purpose of
restoring a victim's home or business property as nearly as possible to
its pre-disaster condition.

Between 1964 and 1972 Congress authorized the SBA to provide
increasingly liberal disaster relief. This generosity is best exemplified
by legislation following Tropical Storm Agnes that effectively
converted the disaster loan program into primarily a grant program (PL
92-385). The SBA was permitted to forgive the first $5000 of each loan
and provide 1 percent interest rates on the remaining portion. If
property damage to a home or business were greater than 30 percent of
its predisaster market value, the agency could refinance any mortgage
against the property. The only restriction on home refinancing was that
the monthly payment of the loan could not be less than the predisaster
payment.

After the cost of disaster loans to the federal government skyrocketed
in 1972, Congress decided to rescind the forgiveness grants and
increased the annual interest rates on SBA loans from 1 to 5 percent (PL
93-24). Our field survey was conducted in areas where few of the
respondents had suffered any flood or earthquake losses since the time
that this legislation was enacted.8 We therefore anticipated that many
of the homeowners in our sample ,would expect to turn to the federal
government for help should they suffer losses from a future disaster.

To test this hypothesis each respondent was asked to enumerate the
sources of aid and the expected dollar amounts he anticipated receiv­
ing to restore the damage to property and contents from a severe flood
or earthquake. He was assisted in answering the question, by being
given a possible list of sources including federal aid. Even though the
government was explicitly mentioned as a potential source of relief, the
majority of both insured and uninsured homeowners did not expect to
receive any funds at all from federal agencies.

It is clear that insured homeowners will have no need to rely on the
federal government for relief, except to cover the deductible portion of
their policy or the loss in excess of their total coverage. The survey data
revealed that over three-quarters of this group would not turn to the
federal government for any relief.

However, a large number of uninsured homeowners in both flood-



Analysis ofPredisaster Behavior Using Field Survey Data 99

Flood Earthquake

% of Sample

61 60

2 100 9

16
15 90

5 80
14

2 :::::,:,:.,.:.:...,.,..
13

70 13

60
13

11
8

50

40
76

75
30

53 50

20

10

8

18

10

4 ?"""",:,::,:,:: 4

9

12

16

Less than $10,001
or equal to to

$10,000 $30,000

Over $10,001 Less than
$30,000 to or equal to

$30,000 $10,000D No federal aid

li::i:1 Little federal aid (1/3 or less of loss)

• Some federal aid (between 1/3 and 2/3 of loss)

~ Considerable federal aid (at least 2/3 of loss)

t Unable to estimate

Over
$30,000

Figure 5.8 Proportion of federal aid expected as a function of future damage for
uninsured homeowners.

and earthquake-prone areas also said they expect no federal aid regard­
less of their estimated loss from a future disaster. Figure 5.8 graphically
depicts these results for the three damage classes delineated earlier.
When the losses are $10,000 or less, approximately three-quarters of
both the flood and earthquake uninsured respondents expect no aid. Of
homeowners who anticipate large losses, the majority expect no federal
relief. A relatively small proportion expect more than two-thirds of
their damage to be covered by federal grants or loans. The proportion of
homeowners who do not know how much they will receive from the



100 Disaster Insurance Protection: Public Policy Lessons

federal government increases as the amount of anticipated loss
increases.

These findings suggest that prior to a disaster most individuals have
not thought about whether the federal government will help them
should they suffer severe losses. In fact, it may very well be the case
that they have not consciously considered how they would recover in
the wake of a flood or earthquake. After a disaster many of these victims
will undoubtedly be anxious to obtain federal relief to aid their
recovery.

Even for individuals who anticipate low interest loans from the
federal government, insurance may still be a very attractive option. One
homeowner in Bakersfield, who was unaware of the availability of
earthquake insurance, made this point when commenting on the effects
of an earthquake on the recovery process:

Economically, it would be a disaster to a lot of people who can't afford to
rebuild and don't have that insurance. We might be called a disaster area,
but when we get a loan from the government, that still doesn't help the
situation.

These findings suggest that expectation of future federal aid has not
been a motivating factor in the decision to buy or not buy insurance.9

5.2 EVALUATING THE EXPECTED UTILITY MODEL

The figures presented in the preceding section indicate that many indi­
viduals residing in hazard-prone areas have limited knowledge about
the flood or earthquake problem or the availability of insurance. A sig­
nificant number of uninsured individuals are not aware that policies
can be bought in their neighborhood, or they are unable to estimate the
insurance premium, potential damage, or probability of a future
disaster. These individuals have not collected enough information to
be able to utilize the expected utility model for evaluating the attrac­
tiveness of insurance.

At the other extreme a small group of individuals in our sample were
required to purchase flood or earthquake insurance, hence were not
given the chance to weigh the relative merits and disadvantages of ob­
taining coverage. In the earthquake sample only 25 out of 461 insured
respondents were forced to purchase insurance coverage as a condition
for a mortgage: In the flood sample there was an additional reason why
136 out of the 1103 insured respondents had to purchase a policy. The
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SBA was authorized after Tropical Storm Agnes to require this in­
surance as a condition for a disaster loan. One of the homeowners in
Norristown described his experience with the SBA after suffering
property damage from that severe storm:

We had to show proof of insurance before we could receive our check from
the SBA. I went down there and the man said, "We're going to give you so
much on this loan, but you're going to have to get insurance," and they
told me I had to have the minimum, which is $3000 contents and $4000
structure. That was the policy. Of course, we applied for it and she gave us
a cash receipt. We took this to the SBA ... they in turn gave us the allot­
ment for the loan.

It is clear from this example that the individual only bought in­
surance to get the loan. In fact, he purchased the minimum possible
coverage, which cost him $25 per year. Whether these homeowners
will renew their policy in future years unless required to do so is an
open question.

Analysis of Contingency Price Ratio

What about the behavior of those individuals who had free choice re­
garding insurance coverage, expected some damage from a future flood
or earthquake, and were able to estimate both the probability of such a
disaster and the premium? Did their final decision regarding insurance
conform to what would be predicted by the expected utility model?

In Chapter 3 we developed a ratio for evaluating the attractiveness
of insurance to an individual on the basis of the expected utility model.
Using his subjective estimate of the probability of a future flood or
earthquake (z) and his estimated cost of insurance (p), we can compute
his contingency price ratio (R). The value of R reflects the costs of in­
surance in relation to its potential benefits. Hence, if R is less than or
equal to 1, insurance should be attractive to individuals who are averse
to risk. As the value of R exceeds 1, insurance becomes progressively
less attractive to the individual.

Figure 5.9 plots the percentage of insured homeowners with subjec­
tive estimates of R below any given value in the range from 0 to 1000.
The letters A and B on the diagram enable one to determine at a glance
the proportion of individuals whose behavior is inconsistent with the
expected utility model. Thus point A enables one to determine the pro­
portion of insured individuals whose estimates yield values ofR above
10. If R exceeds this magnitude, the cost of insurance in relation to its
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Figure 5.9 Contingency price ratio (R) for insured and uninsured homeowners.

potential benefits is so high that it is unlikely that a person would
voluntarily protect himself against flood and earthquake losses if he
were maximizing expected utility. Almost 30 percent of insured
homeowners in the flood sample and almost 40 percent of the insured
homeowners in the earthquake sample fall into this category.

In fact, a number of insured individuals estimate such a low
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probability of a future severe disaster that their value ofR exceeds 100.
It is conceivable that these insured individuals have actually
purchased coverage to protect themselves against damage from
moderate or minor disasters. Although there are no quantitative data
from the field survey to test this hypothesis, we feel it is much more
likely that they bought a policy for reasons having little to do with com­
parisons between premiums and probabilities, which form the basis for
the determination of R. Evidence supporting this alternative viewpoint
is presented in the concluding section of this chapter and in Chapter 7
on controlled laboratory experiments.

Point B indicates that over 40 percent of the uninsured homeowners
in the flood sample and almost 20 percent in the earthquake sample
had estimates of R below 1, hence should have purchased insurance if
they were trying to maximize expected utility. These individuals
viewed insurance as being subsidized for them. Note the large number
of uninsured homeowners in the flood sample whose subjective esti­
mates implied values of R less than .1; coverage should have been
highly desirable to them. 1o These individuals generally had relatively
high subjective probability estimates offuture damage from a flood and
low estimates of the insurance premiums.

Effect of Search Costs on Behavior

As shown in Chapter 3, a utility theorist might argue that a principal
reason that many uninsured individuals have not taken out coverage is
the time and effort required to obtain information on the terms of a
policy. The field survey data do not support this contention. Over one­
quarter of the uninsured individuals in earthquake-prone areas of
California and almost two-thirds of the uninsured homeowners in the
flood-prone communities had not even thought about purchasing
coverage. When asked how likely they were to buy a policy in the fu­
ture, over 75 percent of the uninsured responded that they would
probably or definitely not buy coverage. The primary reason given for a
lack of interest in insurance was "I don't need it." These results suggest
that the majority of uninsured homeowners have made little effort to
obtain data on an insurance policy because they are unconcerned with
the consequences of the hazard rather than because it is difficult to ob­
tain information from their agent.

An uninsured homeowner in Bakersfield who was interested in
learning more about earthquake insurance before coming to the group
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depth interview had no difficulty in obtaining information on the terms
of a policy by initiating contact with his agent:

I called my insurance man this morning before I carne to this meeting be­
cause I thought we were going to be discussing something on that order.
My agent works for State Farm Insurance, and he tells me that $1000 of
coverage in this valley costs $2 a year . . . So that means if you have a
$20,000 home, you can spend $40 a year for the premium. This is all it is.
And he tells me that there is a 5 percent deductible to protect the insurance
companies from false claims. If the property is worth $20,000 then the first
$1000 is your loss if the entire property goes down.
He made the statement that this state is divided into three zones for earth­
quakes . . . The biggest requirement as far as they're concerned is that he
has to come out and inspect your property. Because all that they're really
afraid of is these false claims. So what he said to me was that when they
have an earthquake that destroys, it's a rolling earthquake. In most cases
the house that goes down is the slab concrete for the simple reason that
when the ground rolls, it brings the concrete up ... After the inspection
it's nothing to get it [a policy). He says it is easier to get than flood in­
surance.

Interestingly enough this particular homeowner had lived in the
Bakersfield area for 26 years but had never inquired about earthquake
insurance until he knew that this was likely to be a subject for dis­
cussion. Once he shared this information with the rest of the par­
ticipants, all of whom were uninsured, a number of them expressed
amazement at how inexpensive a policy actually is and how simple it is
to purchase coverage.

In the case of earthquake insurance it is typical for a person to
purchase a policy as an endorsement to his homeowners coverage. The
majority of the policyholders interviewed in the survey simply
followed this procedure and first bought earthquake coverage at the
time they renewed their homeowners policy. Flood insurance, on the
other hand, must be issued as a separate policy, yet 25 percent of the
respondents still bought flood coverage when they renewed their
homeowners coverage. One uninsured person in Norristown remarked
at the group depth interviews that

I'm really waiting to buy flood insurance until my homeowners policy is
renewed, which won't happen for almost another year. I'm hoping that a
flood won't occur during that time.

It would have been interesting to reinterview this person to de­
termine whether he actually bought a policy at the intended time.
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Table 5.1 Categorization of Insured and Uninsured Individuals in Flood
and Earthquake Surveys (percentage ofsample)*

Flood Survey Earthquake Survey

Insured Uninsured Insured Uninsured

Expect zero damage 10 29 2 12

Do not expect zero damage

Cannot estimate premium or
probability of loss 19 50 12 66

Insurance highly attractive
lR .2 1) 42 9 33 5

Insurance possibly attractive
(1 < R .2 10) 9 3 20 4

Insurance unattractive
(R > 10) 20 9 33 13

Total 100 100 100 100

*Homeowners required to buy insurance are not included.

Summary of Findings on Utility Theory

Table 5.1 summarizes the findings regarding the adequacy of the ex­
pected utility model in explaining behavior. Only 42 percent of the
flood-insured individuals and 33 percent of the earthquake insured in­
dividuals had estimates of R that were clearly consistent with the ex­
pected utility model. Another 9 percent of the flood insured group and
20 percent of the earthquake insured might have been sufficiently risk
averse (Le., 1 < R ::;10) to have been expected utility maximizers.
Other insured persons did not have enough information to utilize the
model, had unusually large estimates of R (Le., R > 10), or expected no
damage from the hazard. Thus their behavior could not be explained by
resorting to the standard expected utility framework.

The uninsured individuals present an even more disturbing picture
regarding the adequacy of utility theory to explain their behavior. Ap­
proximately 10 percent of them had a sufficiently high value of R for in­
surance to be unattractive. Most respondents did not even have enough
information to utilize the expected utility model. It is certainly true that
29 percent of the uninsured respondents in flood-prone areas and 12
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percent of those in earthquake areas estimated no damage from a severe
disaster. The fact that these individuals reside in hazard-prone regions
of the country suggests that they have not even considered the
potential consequences of a flood or earthquake in their decision
process. Evidence from the field survey data support this conjecture.
Most uninsured persons had not even thought about buying insurance.
When asked why they did not intend to buy coverage, most claimed
that they did not need it.

5.3 ELEMENTS OF A SEQUENTIAL MODEL OF CHOICE

This section investigates the merits of the sequential model of choice
(detailed in Chapter 3) for describing the behavior of individuals
toward insurance. Field survey data provide insight into homeowners'
views on the hazard and insurance. They also enable us to delineate
the important variables for determining whether a homeowner will
purchase a policy. The process we are following is a retrospective one.
Considerable statistical analyses have been undertaken using
multivariate tools such as contingency tables and logit regressions.
These methods are discussed in the next chapter. In this section we
summarize the variables that, after analyzing our data in great detail,
we have found to be important in explaining behavior at each stage of
the decision process.

Awareness of Problem (Stage 1)

Before individuals are even willing to consider ways of protecting
themselves voluntarily, they must have some personal concern with
the hazard. The survey data show that almost three-quarters of the
homeowners residing in flood-prone areas did not know that there
were flood problems in their immediate neighborhood when they
moved there. Even though California is considered a seismologically
active state, over 40 percent of the residents we interviewed did not
believe that there was an earthquake problem in their area at the time
they bought their house. For those who had prior knowledge there may
have been a tendency to minimize the problem by relating it to other
hazards elsewhere in the country, as evidenced by the remarks of one
homeowner in Bakersfield:

I'm not nearly as concerned about earthquakes here in Bakersfield as I
would be about tidal waves if I were living in Biloxi, tornadoes if I lived in
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Oklahoma, or hurricanes ifI lived in a New England state. Because you can
have a severe earthquake and it would still only hurt a few people and it
will only damage few properties on the whole. Whereas when you have
one of those tidal waves, it wipes out the whole shootingmatch.

A primary reason that a large number of families are unaware of the
hazard when they buy their house is that there is no incentive for the
current property owner, real estate agent, or developer to inform them
about such potential problems. Thus in the earthquake portion of the
survey 30 percent of the homeowners did not know how far their house
was from a fault. As one Bakersfield resident succinctly put it:

When you go out to buy a piece of property, the real estate agent doesn't
say, "I want you to understand that there's a fault running right down the
middle of this thing." You buy the house, and six years later somebody
tells you you're sitting on top of a fault.

Not only is it rare for potential buyers to get information on the
hazard voluntarily before they move to an area, but occasionally they
may be given misinformation. One graphic example comes from Minot,
North Dakota, which has had five floods between 1969 and 1976 that
have forced residents in the area to temporarily evacuate their homes.
Earl Beck, President of the County Commissioners, bought an $85,000
house 120 feet from the river. In an interview with a New York Times
reporter just prior to bracing himselffor the 1976 flood he commented:

I wasn't going to buy here because I was afraid of the river. But the bankers
convinced me it was okay. Can you believe that? (New York Times, April
15,1976, p. 20).

Once located in a particular neighborhood, families may obtain suffi­
cient information on the hazard to view it as a problem. Homeowners
were asked whether they felt their neig'hborhood was a place where
floods or earthquakes could occur and how they would rank the hazard
in relation to other problems typically facing residents in a community
(Le., crime, education, housing, public transportation). By combining,
the responses to these questions we ·c1assified homeowners' current
perception of the problem as being either serious, minor, or non­
existent.

For those homeowners who were aware of the flood or earthquake
hazard at the time they moved into the area, over 95 percent feelthat it
is a serious or minor problem today. For those who were unaware of the
hazard when they purchased a house, 6 out of 10 residents in flood-
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prone areas and three-quarters of those in earthquake country feel the
hazard is either a minor or serious problem today. Their perception ap­
pears to be influenced primarily by past experience with the hazard.
Two-thirds of those who were unaware of the flood problems before
they moved into their house but felt it was a problem today indicated
that their perception changed through past experience. For quake­
prone areas, over 40 percent of those unaware of the hazard at the time
they moved volunteered past experience as the principal reason for
considering it a problem today.

Awareness ofInsurance (Stage 2)

How did individuals in hazard-prone areas become interested in buy­
ing flood or earthquake insurance? Figure 5.10 indicates that the
awareness of a problem was the factor that started most people thinking
about buying insurance protection. Evidence on the importance of past
experience in stimulating an interest in insurance is seen from the com­
ments by participants in the group depth interviews. One uninsured
homeowner summed up his view of the decision process in the follow­
ingway:

The biggest thing is that you have to be in it [a flood]. Then you make your
decision as to whether or not you want insurance. But if you're not in it,
you couldn't care if it's flooding or what it's doing outside. Once you've
experienced it, then it rolls through your mind, shall I or shall I not buy in­
surance and how much shall I get.

An insured homeowner even went so far as to suggest that the only
type of information that would convince an individual to consider in­
surance is personal involvement in a disaster:

Unless you've experienced something like this, you're not apt to take it [in­
surance] out. Somebody could move into your house and not renew
though you've told them about it. They'd say what can happen and they
wouldn't renew it. Like in two years nothing happened, and they wouldn't
renew. And then boom.

One of the conclusions of the controlled laboratory experiments (dis­
cussed in Chapter 7) is particularly relevant here. People often behave
as if a low probability were a zero probability. Hence there is a critical
threshold that must be crossed before an individual treats a perceived
hazard as a problem. Only if he reaches that stage is insurance worth
considering.
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Figure 5.10 Principal factor triggering interest in insurance.

The Insurance Adoption Decision (Stage 3)

The conversion process from interest in buying a new product to
actually purchasing the item is complicated and not fully understood.
One common point made by almost all empirical studies on the diffu­
sion of innovations is that a long interval exists between the awareness
of the new item and the actual adoption decision. If individuals do
have a difficult time collecting and processing information and making
decisions, it is understandable why good intentions may not actually
be carried out immediately.
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. Figure 5.11 Perception ofthe problem.

Our field survey was not designed to investigate the diffusion
process with respect to the insurance adoption decision. However, the
data do enable us to examine what factors appear to influence this deci­
sion. In fact, the principal reason for dividing the sample equally
between insured and uninsured homeowners was to strengthen the
possibility of isolating those variables that discriminate between these
two groups. This section summarizes the key factors found to be im­
portant in differentiating insured from uninsured homeowners. The
statistical importance of each of these factors and interaction effects
between variables are presented in Chapter 6, utilizing recently
developed tools for analyzing qualitative and quantitative variables.
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Table 5.2 Effect of Cumulative Flood or Earthquake Damage to Present
Home on Insurance Status

No damage

$1,001 - $ 5,000

$5,001 - $10,000

Over $10,000

$ - $ 1,000

Number

Flood Survey

1,569

124

138

98

126

Earthquake Survey

%Insured*

48

59

77

68

83

No damage

$ - $ 500

$ 501 - $2,500

Over $2,500

825

95

46

40

46

38

48

58

*Cumu1ative damage prior to purchasing insurance.

Perception of the Problem. From the discussions in the preceding
sections one would expect that homeowners who perceive the hazard
to be a problem are more likely to purchase insurance then those who
do not. Figure 5.11 suggests the importance of this variable by depict­
ing the proportion of insured and uninsured homeowners who feel the
hazard is a serious, minor, or unimportant problem. In the flood survey
a significant number of insured view the problem to be severe, while
relatively few uninsured individuals fall in this category. In the case of
earthquakes few homeowners view the problem to be severe, but a
larger proportion of the insured than uninsured fall in this category.

Past Experience. One of the main variables influencing the percep­
tion of the problem, hence the decision to purchase insurance, is the in­
dividual's past experience with the hazard. One reason most indi­
viduals in California do not consider earthquakes to be a severe
problem is that they have not suffered major damage from such a
disaster. Table 5.2 illustrates this finding by focusing on the cumula-



112 Disaster Insurance Protection: Public Policy Lessons

tive dollar losses caused by floods or earthquakes prior to the date the
homeowner purchased insurance, or the interview date of an
uninsured homeowner. As might be expected, small flood or earth­
quake losses had a negligible or even negative effect on the purchase of
insurance. Given the deductible clauses in the flood and earthquake
policies, homeowners may have learned after a disaster that it did not
pay to have coverage if they experienced only small losses.

As shown in Table 5.2 few homeowners had cumulative earthquake
losses exceeding $2500, the majority suffering losses of less than $500.
Many flood victims suffered large losses, and most of these home­
owners then purchased insurance. This table suggests that prior
experience influences the insurance decision only if the damage is rela­
tively high. Otherwise the experience has no effect or may even have a
negative relationship to the purchase of insurance.

The importance of suffering severe damage before buying insurance
is illustrated by the comment of one homeowner in Norristown who
had not purchased a policy before Tropical Storm Agnes:

You ask me why I didn't have insurance before the June 1972 flood. We
had the flood in September of '71 and I had two feet of water in my base­
ment. And I felt this I can tolerate, and this is probably as high as it will
ever get.

To his chagrin this individual suffered severe property damage in 1972
and then decided that he needed insurance.

Another example of the influence of past experience on the in­
surance purchase decision is reflected in the sale of flood insurance in
northern New Jersey. Three of the sampled communities, Plainfield,
Clark, and Cranford, suffered severe flood damage on August 2 and 3,
1973. In Plainfield during 1973, 329 policies were sold; however, 220
of these were sold in August and September of that year. In Clark 38
policies were sold in 1973, of which 25 were sold in August and Sep­
tember. Of the 416 policies sold in 1973 in Cranford Township, 263
were purchased by homeowners during the two months following the
flood.

The following comment also suggests the importance of past
experience in prompting homeowners to buy coverage:

I've talked to the different ones that have been bombed out. This was their
feeling: the $60 (in premiums) they could use for something else. But now
they don't care if the figure was $600. They're going to take insurance be­
cause they have been through it twice and they've learned a lesson from it.
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For such individuals the notion of insurance apparently has meaning
only after there is tangible evidence that they would have reaped a
return from investing in a policy.

Level of Income. What role does income level play in the decision
process regarding insurance? Homeowners participating in the group
depth interviews revealed that one reason individuals do not purchase
insurance is that they cannot afford it. For example, one uninsured
worker responded to the question "How does one decide on how much
to pay for insurance?" by saying:

A blue-collar worker doesn't just run up there with $200 [the insurance
premium] and buy a policy. The world knows that 90 percent of us live
from payday to payday . . . He can't come up with that much cash all of a
sudden and turn around and meet all his other obligations.

According to this view, budget constraints may be a factor in the in­
surance purchase decision and prohibit those individuals with limited
income from buying a policy even if they feel it is likely that they will
suffer severe losses from a future disaster. Figure 5.12 shows that
insured individuals have a higher income level than do the uninsured
in both the flood and earthquake samples.1I The statistical analyses
presented in the next chapter show that the income variable is rela­
tively unimportant in differentiating policyholders from nonpolicy­
holders. One reason that high income individuals may be more likely
to purchase coverage is that they have more at stake should they be hit
by a severe flood or earthquake. On the other hand the casualty loss de­
duction on federal income tax forms is an incentive for them to se1£­
insure.

Degree of Risk Aversion. Other things being equal we would expect
interest in insurance to increase as a person became more averse to risk.
To measure risk aversion, all respondents were asked a series of ques­
tions to determine other insurance they may have purchased volun­
tarily. On the basis of five different types of policies (life, automo­
bile, health, disability, and homeowners) we decided to classify
respondents into three different groups. Those who voluntarily had
bought either none or one policy were considered to have slight risk
aversion; those who voluntarily purchased two or three policies were
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Flood Earthquake
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Figure 5.12 Annual income of insured and uninsured.

classified as being somewhat risk averse, while those who voluntarily
had purchased four or five policies were regarded as highly risk averse.

Figure 5.13 plots the proportion of insured and uninsured in each
category. Most homeowners had purchased at least two policies volun­
tarily, so relatively few were classified as having only slight risk aver­
sion. The data show that the insured individuals tend to be more risk
averse than the uninsured group. Thus we find that 46 percent of the
insured individuals in flood-prone areas were considered highly risk
averse, compared to 36 percent of the uninsured group. Only 5 percent
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Figure 5.13 Aversion to risk of insured and uninsured.

of the insured flood group were slightly risk averse, while 12 percent of
the nonpolicyholders were. Similar but less pronounced differences
between the insured and uninsured groups exist for the earthquake
sample. 12

Estimate of Probability. Figure 5.7 presented earlier shows that
insured individuals are likely to have a higher estimate of the
probability of a disaster than those who are uninsured. These data
taken alone are consistent with both expected utility theory and a
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sequential model of choice. The following rationale given by an
uninsured homeowner in Norristown for his failure to purchase a
policy suggests that he considered only the chances of a flood occur­
ring without thinking about the potential losses from such an event:

Say the going rate is $60. When you sit down and figure out the chances of
a flood, you say I could use that $60 for something else. We'll take our
chances. And this is the outlook that the majority of the people take.

This view does not provide support for the expected utility model
but is consistent with a sequential model of choice.

Similar feelings were frequently expressed by homeowners in all the
group depth interviews. The following comments made in Bakersfield
illustrate this attitude with respect to earthquake insurance:

I think $2 per $1000 (coverage) when you consider the odds is ridiculous.
How often does an earthquake occur? I mean, what are the odds? You have
to pay the insurance company $40 a year for how many years before you
have even a tremor in earthquake country.

Another uninsured homeowner in Bakersfield clearly indicated that
the probability dimension played a key role in his decision not to take
out insurance:

If I lived in Kansas, where they might have a tornado come through there
10 or 25 times a year then I would be willing to buy the insurance because
the odds would be so much greater, because I know that on an average of a
dozen times a year the wind's going to come through and do some damage.
In this area here we have earthquakes maybe every 20 years, maybe every
100 years. I think the first recorded one was in 1800, and how many have
we had since then? We did not have over 50.

Such an emphasis on the probability dimension should lead to a
substantial increase in insurance demand if people hear that an earth­
quake is predicted in their area and believe that the prediction may, in
fact, come true. For example, after an April 20, 1976, forecast by James
Whitcomb, a professor at the California Institute of Technology, that a
quake of magnitude of 5.5 to 6.5 would occur in the San Fernando
valley within the next year, demand for earthquake insurance
increased substantially. As Kurt Sussman, an Allstate agent remarked:
"We've seen a hell of an increase in the last couple of weeks. Many
have been calling and just saying 'Add it.' They don't even inquire
about the price (New York Times, May 15, 1976)." The chances are that
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these individuals had not even considered the limited damage that a
quake of such magnitude would cause to their property, and did not
have any understanding of the 5 percent deductible on their insurance
policy.

More detailed evidence on the importance of the probability dimen­
sion in influencing the insurance purchase decision is presented in
Chapter 7, which describes the results of controlled laboratory experi­
ments. These data provide further confirming evidence that before a
disaster individuals ignore insurance if they believe that the
probability that the event will occur is relatively small. In essence most
people are unwilling to consider the consequences of the hazard if they
feel that the chances of it occurring are below some threshold.

Interpersonal Communication. The analysis of our field survey data
suggests that interpersonal communication is an important factor in
the decision-making process. Expected utility theory has not em­
phasized the value of such contact because the model is not concerned
with how information is obtained on which to base a decision. Other
studies on the diffusion process recognize that friends and neighbors
are seen as convenient and reliable sources of information. These fac­
tors, coupled with a desire for conformity, suggest that interpersonal
communication plays a key role in the insurance adoption process.

To examine the importance of personal influence on the insurance
decision, all respondents were asked whether they had discussed flood
or earthquake insurance with anyone and if they knew anyone who had
a policy. Figure 5.14 shows that a much larger proportion of pol­
icyholders than nonpolicyholders had discussed insurance with a
friend, neighbor, or relative. Similar differences hold with respect to
the proportion of insured and uninsured homeowners who knew
someone who had purchased a policy.

These data alone do not indicate whether a discussion with a friend
or neighbor triggered the purchase of a policy or whether an individual
engaged in such conversations after he had already bought coverage.
We also cannot determine directly from the questionnaire when an
insured respondent may have learned that a friend, neighbor, or rela­
tive had purchased a policy. On the basis of findings on the adoption
process regarding new products discussed in Chapter 3, we would
argue that it is likely that such interchanges took place before the
homeowner purchased insurance and that it was through these dis­
cussions that the nonpolicyholder learned that some of his peers had
already bought coverage.
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Figure 5.14 Amount of interpersonal communication on insurance.

The following example illustrates this point. In a pretest of the earth­
quake questionnaire in San Francisco, a homeowner responded to a
question by saying that he did not have insurance against earthquake
damage. A friend who was listening to the interview could not resist
commenting that he himself had purchased such insurance a couple of
years before. The respondent was dumbfounded and asked the friend
about the availability of coverage and its cost. Upon hearing that
coverage was "quite reasonable" he added, "I am going to have to look
into earthquake insurance myself."

Suppose that interpersonal communication only occurred after a
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homeowner purchased insurance. Such a process can be modeled more
formally in the following way. Assume that each insured individual
discusses his purchase decision with n individuals in a community
having a population of N inhabitants. Suppose also that uninsured in­
dividuals can only learn about others having insurance if they are
contacted by an insured person. Insured individuals may learn about
the status of others either through their own initiative or by having
another insured person contact them.

Data on the proportion of insured and uninsured homeowners in
our sample universe make it possible to determine values of nand N
that rationalize the differentials between insured and uninsured
homeowners depicted in Figure 5.14. If nor N is unusually large, it is
safe to conclude from this analysis that some uninsured individuals
initiated contact with insured people and a proportion of them decided
to purchase a policy only after such discussion. In any case further re­
search should be undertaken to determine the role that friends and
neighbors play in transmitting information and influencing the adop­
tion process.

To conclude our discussion of the importance of personal influence,
it is appropriate to return to the pioneering study by Katz and Lazars­
feld (1955), which has had a major impact on all subsequent work in
this area. In their discussion of the part played by people, the authors
noted that mass communications research was joining those fields of
social research that have been recognizing the importance of the
primary group (Le., informal, interpersonal relations) within situations
previously treated as strictly formal and atomistic. Katz and Lazarsfeld
then provide four examples of empirical research, including their own
study, each of which began with a very simple model that did not in­
clude the primary group as a variable. At some point in the research the
"model" did not quite explain what was going on; at this stage clues
were unearthed that pointed to the importance of the primary group,
and the key role of interpersonal communication in the decision
process.

Our study of insurance behavior followed a similar pattern. Our re­
search initially made the conventional assumption of economic theory
that the consumer makes decisions on his own without engaging in
interpersonal communication. Only after undertaking group depth in­
terviews in flood- and earthquake-prone areas and pretesting our ques­
tionnaire did we come to realize the importance of interpersonal rela­
tions. We then modified our model to take into account the role that the
primary group plays in the insurance adoption process.
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5.4 SUMMARY

The data from our field survey of insured and uninsured· home­
owners indicate that many individuals do not have enough information
to utilize a model based on expected utility theory for determining
their insurance purchase decision. Furthermore, a significant number
of those who do have enough information frequently behave in a man­
ner inconsistent with what would be predicted by the approach. We
also investigated the merits of the sequential model of choice using the
field survey data. A comparison between insured and uninsured
homeowners suggests that the most important variables influencing
the decision process are the individual's perception of the problem and
interpersonal communication. Table 5.3 presents the statistical signifi­
cance of the variable pairs associated with the specific figures and ta­
bles in the chapter. The definitions of the variables used in the analysis
of the field survey data can be found in Appendix A.4. Chi-square
values and tests of significance from two-way tables related to the
sequential model of choice are summarized in Appendix A.5.

The examination of the separate effects of variables on the purchase
of insurance, as reported in this chapter, yields suggestive results but
does not make full use of the information present in the survey data. In
the next chapter multivariate analysis is undertaken to examine the
joint effects of several qualitative independent variables and to de­
termine the quantitative importance of different factors on the in­
surance buying decision.

NOTES

1. More specifically, 9 percent of the insured and 13 percent of the uninsured incor­
rectly assumed that earthquake premiums were subsidized.

2. Of the homes in our survey, 98 percent are wood-frame structures.

3. Approximately two-thirds of the uninsured homeowners in both flood- and earth­
quake-prone areas provided an estimate of the maximum amount that they would be
willing to pay for insurance.

4. The deductible for flood insurance is $200 or 2 percent of the loss, whichever is
larger.

5. Five other questions on probability were included in the questionnaire, but this
question was the easiest for the respondents to understand. For a more detailed
analysis of the responses to these different probability questions, see Borkan and
Strevel (1976).

6. The flood respondents were asked to estimate the probability of such a flood occur­
ring in the next year. Earthquake homeowners were asked to estimate the chance of
such an earthquake occurring in the next 10 years. We approximated the annual
probability by dividing this estimate by 10.
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7. Similar findings on the perception of the flood hazard are reported by Burton, Kates,
and White (1978), in their summary of cross cultural studies, and by Lorelli (1975),
in his study offour flood-prone communities in Pennsylvania.

8. Since 1973 only 7 percent of the flood homeowners and less than 1 percent of the
earthquake respondents had suffered damage to their homes.

9. We investigated income level and education of uninsured individuals to see
whether either of these variables affected anticipation of federal relief. However,
neither factor was statistically significant.

10. Since few of these individuals had any knowledge of the deductible clause in the in­
surance policy, including this factor would not have changed the results of this
analysis perceptibly.

11. For the 14.5 percent of homeowners who were not willing to provide an income
figure, we used the interviewer's best estimate.

12. This measure is an imperfect proxy for aversion to risk. For example, some
respondents might have purchased health insurance voluntarily had they not been
automatically covered by their employer. Automobile insurance is normally re­
quired by most states, so the consumer has no free choice on whether to take out
coverage.
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6
Analysis of Survey Results

Using Multivariate Methods

The preceding chapter discussed the effects of several factors on the
purchase of insurance by a homeowner. These factors were examined
one at a time, and the results were summarized in a series of two-way
tables and graphs. There are two fundamental limitations of such two­
way analyses that require taking into account the impact of several
variables simultaneously and the use of more powerful methods of data
analysis.

First, an observed relationship (or lack of relationship) may be spu­
rious in that the two variables are related only because each is
associated with a third variable which, when ignored, produces the ap­
parent relationship. For example, the number of firemen at a fire and
the extent of the damage are highly correlated, obviously because both
factors are related to the severity of the fire. Presumably, if the third
factor is controlled and explicitly taken into account, the apparent rela­
tionship will disappear. The elimination of spurious correlation is logi­
cally equivalent to explaining why and how the two variables are re­
lated. Moreover taking into account other factors that affect insurance
purchase and removing their spurious influence enable us to obtain a
more valid measure of the "true" impact of any given factor on the de­
cision.
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A second limitation not only of two-way analysis, but also of the
general approach to measurement through the elimination of other fac­
tors, is that it tacitly assumes that there is such a thing as the relation­
ship between two variables. It may turn out, however, that the e~fect of
a given variable depends on whether a third variable is present. Thus,
to anticipate a bit, an individual's estimate of the seriousness of a flood
problem has little effect on insurance purchase unless he knows and
has talked to someone who has purchased insurance: Le., for people
who know a policyholder, the variable "seriousness" has a large effect;
for those who do not, "seriousness" has a small effect. When the effect
of one variable is contingent on the value of other variables, these vari­
ables are said to interact. Clearly, when interactions are present, we
must severely qualify any statement concerning the impact of each
variable separately. On a more positive note, interactions enable us to
specify more precisely the circumstances under which people buy in­
surance and to identify groups of people who are particularly respon­
sive (or unresponsive) to various influences and appeals.

The next section provides an intuitive discussion of the main statis­
tical findings. The results presented there demonstrate that home­
owner behavior in flood- and earthquake-prone areas is consistent with
the sequential model of choice. Moreover such behavior reveals the
relative importance of certain factors in making residents aware of the
hazard and differentiating insured from uninsured homeowners. The
remainder of the chapter contains material that is more technical in na­
ture, which forms the basis of our main statistical findings. It will be of
interest to those who wish a more detailed treatment of how contin­
gency table methods and logit regressions have been used to analyze
the field survey data,1 There is also a section describing the implica­
tions of the sampling plan on statistical analysis.

In this chapter then multivariate methods are utilized on unweighted
data from the survey to test for possible interactions and to measure
more precisely than in Chapter 5 the effects of different factors in the
sequential model of choice. The statistical analyses are based on 75
percent of the flood and earthquake samples randomly picked from the
responses. In addition, the two samples have been combined to test for
similarities between the two types of hazards. The equation that best
discriminates between policyholders and nonpolicyholders is then
used to predict the insurance status of the remaining 25 percent
sample, thus permitting us to determine how well the final model
generalizes to new data. Appendix A.6 contains tables for the flood and
earthquake portions of the survey as well as additional regressions for
the combined sample.
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6.1 TESTING THE SEQUENTIAL MODEL OF CHOICE

Through the use of multivariate methods we are able to isolate factors
that provide explanations for homeowners' behavior at each stage of
the sequential model of choice discussed in Chapter 5. The findings
presented in this section are based on ordinary least squares regression
analyses and illustrate the main results of this chapter. 2 The techniques
described examine variables simultaneously (including interactions)
rather than in a stepwise manner. Hence we do not have to concern
ourselves with the sequence in which variables are introduced into the
analysis.

Awareness of the Problem (Stage 1)

Data from the field survey enabled us to isolate those variables that best
explain when a homeowner is likely to consider the flood or earth­
quake hazard to be a serious problem in his immediate neighborhood.
Table 6.1 presents the best-fitting model for the combined flood and
earthquake samples. In Table 6.13 we present the same equation in a
somewhat different form with t-ratios showing the statistical signifi­
cance of each variable.

The constant term in the equation indicates that a homeowner who
has just moved to an area subject to earthquakes or floods without be­
ing aware that it is hazard-prone, who has never experienced a disaster,
and anticipates some damage, has a 24.0 percent chance of consider­
ing the hazard to be a serious problem.

The constant term should be viewed only as a benchmark for judging
the relative importance of other factors. Thus we see from Table 6.1 that
homeowners who knew the area to be hazard-prone before moving
there have a 20.8 percent greater chance of considering floods or earth­
quakes to be a serious problem than do those who were unaware. We
also see that past experience plays an important role in influencing
hazard perception. Homeowners who had experienced one disaster in
their current home have an 18.4 percent greater chance of viewing the
hazard as serious than do those who have not been victims. Those with
more than one experience have this probability increased by another
18.3 percent. Thus there is a .367 probability difference between those
who have suffered more than one disaster and those who have suffered
none.

The equation also indicates that, although the effects of probability
and expected future damage per se are statistically significant, their
substantive impact as determinants of seriousness is relatively small
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Table 6.1 Determinants ofAwareness ofProblem
(Regression for 75% Combined Sample)

Probability of homeowner thinking hazard is a serious problem; .240 +

127

{ .0 if didn't know area hazard prone when moved in or }lived whole life in neighborhood +

L .208 if knew area was hazard prone when moved in

{ .0 if """ "p"i,""d df""" ]f
.184 if experienced one disaster +

.367 if experienced more than one disaster

.037 x log (subjective probability of disaster) } +

{-.027 if can't estimate future damage

1-.072 if thinks will suffer no future damage
lin $1,000) if thinks +.0011 x estimate of future damage

will suffer some

.263 - .0034 x years lived in house if in coastal zone A

.038 + .0012 x years lived in house if in coastal zone B

.292 + .0017 x years lived in house if in riverine zone A

.093 + .0017 x years lived in house if in riverine zone B

.0 - .0041 x years lived in house if in earthquake area

but in the expected direction: those homeowners who estimated the
probability or loss from a future disaster to be relatively high were more
likely to treat the hazard as a serious problem than those with low esti­
mates of these two variables.

Table 6.1 also illustrates an interaction effect between the type of
hazard-prone area and the length of time a homeowner has lived in his
current house. In coastal Zone A and earthquake-prone areas the longer
a resident lives in a house the less chance that he will view the hazard
as a serious problem. In all other areas this probability increases
slightly with length of residence in the area. The small coefficient in
each region associated with a change in occupancy length, though
statistically significant, suggests that this variable is not very important
in predicting whether the person will view the hazard as serious.

These figures also illustrate intuitively appealing differences among
hazard-prone areas. Homeowners are most likely to view the hazard as
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serious if they live in the high hazard coastal and riverine areas (Zone
A), hence the coefficients of .263 and .292 associated with these areas
compared to .038 and .093 for the less hazardous coastal and riverine
areas (Zone B). Residents in earthquake-prone areas are the least likely
to view the hazard as serious, as indicated by the zero coefficient. This
is undoubtedly due to the infrequency of severely damaging quakes in
California.

Figure 6.1 graphically depicts the interaction effect between hazard
area and length of time residing in the current house, based on the coef­
ficients in Table 6.1. The downward slopes of the lines depicting be­
havior in coastal Zone A and earthquake areas reflect the inverse rela­
tionship between number of years in the house and chances of viewing
the hazard as a serious problem. The reverse relationship is true for
homeowners in the other areas. The height of the lines at the point
"0 years in neighborhood" reflects the chances of viewing the hazard
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as serious for different areas. The lines clearly demonstrate that
homeowners in Zone A are more likely than those in Zone B to view the
hazard as a serious threat when they move into the area.

Tables 6.14 and 6.15, which follow the chapter, specify separate least
squares regression results for homeowners in flood-prone areas and
those in earthquake-prone regions. These results indicate the dif­
ferences between the two samples in terms of how they perceive the
hazard, and can be interpreted in the same manner as the coefficients in
Tables 6.1 and 6.13.

Awareness ofInsurance (Stage 2)

What variables account for differences between homeowners'
knowledge of whether flood or earthquake insurance is available in
their neighborhoods? The actual regression models for both the
combined sample and separate hazards are reproduced in Tables 6.16
through 6.18, which follow this chapter. We briefly summarize the
principal findings here.

The most significant variables differentiating those aware from those
unaware of the availability of insurance in their neighborhood were
"Problem" and "Education." People who considered the hazard to be a
serious problem were more likely to know that they could purchase in­
surance than were those who felt the problem was minor or unim­
portant. But the "Problem" variable interacted with educational level.
()f those who considered the hazard to be a minor or serious problem,
homeowners who had graduated from high school were much more
likely to know insurance was available to them than were those who
had not. Ofthose considering the problem to be unimportant, there was
a much lower chance that such homeowners would know that coverage
was available, whether or not they had graduated from high school.

Several other factors had an influence on a person's awareness of
coverage, but they were less important than both educational level and
whether he considered the hazard to be a problem. Higher income
and single people were more likely to be aware of insurance than their
respective counterparts. Those having a higher perceived probability of
a flood or earthquake were more likely to know about insurance
availability in their neighborhood. This result is consistent with the
hypothesis that unless the person feels the chances are sufficiently
high that a disaster will occur, he will not think about its possible con­
sequences or about ways he can protect himself against resulting
losses.
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Homeowners in flood-prone areas were also more likely to know that
they could purchase insurance than those in earthquake areas. This
result may be caused in part by an artifact of our final sample. In flood­
prone areas approximately 54 percent of the respondents currently had
insurance, hence had to know that it was available. In the earthquake
sample only 46 percent of the homeowners actually had coverage. For
this reason alone a homeowner in the flood sample would have a
greater chance of knowing that he was eligible to purchase insurance
than would a respondent in the earthquake sample.

Adoption of Insurance (Stage 3)

Most of the statistical analyses were undertaken to determine those
variables that differentiated the policyholders from the nonpol­
icyholders. The field survey enabled us to isolate a few significant
variables which are consistent with the sequential model of choice. Ta­
ble 6.2 presents data on the final model for the combined earthquake
and flood samples.

By far the most important variables in the analysis are whether the
person considers the problem to be serious and whether he knows
someone who has purchased the insurance. These two factors interact
with each other. Someone who thinks the hazard is a problem and who
also knows a policyholder is more likely to purchase insurance than
these variables would imply separately. As shown in Table 6.2, there is
a .551 difference in the probability of having insurance between people
who know someone with a policy and think the hazard is a serious
threat and those, residing in the same hazard zone, who do not know
someone and think there is no problem.

Another significant variable is whether the person expects any future
damage from a flood or earthquake. The data in Table 6.2 show that a
person who expects no damage is 18.1 percent less likely to have in­
surance than one who expects some damage. For every $10,000
increase in anticipated future damage, the probability increases by less
than 1 percent (.0095).

All the coefficients in the model represent the effects of a given varia­
ble when all other factors are held at the same level. The socioeconomic
variables are statistically significant but do not have much effect on the
probability of having insurance. Homeowners most likely to have in­
surance are older residents who are married, have at least a high school
education, and have incomes above $25,000. A person more averse to
risk is more likely to have purchased coverage.
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Table 6.2 Detenninants ofInsurance Purchase
(Regression for 75% Combined Sample)

Probability of homeowner purchasing insurance = -.033 +

{
.0 if not hi gh school graduate } +
.078 if at least high school graduate

{ .0, if low income ~
.044 if medium income +
.050 if hi gh income

{ .0 if not married} +.050 if married
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{

.0

.055

.114

if mildly risk averse}
if some risk aversion
if highly risk averse

+

{

.551 if thinks hazard serious problem and knows someone with insurance }
.471 if thinks hazard minor problem and knows someone with insurance
.237 if thinks hazard not a problem and knows someone with insurance +
.182 if thinks hazard serious problem and doesn't know anyone with insuranc.e
.108 if thinks hazard mi nor problem and doesn't know anyone with insurance
.0 if thinks hazard not a problem and doesn'tknowanyonewithinsurance

{.0'178 x log (subjective probability of disaster~ +

{ .0034 x age (in years)} +

{-.00036 x years lived in house} +

{

-.0092 if can't estimate future damage }
-.181 if thinks will suffer no future damage

.00095 x estimate of future damage (in $1000) if think will suffer some
+

{

.034

.049
-.013

.058
.0

if lives in coastal zone A}
if lives in coastal zone B
if lives in riverine zone A
if lives in riverine zone B
if lives in earthquake area

Finally, we see from Table 6.2 that those who have lived in their
house for some length of time are less likely to have purchased in­
surance than are those who are relatively new to the area. The coeffi­
cient associated with this variable is so small (-.00036), however, that it
does not change the overall probability of having insurance by very
much (less than a 1 percent decrease in probability between one who
just moved to his house and a homeowner residing there for 25 years).
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It is interesting to note that the model that fits the data best is
generally consistent with the earlier two-way analyses depicted in
Chapter 5. The multivariate statistical techniques, however, provide us
with considerably deeper insight into the process of choice and enable
us to determine significant interaction effects (such as between
"PROBLEM" and "KNOWONE"). Furthermore, and perhaps most im­
portantly, these techniques permit us to measure in a quantitative man­
ner the relative importance of different factors on the perception of the
problem (Stage 1), awareness of insurance (Stage 2), and purchase of
coverage (Stage 3).

On the basis of the statistical analyses we can conclude that the
seriousness of the hazard problem and the knowledge of others having
insurance are the dominant factors differentiating the insured from
uninsured homeowners. These two variables interact with each other,
implying that a person is most likely to have insurance if he views the
hazard to be a problem (Stage 1) and is aware of insurance through per­
sonal contact (Stage 2). The results are thus consistent with the deci­
sion process implied by the sequential model of choice.

6.2 DETECTING AND MEASURING EFFECfS*

Screening for Spurious Correlation and Interactions

To test for spurious correlation and interactions, contingency tables
were formed in which the simultaneous effects of several key variables
on having insurance could be explored. For illustrative purposes we
concentrate here on income, perceived seriousness of problem, know­
ing someone who has purchased insurance, and hazard type. The
precise definition of the variables and the way they have been cate­
gorized are presented in Table 6.3.

The logic of tests of effect generalizes the familiar chi-square (X 2) test
of two-way tables and is easy to grasp intuitively. Suppose that we
want to test, for example, whether "knowing someone" has an impact
on the purchase decision when the influence of other factors has al­
ready been taken into account. To do this we (1) try to predict having
insurance as best we can without considering knowing someone (i.e.,
assuming purchase is independent of knowing someone) and compare
our predictions with the data to see how well they fit (e.g., by a chi­
square criterion). We then (2) predict purchase by explicitly taking into

*The material in this section can be skipped without loss of continuity.



Table 6.3 Definition of Variables

Conti nuous vari ab1e

Categories

Aware of insurance
Unaware of insurance

Less than hi gh schoo 1 graduate
At least high school graduate

Has not suffered any disasters
2 = Suffered 1 disaster
3 = Suffered more than 1 disaster

Unable to estimate damage
No damage
$1 damage } continuous
$400,000 damage va ri ab1e

between 1imits

1 =
2 =
3 =
4

Definition

Education

Age of househo 1d head

Past hazard experience
in present home

Awareness of hazard
insurance in nei ghborhood

Subjective estimate of
future damage ina
seri ous di saster

Variable Question Numbers
Name Used in Creating

AGE screen; ng form

AWAR.INSUR 15

EDUCATION 207,213

EXPERIENCE 66

FUT.DAMAG 119,120,121 ,122

HAVE. INSUR 32 Insurance status Has hazard insurance
Doesn't have hazard insurance

HAZARD

INCOME 218,220

Type of hazard

Income

Flood coastal zone A
Flood coas ta 1 zone B
F100d ri veri ne zone A
F100d ri veri ne zone B
Earthquake

Low (less than or equal to
$10,000)

2 Medium ($10,001-$25,000)
3 = Hi gh (more than $25,000)

KNEW. PRONE Awareness of hazard
prob1em when moved
into nei ghborhood

Was aware
Unawa re or 1i ved in nei ghbor­
hood enti re 1i fe

KNOWONE 172 Knows fri end, nei ghbor,
or relative with hazard
insurance

Yes
No

LOG. PROBAB

MARITAL. STAT

126

212

Loga rithm of subjective
estimate of probability
of a disaster occurring

Marital status

Continuous variable

= Marri ed
Not Married

PAST. DAMAG 47,68,69,70 Cumulative past damage
whil e not covered by
hazard insurance

1 No damage
2 $1 damage } conti nous
3 = $200,000 damage variable

between limits

PROBLEM 1,3 Perception of hazard
problem

1 = Vi ews as seri ous problem
2 = Vi ews as mi nor problem
3 = Does not vi ew as a problem

RISK.AV 175,179,181 Risk aversion 1 = Highly averse to risks
2 = Somewhat ri sk averse
3 = Slight risk aversion

YEARS. HOUS 194 Years lived in present
house

Continuous variable

133
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account knowing someone and again calculate the fit. If the fit is
substantially improved, then knowing someone has an effect;
otherwise it does not.

Similarly, to test whether knowing someone and perceived serious­
ness "interact" we compare (0) the fit of a model in which each variable
has a separate effect but in which the effects of one do not depend on
the other (Le., no interaction effect) with (b) a model in which both the
separate and interaction effects of the two variables are included, to see
whether there is any improvement in fit. From a statistical point of
view, the difference in X2 values between the two models (a) and (b)
tests the significance of the interaction effect in improving the
explanatory power of the model.

Finally, it should be noted that the X2 values computed in (a), (b), (1),
or (2) compare each of these models with the perfect predictions that
could be made by taking all of the data into account, so in a sense they
measure the fit of the model per se. 3

Table 6.4 presents the results of several such tests. The analyzed
contingency table cross-classifies insurance purchase with seriousness
of the problem, knowing someone with a policy, income, and hazard
zone. The results indicate that PROBLEM and KNOWONE are very im­
portant variables in differentiating insured from uninsured home­
owners. This can be seen through a comparison of models without each
of these variables with ones in which they are present. These results are
shown on the right-hand panel of Table 6.4. The resulting high X2'S of
115.64 and 276.52, respectively (see lines 3 and 4 of Table 6.4), indicate
the relevance of each of these variables. As shown on lines 2 and 5, in­
come and hazard type are also significant (X 2 = 21.19; 2 degrees of
freedom [dJ.], and 11.97; 4 dJ., respectively) though not nearly as sig­
nificant as the first two variables.

Now it may turn out that a variable does not have an effect when
considered alone but does have substantial interaction effects when
combined with other variables, as shown in Figure 6.1. Such interac­
tions are also tested in Table 6.4. We note that PROBLEM and
KNOWONE have a significant interaction effect (line 9: X2 = 8.64; 2
dJ.) whereas other combinations of variables are not significant. These
tests, however, have to be interpreted with caution because the overall
test may obscure significant components. This problem is examined in
detail presently.

Finally, the left-hand panel of Table 6.4 reveals that Model 5, in
which INCOME, PROBLEM, and KNOWONE each enter independently
(but there is no hazard effect), provides a reasonably good fit of the data
X2 = 100.77, 84 dJ., significance level p = .103). Model 9, with a
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'PROBLEM *KNOWONE interaction term fits very well indeed
(X2 = 80.16,78 dJ., p = .411).

Tables 6.5 and 6.6 summarize the analysis of the same variables for
the flood and earthquake samples separately in order to examine more
closely the differences between these types of hazards. Table 6.5 shows
that all of the independent variables have a significant impact in the
flood sample. Again, PROBLEM and KNOWONE are very powerful
predictors and their joint effect is also significant. Model 9, which in­
cludes this interaction, is an excellent fit (X2 = 64.76,61 dJ., p = .347).

In the earthquake sample (Table 6.6) PROBLEM and KNOWONE are
highly significant, although the interaction effect is not quite signifi­
cant at the .05 level (line 7). Model 7, which is similar to Model 9 in the
flood sample, provides an excellent fit (X2 = 7.02,10 dJ., p>.5).

In a parallel series of analyses not presented here, we studied the ef­
fects of education on our conclusions. The analysis suggests that
education has an important but moderate effect in the overall sample
and flood subsample, and a rather strong effect in the earthquake
sample. The effects of education cannot be attributed to income or per­
sonal influence, nor can these latter variables be explained by educa­
tion. The interactions involving education in these tables are for the
most part small.

In summary then the preceding analyses show that KNOWONE and
PROBLEM are powerful predictors of owning insurance; the effects of
these factors cannot be attributed to any other variables. These two
variables also have an interaction effect that we will want to analyze
further. There also appear to be differences between hazard types
which cannot be due to variations in the socioeconomic characteristics
of people interviewed in the subsamples. Education has an important
effect on discriminating between insured and uninsured homeowners,
especially in the earthquake zones, but the influence of income is un­
clear.

Effects of the Independent Variables:
Contingency Table Methods

The preceding section illustrates how to determine which variables
and combinations of variables have significant effects, but does not
analyze the nature of these effects. We now undertake this analysis. We
want to measure how the probability (or the odds) of purchasing in­
surance changes as the levels of the variables-income, education,
knowing someone, perceived seriousness of the problem and hazard­
jointly change. As already explained, to eliminate spuriousness we re-
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quire that our measures be as free as possible of the effects of the other
variables.

The same contingency table methods utilized in the preceding sec­
tion to test for statistically significant effects are appropriate for this
phase of analysis. The procedure is easy to grasp intuitively with an
illustrative example. Consider Model 1 of Table 6.4. This model
hypothesizes that INCOME, PROBLEM, KNOWONE, and HAZARD
each have an effect on the insurance purchase decision and that the ef­
fect of each variable does not depend on the levels of the others (be­
cause there are no interaction terms). If this model fits (which it does),
this suggests that the effect of KNOWONE, for example, on purchase,
can be measured by examining the relationship between these two
variables in the predicted table. 4

More precisely, we measure the effect of knowing someone by com­
paring the logarithm of the odds (or logit) of having insurance for
people who know someone having insurance with people who do not
know someone. The larger the logit, the larger the probability of
purchase; the larger the difference in logits, the larger the difference in
probability. As a convenient rule of thumb, when logit differences are
less than 2, the difference in purchase probability is equal to about one­
fourth of the difference between logits. When logit differences exceed
2, the probability differences will be less than one-fourth the logit dif­
ference, the amount depending on the size of the logit differences.

It should be clear that our measured effects depend on the specific
model under consideration, since the predicted table depends on the
model; Le., the measured effect depends on what other variables we
adjust for, and the measure is derived from relationships in the
predicted table.

Table 6.7 (a) displays the effects on the predicted logits implied by
Modell of Table 6.4. Table 6.7 (b) displays approximate probability
differences using the rule of thumb given here. A positive difference in­
dicates an increase in probability, a negative difference a decrease,
when all other effects are controlled but ignored. We see immediately
what was already apparent in the X2 from Table 6.4, namely, that
seriousness and knowing someone have very large effects compared
with those of the other two variables. People who know someone have
a 41 percent greater chance of being insured than those who are not
aware of others with a policy. Similarly those who think the hazard is a
serious problem have a 34.5 percent greater chance of having insurance
than those who feel there is no problem.

Table 6.7 also indicates-and this is not apparent in the X2 from Ta­
ble 6.4-that differences among zones are largely due to a contrast



Table 6.7 Measures of Effects in Contingency Table Model of Insurance
Purchase
(75% Combined Sample)

Variable Name

INCOME

PROBLEM

KNOWONE

EDUCATION

HAZARD

Variable Name

INCOME
High vs. Low
High vs. Medium

a. Logits
Level

Low
Medium
High

Seri ous
Minor
Non-existent

Yes
No

Less than high school graduate
At least high school graduate

Flood coastal zone A
Flood coastal zone B
Flood riverine zone A
Flood riverine zone B
Ea rthquake

b. Imp1i ed Probabil ity Difference

Logit Difference

.548

.108

Logit

- .330
.110
.218

.630

.118
- .748

.820
- .820

- .198
.198

.190

.140
- .338
- .026

.032

Probability
Difference

.137

.027

PROBLEM
Serious vs. Minor
Serious vs. None

KNOWONE
Yes vs. No

EDUCATION
At least high school graduate
vs. less than high school
graduate

HAZARD
Coast A vs. Coast B
River A vs. River B
River A vs. Coast A
Earthquake vs. Coast B

.512
1.378

1.640

.396

.050
- .312
- .528

.108

.128

.345

.410

.099

.013
- .078
- .132

.027

*Derived from Table 6.4 model 1 except for EDUCATION which is taken
from a different run.
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Figure 6.2 Interaction between PROBLEM and KNOWONE in contingency table model
of insurance purchase (75% combined sample). Note: The dashed lines represent the ef­
fect of PROBLEM in each KNOWONE group.

between the high-hazard portions of riverine areas (Riverine Zone A),
which has a lower purchase probability, and the remainder of the
sample. Moreover, we can also see that income has a small but positive
effect: the higher a person's income the more likely he is to be a pol­
icyholder. PROBLEM also has a positive effect. The effect of education
is positive, implying that people who have graduated from high school
are more likely to have insurance than those who do not have a high
school degree. These separate effects reflect the general tendencies in
the data.

Let us now turn to an exploration of the interaction effects isolated in
the preceding section. These joint effects are most easily grasped from
a graph of the logits. The logits of PROBLEM for each level of
KNOWONE are plotted in Figure 6.2. These logits are derived from
Model 12 of Table 6.4, which fits the data very well and in which all
2-factor interactions are present. In these plots the very large effect of
knowing someone has been removed so that the interaction is easier to
see. The interaction is revealed by the fact that the line describing the
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effect of PROBLEM for people who know someone with insurance and
the line describing PROBLEM for people who do not know someone
are not parallel. PROBLEM has a stronger effect (steeper line) for those
who know someone than for those who do not (flatter line).

Thus, someone who thinks the hazard is a serious problem and also
knows a policyholder is more likely to purchase insurance than these
variables would imply separately. In Figure 6.2 a horizontal line im­
plies that there is no effect for different levels; a steep line reflects
a strong effect. The line labeled "main effect of problem" represents
the average effect at each level of problem for the two KNOWONE
groups. To calculate the logit for each combination of KNOWONE and
PROBLEM, the lines of each "know" group have to be shifted parallel
to themselves by the amount indicated in parentheses next to the line.
This amount is the average effect of knowing someone or not knowing
someone.

6.3 MODELS OF INSURANCE PURCHASE: REGRESSION
ANALYSIS *

The measures of effect derived from the contingency table analyses of
the preceding two sections are actually coefficients of a kind of
regression model-a logit or logistic regression-in which the logodds
of purchasing insurance are assumed to be a linear function of the inde­
pendent variables and their combir.lations. These contingency table
models are very useful as a heuristic device for exploring interactions
and presenting results in readily understandable ways. For our data the
number of independent variables that can be analyzed simultaneously
in anyone model is, however, limited to four or five. (With more varia­
bles the number of observations per cell gets so small that results lose
their meaning.) Moreover, grouping quantitative variables into cate­
gories to form the table can create artifactual results.

In this section we use logistic and simple linear regression models to
develop a detailed model of the probability of purchasing insurance.
This permits one to include qualitative and quantitative variables and
to handle a large number of independent factors simultaneously. We
concentrate on the variables and interactions that emerged as being im­
portant in the two-way analyses of Chapter 5 and the contingency table
analyses.

The logistic regressions are generalizations of the contingency table
models and their coefficients have the same interpretation. The "linear

*The material in this section can be skipped without loss of continuity.
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Table 6.8 Specification ofInsurance Purchase Regression Model

Linear Probability Model:

143

P(HAVE,INSUR = 1) = a + blEDUCATION(Z) + bZINCOME(Z) + b3INCOME(3) +

b4MARITAL.STAT(1) + bSRISK,AV(Z) + b6RISK.AV(1) +

b7(PROBLEM(1)*KNOWONE(1)) + bs(PROBLEM(Z)*KNOWONE(l)) +

bg(PROBLEM(3)*KNOWONE(1)) + blO(PROBLEM(l)*KNOWONE(Z)) +

bll(PROBLEM(Z)*KNOWONE(Z)) + blZLOG.PROBAB + b13AGE +

b14YEARS.HOUS + blSFUT.DAMAG(l) + b16FUT,DAMAG(Z) +

b17FUT,DAMAG(4) + blSHAZARO(l) + blgHAZARO(Z) +

bzoHAZARO(3) +bZ1 HAZARO(4)

Estimation method: ordinary least squares, with the usual
normality assumption.

Logistic Regression:

ln rp HAVE.INSUR = 1 J= a + blEOUCATION(Z) + bZINCOME(Z) +l! HAVE. INSUR = Z

P(HAVE.INSUR = 1) = --~----------------
[-a-bl EOUCATION(Z)-bZINCOME(Z)- ... -bZ1 HAZARO(4)]

+ e

Estimation method: maximum likelihood,

probability" models treat the probability of purchase itself (rather than
the logodds) as a linear function of independent variables and estimate
coefficients by ordinary least squares (OLS). These OLS models are
more familiar and easier to interpret than the logistic models, On the
other hand, the OLS models lead to nonsensical results in some
instances while the logistic regressions are always meaningful. Table
6.8 specifies these models. As in the preceding sections technical
details are kept to a minimum and results are emphasized.
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The regression analyses presented in Table 6.9 illustrate our main
results. The ordinary least squares and logit models each take up a
panel of the table. The coefficients are given in the second and fourth
columns for OL8 and logit models, respectively. Next to them are the
estimated t-ratios, which test the statistical significance of the term. A
t-ratio greater than 1.65 is significant (one tailed test) at the .05 level; a
t-value greater than 2.33- is significant at the .01 level (again one tailed).
All the coefficients measure the increase or decrease in purchase
probability or logodds relative to the constant term.

For qualitative variables or variables that have been grouped into
categories, such as hazard and income, the category included in the
constant term has a coefficient of 0.0 by definition, and the other coeffi­
cients represent the difference in purchase probability relative to this
normalized group. For example, in the OL8 model less than high
school education is included in the constant term, and .078 for the
group that has graduated from high school means that they have a 7.8
percent higher purchase probability than does the group without a
high school degree. For fully quantitative variables, such as age, the
coefficient represents the change in probability (or logodds in the logit
regression) per unit change in the variable. Thus the chance of being a
policyholder in the OL5 Modell is 3.4 percent higher per 10 year
increase in age.

Some variables in our models, like future damage and past dam­
age, have quantitative and qualitative components. For example
FUT.DAMAG(l), and FUT.DAMAG(2), which act like qualitative varia­
bles, contrast purchase probabilities for "don't knows" and people who
say "zero" damage, with FUT.DAMAG(3), people who anticipate a
small positive amount ($1), the group included in the constant term.
The "don't knows" are almost identical to the $1 group (coefficient =
-.0092, not significantly different from 0.0 because t = 0.25). Persons in
the "zero damage" group have an 18.1 percent lower probability of pur­
chasing insurance than do those who anticipate $1 damage, and this
difference is highly significant (t = 6.3). FUT.DAMAG(4) is like a
quantitative variable and shows the increase in probability per $1000
estimated damage among those people who think there will be some
(nonzero) damage. For every $10,000 increase in anticipated future
damage the probability increases by almost 1 percent.

The model in Table 6.9 is our best fitting regression for the combined
sample. In general the results of the contingency table analyses are not
changed by the additional variables (age, years lived in neighborhood,
probability of a disaster, and estimated future damage) included in the
model. Income is barely significant and its effect is positive. Again,



Table 6.9 Detenninants ofInsurance Purchase
(Regression for 75% Combined Sample)

Ordinary Least Squares Logit

Effect on
Name of Vari ab Ie Coefficient T-ratio Coefficient Probabi 1i ty T-ratio

(A rox. )

Homeowner has insurance Dependent Va ri ab1e

Constant terml - . D33 - 2.942 .D50

Education
At 1eas t hi 9h schoo 1
graduate .078 3.3 .455 .027 3.4

Income
Medium .044 1.8 .243 .013 1.8
Hi gh .050 1.8 .265 .014 1.7

I~arital Status
Married .050 2.0 .302 .016 2.2

Ri sk Avers i on
Medium .055 1.5 .358 .020 1.7
High .114 3.1 .697 .046 3.2

Problem and Know Someone
Seri ous Yes .551 17.6 2.881 .435 14.8
Minor Yes .471 13.6 2.276 .289 11.4
None Yes .237 5.6 1. 216 .101 5.4
Serious No .182 5.5 .936 .068 5.2
Minor No .lD8 3.7 .623 .039 3.8

Log (probabil ity of
disaster) .018/unit 3.3 .100/unit .025/unit 3.3

Age . 0034/yr. 5.1 .020/yr. .005/yr. 5.2

Years 1i ved inhouse - . 00036/yr. -4.2 - . 0022/yr . - . 0006/yr . -4.4

Future damage
Can't estimate - .0092 - .25 - .060 - .003 - .30
No damage - .181 -6.3 -1. 081 - .033 -6.2
Some damage .00095/$1000 2.3 .0049/$1000 . 0012/$1 000 2.1

Type of hazard
Coastal zone A .034 1.4 .205 .011 1.5
Coastal zone B .049 1.5 .287 .016 1.6
Ri verine zone A - .013 - .39 - .105 - .005 - .56
Ri veri ne zone B .058 1.6 .360 .020 1.7

R2
= .286

lEstimated probability of homeowner purchasing insurance who:
(a) is not a high school 9raduate,
(b) has low income,
(c) is not married,
(d) is not risk averse,
(e) thinks there is no hazard problem while not knowing anyone with insurance,
(f) expects $1 future damage, and
(g) lives in an earthquake area.
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education differences are significant between people who have not
graduated from high school and those who have. The hazard dif­
ferences are small, but the difference between Riverine A and the rest
is significant. The interaction between PROBLEM and KNOWONE is
also highly significant: there is a 55 percent differem;e in the
probability of having insurance between people who know someone
and think the problem is serious compared with those who do not
know someone and think there is no problem. We have already com­
mented on future damage variables. Age, years lived in neighborhood,
and estimated probability are all important and their effects are in the
expected direction.

The logit model in Table 6.9 is included here for purposes of com­
parison. The column labeled "effect on probability" indicates approxi­
mate probability differences for people who, on the basis of all other
variables, have a 50-50 chance of having insurance. For continuous
variables, such as age, these figures are obtained by dividing the logit
regression coefficients by 4. Thus the difference between less than high
school education and high school education is approximately 2.7
percent. This agrees reasonably well with the ordinary least squares
regression. By and large the pattern of significance is very much the
same in the logit and the ordinary least squares models.

There are, however, circumstances in which the ordinary least
squares model breaks down and the logit becomes necessary. In Table
6.10, for example, which analyzes the earthquake subsample, a me­
dium income person who thinks the possibility of earthquake is a
serious problem, knows someone with insurance, and has suffered
$20,000 past damage is predicted to have a probability of 1.123 of pur­
chasing insurance, which is obviously absurd. In the comparable logit
model that person has probability .966. Regardless of other factors the
ordinary least squares model predicts a difference in probability of .676
between people who know someone with insurance and think earth­
quake is a serious threat and people who do not know someone and
think there is no threat. This does not leave much room for other factors
before the difference in probability exceeds 1. The logit model predicts
a comparable difference of .729 for the low income group who have suf­
fered $1 past damage.

For those with higher incomes or larger losses, this difference de­
clines from. 729 so that the probability of having insurance will always
be between 0 and 1. Thus, for example, for someone who has suffered
$20,000 past damage, all other things being equal, the difference
between the "serious problem-know someone" group and the "no
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Table 6.10 Determinants offusurance Purchase
(Regression for 75% Earthquake Sample)

147

Coefficient T-ratio Coefficient

Ordinary Least Squares

.093

.0084/$1000

Name of Variable

Homeowner has insurance

Constant term1

lncome
Medi um
High

Past damage
No damage
Some damage

Log (probabil i ty
of disaster)

Prob lem and Know Someone
Serious Yes
Minor Yes
None Yes
Serious No
~1inor No

R2
= .207

.159

.120

.120

.028/unit

.676

.591

.197

.189

.120

Dependent Variable

- 1. 632

2.6 .623
2.5 .625

1.8 .500
.51 .0301/$1000

2.9 . 145/unit

8.5 3.752
8.8 2.847
1.2 .996
3.0 .899
2.2 .615

Logit

Effect on
Probabi 1i ty T-ratio

(Approx. )

.164

.104 2.6

.104 2.5

.080 1.9

.0075/$1000 .38

.036/uni t 2.9

.729 6.4

.608 7.4

.183 1.3

.161 2.8

.102 2.2

1Estimated probabi 1ity of homeowner purchasi ng insurance who:
(a) has low income,
(b) has suffered $1 past damage, and
(c) thinks there is no hazard problem while not knowing anyone with insurance.

problem-don't know someone" group is .566. (This figure is not shown
in Table 6.10.) To obtain this difference we note thatthe first group has
probability .966 as before, but the homeowners who do not think earth­
quakes are a problem and do not know someone with insurance have a
probability of purchasing insurance equal to .400.

We now comment briefly on some other regression results not
presented here in detail. Models containing PROBLEM fit better
(higher R2) than models with "past damage," so the former variable
seems to be a better predictor of having insurance than the latter. Past
damage, however, does playa role, because differences between hazard
zones become very small when past and future damage are taken into
account. This result suggests that these two variables explain the
hazard effect. Knowing someone and thinking the hazard problem is
serious are by far the most important variables, and these interact in a
reinforcing way. Other effects like education, age, and years lived in
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Figure 6.3 Interaction between PROBLEM and KNOWONE (75% combined sample).
Note: Only differences are meaningful.

house are significant but relatively small. The interaction between
PROBLEM and KNOWONE is very significant, as shown in Figure 6.3
(derived from Table 6.9). We see that the interaction is a result of a
stronger contrast between "none" and "minor" problem among people
who know someone with insurance than in the don't know someone
group, which is what we found previously.

6.4 IMPLICAnONS OF SAMPLING PLAN ON
STATISTICAL ANALYSIS*

This section is more technical than the preceding one, but deals with
an extremely important aspect of the interpretation of our survey
results. We have thus far treated the statistical aspects of our analysis
without considering the design of the sample. Our primary concern has
been to identify the main determinants of insurance purchase, to

*The material in this section can be skipped without loss of continuity.
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eliminate spurious effects, and to specify in detail the conditions under
which people are likely to have a policy. The results of our survey, like
the results of any survey, are subject to random fluctuations: by using a
different sample, we would have obtained different tables, different
measures of effect, different X2 's, and different coefficients.

As explained in Chapter 4, our sampling plan was complex, being
drawn in such a way as to keep the random aspects of the results as
small as possible given the budget constraints. The statistical tests are
designed, of course, to estimate how likely it is that our results are
random rather than systematic. These tests are, however, based on the
assumption of simple random sampling and, while they are generally
serviceable and robust, prudence requires us to check our results with
more precise statistical tools which reflect the design of the sampling
plan for this study.

Three relevant features of the sampling plan are the clusters of
homeowners that form the ultimate unit sampled, the nonpropor­
tionate sampling of homeowners (Le., the overrepresentation in our
sample of insured individuals), and the use of a 25 percent subsample.
As discussed in Chapter 4, clustering and nonproportionate sampling
are designed to improve the chance of detecting effects and interac­
tions. The technique employed in this study to adjust our tests of
hypotheses for the clustering effect is called balanced repeated replica­
tions (BRR).5 A weighting procedure was used to compensate for the
overrepresentation of policyholders as attention shifted from identify­
ing significant effects to the estimation of the proportion of home­
owners actually having insurance in hazard-prone areas. The 25
percent subsample was drawn to determine the accuracy of the results
if the study was to be replicated. We discuss each of these procedures
in turn.

Cluster Sampling and Balanced Repeated Replications

A frequent, if not typical, practice in survey research is to perform and
interpret calculations as if the data were a simple random sample
when, in fact, the sampling plan is otherwise. This practice, though
understandable, at times yields misleading results. For example, with a
cluster sample in which the clusters are relatively homogeneous, esti­
mates of means are unbiased but their estimated standard errors are too
low. The degree of this bias in the standard errors is termed the design
effect. The design effect for cluster sampling is the relative increase in
standard errors over values that would have occurred if the survey had
been based on a simple random sampling plan. The typical practice of
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ignoring the design effects may lead to false impressions of the preci­
sion of results. It is important therefore either to calculate standard er­
rors of estimate by appropriate formulas or to estimate the design ef­
fects and make appropriate corrections.

For some simple statistics the proper formulas are available, but for
regression coefficients and correlations the correct formulas are not
known. Design effects can, however, be estimated through balanced
repeated replications. Intuitively this method estimates coefficients in
a large number of replicates (or subsamples of the main sample), and
the variation among these estimates is used to calculate the design ef­
fect. The problem is to determine how best to use the data at hand to
construct these replications. The strategy of BRR is to use selected
halves of the sample of clusters to form half-sample replicates. The
method prescribes both the number of half samples to be used and how
to choose them.

Weighted and Unweighted Samples

As mentioned, the sampling plan for this study oversampled pol­
icyholders and homeowners in areas of greatest risk. This sample is
called the unweighted sample. It is not a minirepresentation of the
population of all homeowners and is not meant to be. Its purpose is to
improve the chances of detecting important effects and interactions.
The unweighted sample may mislead the researcher if his intent is to
estimate proportions holding insurance policies among categories of
homeowners in the population. Weighting each element in the sample
with a number proportional to the inverse of the probability of its hav­
ing been selected enables us to estimate the proportions holding in­
surance policies among homeowners, based on the actual distribution.

Examples ofBRR and Weighting

Applications of BRR and weighting to multivariate analysis are illus­
trated by data presented in Table 6.11 Column (1) contains the esti­
mated coefficient of the model presented in Table 6.9 applied here to
the 75 percent coastal subsample with unweighted data. Column (2)
contains estimated standard errors of these effects, based on procedures
that assume simple random sampling. The ratio of column (1) to
column (2) forms the t-ratio in column (3). Design effects estimated by
BRR are listed in column (4). Generally, the design effect is somewhat
larger than 1 and reflects the effects of cluster sampling.
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The standard errors in column (2) multiplied by the design effects of
column (4) yield the adjusted standard error of estimate. The adjusted
t-ratios are then calculated by dividing column (3) by column (4). In the
case of risk aversion, for example, the design effect was greater than 1
and the t-ratios decreased, thus indicating that this variable may be
somewhat less significant statistically than we had previously sup­
posed. Nevertheless, for those who are highly risk averse the size of the
coefficient (.166) and adjusted t-ratio (2.3) indicates that this is still a
significant variable. The coefficient for those who exhibit medium risk
aversion (.077) is not significant at the .05 level when the design effect
is incorporated (t-ratio = 1.1).

Column (6) in the table contains estimates of coefficients for the
weighted sample. Comparing columns (1) and (6) gives the effect of
weighting on the values of the coefficients. For example, when a
weighted sample is utilized, the length of time lived in a house has a
smaller negative effect on the probability of purchasing insurance and
the degree of risk aversion has a larger positive effect than for the un­
weighted sample. In most instances, when the corrected t-ratios indi­
cate nonzero effects, the weighting reduces the absolute value of the
estimated effects. The standard errors of these effects for the weighted
sample, estimated again using BRR, are presented in column (7). Tables
6.19 and 6.20, which follow the chapter, present BRR results for the
riverine flood sample and the earthquake sample. 6

Testing the Accuracy of the Model (25% Subsample)

The 25 percent subsample was chosen randomly from the main sample
and reserved in order to estimate possible "shrinkage" of our results.
Shrinkage refers to the loss of ability to predict or classify when a com­
plex model is applied to a new situation. It is a common phenomenon,
though few researchers try to prevent it. The practice of choosing the
best model from among many possible models, in a situation where
many variables and interactions are measured, is likely to result in a
good "fit." However, the high correlation coefficient may be partially
caused by random phenomena in the data. Tests of significance do not
protect against this source of false claims. The 25 percent subsample
permits us to test how well the best model derived from the 75 percent
subsample predicts insurance status of another sample of homeowners.
Since the random oddities of the main (75 percent) sample are not
likely to be repeated in the 25 percent subsample, consistency in
results indicates the presence of "true" systematic effects.?
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Table 6.12 Validation ofInsurance Purchase Model for Flood Sample

For individuals having insurance:

Correctly Incorrectly
. d

Unable to
Classified ClaSSlfy Classlfie

64 21 15

65 21 1425~~ sample

75% sample

For individuals not having insurance:

Correctly Unable to Incorrectly
Classified Classify Classified

75% sample 59 25 16

25% sample 59 28 13

The validation procedure is illustrated by Table 6.12. The best-fitting
OLS regression model (Table 6.9) was applied to the 75 percent flood
subsample. The estimated coefficients were then used to calculate the
expected probability of having insurance for each person in the 75
percent sample and to predict the probability of having insurance in
the 25 percent sample. If the calculated or predicted probability was .4
or less, we classified the person as a nonpolicyholder; if the calculated
or predicted probability was .6 or greater, we classified him as a
policyholder. Those whose probability fell between .4 and .6 were cate­
gorized under "unable to classify." Because the model is not a perfect
fit, some individuals are misclassified by this procedure, but the ques­
tion is, are the errors much greater for the 25 percent sample than for
the 75 percent sample on which the predictions are based? It is clear
from Table 6.12 that there is very little "shrinkage." Indeed, the model
does better in predicting insurance status in the 25 percent sample than
in the 75 percent sample! Thus the model we have constructed appears
to have considerable validity in differentiating policyholders from non­
policyholders.

6.5 SUMMARY OF STATISTICAL PROCEDURES

The methodology for analyzing the unweighted survey data is sum­
marized in Figure 6.4. Step 1 utilizes the entire sample data for
developing cross-tabulations and contingency tables. These pro-
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Develop cross tabulations
and contingency tables
to analyze differences
between insured and
uninsured homeowners

Divide sample
into 2 parts

75
percent
sample

Step 1

155

Step 2

Step 3

Step 4

Step 5

Develop
regression

equation

Use
BRR

Re-estimate
coefficients of

significant variables

25

percent

sample

Test accuracy
of revi sed
regression
equation

Figure 6.4 Procedure for Systematically Analyzing Survey Data.

cedures enable us to isolate those variables that may be significant in
discriminating between insured and uninsured individuals. We then
randomly divide the data into two parts: 75 percent of the sample is
used for developing the coefficients of a regression equation (Step 2),
thus indicating the relative importance of variables isolated from Stage
1. Balanced repeated replication determines which of these variables
are statistically significant (Step 3). The coefficients of this subset of
variables are reestimated and comprise the test equation (Step 4). The
final step in the process is to utilize this equation on the remaining 25
percent of the sample to test how accurately it can classify homeowners
into the insured and uninsured categories.



Table 6.13 Determinants ofAwareness ofProblem
(Regression for 75% Combined Sample)

REGRESSION FOR 75% COMBINED SAMPLE

Ordinary Least Squares

Name of Variable Coefficient T-ratio

Hazard is a serious problem

Constant terml

Knew area hazard prone
when moved in

Yes

Disaster experience
One disaster
More than one disaster

Log (probability)

Future damage
Can't estimate
No damage
Some damage

Years lived in house and
Type of hazard

Coastal zone A
Coastal zone B
Riverine zone A
Riverine zone B
Earthquake

R2 .231

Dependent Variable

.240

.208 10.4

.184 6.4

.367 10.0

. 037/unit 7.0

-.027 .24
-.072 - 2.5

.0011/$1,000 2.8

.263 - . 0034/yr. 7.9
.038 + .0012/yr. .89
.292 + .0017/yr. 6.4
.093 + .0017/yr. 1.8
.000 - .004l/yr. 2.5
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lEstimated probability of homeowner thinking hazard is a serious
problem who:

(a) didn't know area was hazard prone when moved in or has
lived there whole life,

(b) has never experienced a disaster, and
(c) expects $1 future damage.



Table 6.14 Determinants ofAwareness ofProblem
(Regression for 75% Flood Sample)

REGRESSION FOR 75% FLOOD SAMPLE

Ordinary Least Squares

Name of Variable Coefficient T-ratio

Hazard is a serious problem

Constant terml

Dependent Variable

.316

Knew area hazard prone
when moved in

Yes

Disaster experience
One disaster
More than one disaster

Log (probability)

Future damage
Can't estir.late
No damage
Some damage

Years lived in house and
Type of hazard

'Coastal zone A
Coastal zone B
Ri veri ne zone A
Riverine zone B

R
2 .273

.284

.243

.398

.040/unit

-.066
-.090

.0012/$1,000

.163 - .0033/yr.
-.041 + .0014/yr.

.187 + .0020/yr.

.000 + .0022/yr.

11.0

7.0
9.8

6.0

.50
- 2.7

2.2

3.2
.71

3.2
.78

lEstimated probability of homeowner thinking hazard is a serious
problem who:

(a) didn't know area was hazard prone when moved in or
has lived there whole life,

(b) has never experienced a disaster, and
(c) expects $1 future damage.
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Table 6.15 Determinants ofAwareness of Problem
(R.-egression for 75% Earthquake Sample)

REGRESSION FOR 75% EARTHQUAKE SAMPLE

Ordinary Least Sguares

Name of Variable Coefficient T-ratio

Hazard is a serious problem

Constant term1

Knew area hazard prone
when moved in

Yes

Disaster experience
One disaster
More than one disaster

Log \probability)

Future damage
Can't estimate
No damage
Some damage

Years lived in house

R2 .058

Dependent Variable

.294

.091 2.9

.049 .99

.219 2.5

.033/unit 3.7

.063 .67

.038 .60

.0012/$1,000 2.0

-.0042/yr. - 2.5
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1Estimated probability of homeowner thinking hazard is a serious
problem who:

(a) didn't know area was hazard prone when moved in or
has lived there whole life,

(b) has never experienced a disaster, and
(c) expects $1 future damage ..



Table 6.16 Detenninants ofAwareness offusurance
(Regression for 75% Combined Sample)

Name of Variable
Ordinary Least Squares

Coefficient T-ratio

Homeowner is aware of hazard insurance Dependent Variable

Constant term1 .283

Income
Medium .060 2.4
High .092 3.2

Marita 1 Status
Married .071 2.8

Education and Problem
Low Seri ous .240 4.6
High Serious .352 7.9
Low Minor .027 .51
High Minor .269 6.1
High None .099 2.2

Log (probability of disaster)
and Type of hazard

Coas ta1 zone A .154 + .005/unit 2.9
Coastal zone B .162 + .028/unit 2.1
Riverine zone A .151 + .049/unit 2.4
Ri veri ne zone B .165 + .052/unit 2.0
Earthquake .000 + .0046/unit .49

R2 .121

lEstimated probability of homeowner being aware hazard insurance is
available in neighborhood who:

(a) has low income,
(b) is not married, and
(c) is not a high school graduate and does not view

the hazard as a problem.
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Table 6.17 Determinants ofAwareness of Insurance
(Regression for 75% Flood Sample)

Ordinary Least Squares

Name of Variable Coefficient T-ratio

Homeowner is aware of hazard insurance Dependent Variable

Constant term1 .488

Income
Nedium .034 1.2
High .067 2.0

i>\ari ta1 Status
Married .071 2.4

Education and Problem
Low Serious .206 3.7
High Seri ous .337 7.0
Low I>\inor .063 1.1
High Ninor .240 4.8
High None .106 2.2

Log (probability ~f disaster)
and Type of hazard

Coastal zone A -.021 + .0061/unit - .83
Coastal zone B -.008 + .0316/unit -2.5
Riverine zone A -.017 + .050/unit -4.3
Riverine zone B .000 + .0553/unit 2.8

R2 .125

1Estimated probability of homeowner being aware hazard insurance is
available in neighborhood who:

(a) has low income,
(b) is not married, and
(c) is not a high school graduate and does not view

the hazard as a problem.



Table 6.18 Determinants ofAwareness of Insurance
(Regression for 75% Earthquake Sample)

Ordinary Least Squares

Name of Variable Coefficient T-ratio

Homeowner is aware of hazard insurance Dependent Variable

Constant term1

Income
Medi urn
High

Marital Status
Marri ed

.149

.144

.171

.061

2.9
3.1

1.3

Log (probability of disaster)

R
2 = .119

Education
Low
High
Low
High
High

and Problem
Sed ous
Seri ous
Minor
t~inor

None

.468

.430

.028

.348

.110

.0020/unit

3.1
3.8

.24
3.2

.93

.21

lEstimated probability of homeowner being aware hazard insurance is
available in neighborhood who:

(a) has low income,
(b) is not married, and
(c) is not a high school graduate and does not view

the hazard as a problem.
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Table 6.19 Measures of Effects in Contingency Table Models of Insurance
Purchase

(75% Flood Sample)*

Variable Name

INCOME

PROBLEM

KNOWONE

EDUCATION

HAZARD

Variable Name

INCOME
High vs. Low
High vs. Medium

a. Logi ts
Level

Low
Medium
High

Serious
Minor
Non-existent

Yes
No

Less than high school graduate
At least high school graduate

Flood coastal zone A
Flood coastal zone B
Flood riverine zone A
Flood riverine zone B

b. Implied Probability Difference
Logi t Di fference

.568

.200

Logit

- .312
.056
.256

.670

.100
- .770

.752
- .752

- .120
.120

.190

.146
- .320
- .016

Probability
Difference

.142

.050

PROBLEM
Serious vs. Minor
Serious vs. None

KNOWONE
Yes vs. No

EDUCATION
At least high school graduate
vs. less than high school
graduate

HAZARD
Coast A vs. Coast B
River A vs. River B
River A vs. Coast A

.570
1.440

1.504

.240

.044
- .304
- .510

.143

.360

.376

.060

.011
- .076
- .128

*Derived from Table 6.5 model 1 except for EDUCATION which is taken
from a different run.
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Table 6.20 Measures of Effects in Contingency Table Models of fusurance
Purchase

(75% Earthquake Sample)*

Variable Narre

INCOME

PROBLEM

KNOWONE

EDUCATION

a. Logits
Level

Low
Medium
High

Serious
Minor
Non-existent

Yes
No

Less than high school graduate
At least high school graduate

b. Implied Probability Difference

Logit

- .416
.214
.202

.528

.110
- .636

1.032
-1. 032

- .494
.494

Variable Name Logit Difference Probability
Di fference

INCOME
High vs. Low .618 .155
High vs. Medium - .012 - .003

PROBLEf~

Serious vs. Minor .418 .105
Seri ous vs. None 1.164 .291

KNOWONE
Yes vs. No 2.064 .516

EDUCATION
At least high school graduate
vs. less than high school .988 .247
graduate

*Derived from Table 6.6 model 1 except for EDUCATION which is taken
from a different run.
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NOTES

Disaster Insurance Protection: Public Policy Lessons

1. These multivariate methods are discussed in Bock (1975), Cox (1970), Ginsberg
(1972), Goodman (1972a, b), Grizzle et. al. (1969), McFadden (1973, 1974), Nerlove
and Press (1973), and Theil (1970).

2. Under certain circumstances more sophisticated methods may be required to provide
meaningful results. These approaches are illustrated in the more technical portion of
the chapter (notably Section 6.3).

3. Iffit is measured by the (likelihood ratio) X2 , the difference between X 2 in (1) and (2)
and (a) and (b) is X2 distributed.

4. This effect is already adjusted for the effects of PROBLEM, INCOME, and HAZARD
because of the way Table 6.4 is constructed. This is essentially a validating procedure.

5. For a discussion ofthe BRR procedure see Frankel (1971).

6. The small design effects for the earthquake portion of the survey are a result of the
sampling plan. Further investigations are underway to explain more fully the
phenomenon of design effects less than 1.

7. This is essentially a validating procedure. There is no theory, to our knowledge, that
specifies how large the subsample should be. The selection of a 25 percent sample
may seem wasteful, but in view of an absence of a proper theory, and in view of the
larger waste incurred if an improper insurance program is formulated and imple­
mented, it seems reasonable to err on the high side.



7
Controlled Laboratory Experiments1

The field survey described in the preceding chapters provides
considerable information about the factors associated with insurance
decisions. The experimental work presented in this chapter is intended
to supplement the field studies and increase the generalizability of the
research.

7.1 METHODOLOGICAL CONSIDERATIONS

The Experimenter's Problem

How does one create a laboratory situation analogous to that faced by
property owners residing in hazard-prone areas? It is not difficult to
create risks with comparable probabilities of occurrence. Simulating
the loss of a home or business is another matter. Certainly it is immoral
for an experimenter to threaten a person's economic well-being, even
in return for some substantial reward for subjecting himself to the
possibility of large losses; it would also be improper to exploit an exist­
ing situation for the sake of experimental knowledge (e.g., willfully
manipulating the policies offered to subjects living in hazard-prone
areas). In principle, one could provide subjects with a substantial asset
that could then be put at risk. However, even if the economics of scien-
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tific research enabled making those staked assets substantial, losing
someone else's money might not be the same as losing one's own
funds.

The Urn Solution

To minimize these problems we decided to pose insurance questions in
the abstract. The "hazard" that our subjects faced was the drawing of a
blue ball from an urn containing a predominance of red balls. Their
potential losses and the· insurance premiums for policies that would
protect them against such losses were measured in undefined "points."
Subjects never actually played these abstract games; rather, they were
asked what insurance they would purchase were they to participate.
Thus all of the "urn" studies described here reflect the way people
believe they would insure themselves in a given hypothetical situation.

As an isolated research tool such urn studies would clearly be inade­
quate. However, in conjunction with the field survey and a more
realistic paradigm called the farm game simulation (described in Sec­
tion 7.3), they comprise part of a multimethod research program. If
these three different approaches produce similar results, we have much
greater confidence in our conclusions than would be justified on the
basis of anyone research design. In the field survey we trade control for
realism; in the laboratory the trade-off is reversed. The package of
studies should indicate the results that would be obtained in that
realistic and controlled study that is beyond one's power to conduct.

7.2 EXPERIMENTS WITH THE URN GAME

Each urn experiment was prefaced with the following introduction:

In the present booklet, we are going to describe a series of gambling
games. Each game has the possibility of negative outcomes. Each allows
you to buy insurance against the negative outcomes, although it is not
compulsory. We are not going to ask you to play any of the games. Instead,
we are going to ask you to consider each and then tell us how you would
play were they for real. Try to take each as seriously as possible even
though nothing is at stake.

Subjects were then told that each game consisted of drawing one ball
from each of a set of urns; each urn contained a different mixture of red
and blue balls. Drawing a blue ball incurred a loss unless the subject
had purchased insurance at some fixed premium. Unless otherwise
noted, the cost of the premium was set at one point for each urn and the
loss (L) and probability of loss peL) were adjusted so that the expected
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Table 7.1 A Typical Urn Game (Subjects were asked to Imagine
Drawing One Ball from Each Urn and to Indicate the Urns for
Which They Would Purchase Insurance.)

Game 1

Would
You Buy

Ball Color Insurance Insurance?
Urn No. Blue Red Premium (Yes or No)

l. No. of Ball s 1 999
No. of Points -1,000 0

2. No. of Balls 5 995
No. of Points - 200 0

3. No. of Balls 10 990
No. of Points - 100 0

4. No. of Balls 50 950
No. of Points 20 0

5. No. of Balls 100 900
No. of Points 10 0

6. No. of Balls 250 750
No. of Points 4 a
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loss from drawing one ball from the urn [peL) multiplied by L] was also
one point. For example, an urn might contain 1 blue ball in 1000 balls,
and drawing it incurred a loss of 1000 points. Thus in each case sub­
jects were offered actuarially fair or "pure" insurance. In real-life situa­
tions, the premium would, of course, be greater than the expected loss,
to cover the insurer's administrative and marketing expenses and
profit. To clarify subjects' goals in the game, they were told

As you can see, you can only lose in this sort of game (either by drawing
a blue ball or by buying insurance). Your object is to lose as little as possi­
ble. For each game, figure out what insurance you would buy to end up
with the fewest negative points.

A typical game is presented in Table 7.1. In this game

1. Subjects incur only losses and no gains.
2. Subjects have no accrued assets (or nest egg) to protect.

3. Only one ball is to be drawn from each urn.

4. There are six urns, comprising a portfolio of risks.

5. The premium is the same for each urn.
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For each of these attributes the urn game resembles some real-life
situations and differs from others. The effects of changes of some of
these attributes are investigated below; the effects of other changes
await further research.

About 700 individuals took part in these experiments, most of them
volunteer subjects recruited through advertisements in either the
University of Oregon student paper or the general circulation local
newspaper. All subjects were paid for their participation. They were
typically between 20 and 25 years old, although the range of ages
extended from 18 to 72. One exception to this was a study in which
members of the Eugene, Oregon, chapter of the League of Women
Voters and their spouses served as subjects. This group was studie.d to
determine whether the results obtained from the other, younger sub­
jects would generalize to a population of socially concerned home­
owners responsible for making insurance decisions in their daily
lives.

The Basic Experiment: Varying Probability ofLoss

The urn game presented in Table 7.1 systematically varies loss and
probability of loss, the one increasing as the other decreases. Several
different predictions may be derived regarding which of these six urns
will be insured. If subjects are averse to risk, then there is a concave
relationship between (negative) utility and loss; the disutility of a loss
increases faster than does the loss. This concavity leads to the predic­
tion that subjects will purchase insurance whenever the premium is
less than or equal to the expected loss.

However, it is reasonable to suppose that some subjects will occa­
sionally not purchase insurance because of the time and effort required
to process information, because of error in the subjective assessments
of utility, or because they may believe that the experimenter implicitly
wants them to choose some but not all policies. In such a situation
utility theory predicts that subjects would be most likely to insure
against low probability, high loss urns, since those provide the largest
difference between the disutility of the premium and the expected
disutility of the urn.

In contrast, the sequential model described in Chapter 3 hypoth­
esizes that subjects will not buy insurance unless they view the
hazard to be a problem worthy of concern. This may lead them to ig­
nore urns for which the probability of loss is too low to constitute a real
threat. That is, there may be a probability threshold that needs to be
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Figure 7.1 Percentage of subjects purchasing insurance for urns varying in probability
and amount of loss, six- and eight-urn games.

exceeded before protective action appears desirable. Presumably, such
a threshold would vary from individual to individual. For some it
might lie between urns 1 and 2 [i.e., between peL) = .001 and .005], for
others between urns 4 and 5, and so forth. If this hypothesis is correct,
then we should find, over a group of subjects, a greater propensity to
insure against high probability, low loss events.

Results of the Urn Game

The solid curve in Figure 7.1 presents the pooled responses of 109 sub­
jects who were presented the game in Table 7.1. Contrary to the predic­
tions derived from utility theory, we found a strong preference for in­
suring against events that are relatively likely to happen but incur only
minor losses. Whereas only about 20 percent of the subjects were will­
ing to insure against the urn with peL) = .001, over 80 p'ercent insured
against the urn with peL) == .25. Thus the number of subjects willing to
insure against a likely loss of 4 points was four times higher than the
number who would insure against an unlikely loss of 1000 points.

Preference patterns of individual subjects were also examined. Each
subject's responses were classified into one of six categories: (1) buy all
six policies; (2) buy no policies; (3) insure against some subset of least
likely losses (i.e., urns 1; 1 and 2; 1, 2, and 3; 1,2,3, and 4; or 1, 2, 3,4,
and 5); (4) insure against some subset of most likely losses (e.g., urns 6;
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Table 7.2 Patterns of Insurance Purchase

Buy Buy Least Buy Some Subset of:
Likely Most Likely Mi dd1e Li ke1i - Other

All None Losses Losses hood Losses Patterns

6 Urns 12.6 19.6 6.7 46.0 3.7 11.4

8 Urns 6.7 9.6 5.3 48.4 16.6 14.4

Farm Game 30.0 8.0 11.8 27.3 13.1 9.8

Farm Game II 33.3 9.4 17.2 24.7 7.7 7.7

NOTE: All entries show the percent of subjects exhibiting each
purchasing pattern.

5 and 6; 4, 5, and 6; etc.); (5) buy insurance for some subset of
contiguous middle likelihood losses (e.g., urns 2 and 3); and (6) other
patterns (e.g., urns 3 and 5; 1 and 4). The results ofthis analysis, shown
in line 1 of Table 7.2, further demonstrate the strong preference for in­
suring against the most likely losses rather than against the least likely
losses. Almost half of all subjects insured against some subset of the
most likely losses, compared with only about 7% insuring against some
subset of the least likely losses. Roughly one subject in five bought no
insurance at all, while one in eight bought all available policies.

To extend the curve shown in Figure 7.1, the first experiment was
repeated with two urns added, one at each end of the probability (or
loss) continuum. One urn had peL) = .0001 and a loss of 10,000; the
other had peL) = .50 and a loss of 2. The responses of 178 subjects to
this eight-urn game appear as the broken line in Figure 7.1. The pattern
found with six urns is substantially replicated in the peL) = .001 to .25
range. At the low end of the probability continuum we find no further
decline in insurance purchases with the peL) = .0001 urn. At the high
end there was a slight decline in demand with the increase of peL) from
.25 to .50. For this last urn the premium was half as large as the possible
loss. Again, almost half of the people insured against some subset of
the most likely losses (Table 7.2, line 2, column 4). Nevertheless there
were limits to this tendency, as shown by the decrease in insurance
purchase for the smallest loss with the largest probability (Figure 7.1).

Robustness of the Probability Effect

However dramatic the results depicted in Figure 7.1, one might ask
whether they are not, at least in part, an artifact of the particular sub-
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jects or the particular version of the urn game that we used. We would
like evidence showing that these results are resilient enough to with­
stand changes in subject population and changes in experimental
format.

Subjects. To test for the generality of results over changes in the sub­
ject population, we replicated the eight-urn study with 46 members
and spouses from the Eugene, Oregon, chapter of the League of Women
Voters (33 women, 13 men). Only individuals who participated in mak­
ing insurance decisions for their household were studied. The results
(not shown) were quite similar to those obtained with the younger sub­
jects, recruited via newspaper ads. Again, there was a sharp increase in
insurance purchasing as probability ofloss increased (and possible loss
decreased). Whereas only 33% said they would purchase insurance at
peL) = .0001,63% would purchase insurance atP[L) = .50.

Order of Presentation. One aspect of the experimental format that
may have introduced some bias is the order in which the various urns
were presented in the questionnaire. In the results reported here, sub­
jects considered first those urns with the lowest peL), as in Table 7.1.
Perhaps they favored insuring against the most likely losses because of
some perspective acquired while considering the least likely losses. To
test this conjecture we had 44 additional subjects consider the most
likely losses first when making decisions about each of the eight urns.
Although this change produced a slight across-the-board increase in
insurance buying [not shown), it had no effect on subjects' preference
for insuring more often against the more likely losses.

Expected Value Manipulation. Another possibility is that these
responses were atypical because subjects were considering actuarially
fair or "pure" insurance (whose premium equaled the expected value
of the gamble), which is seldom encountered in real life. Figure 7.2
compares the results of offering 178 subjects several different urn
games for which the expected loss of the gamble was greater than, less
than, or equal to the premium. These represent subsidized, com­
mercially offered, and pure insurance, respectively. Subsidized in­
surance was created in four different ways: by decreasing the premium
by 20% or 50% [and holding loss constant), or by decreasing the loss by
20% or 50% (and holding the premium constant). Commercially of­
fered insurance situations were created by 20% or 50% increases in
either premium or loss. The same eight probabilities of loss were used
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Figure 7.2 Effect of varying the relationship between premium and expected loss of the
gamble.

as before. The results of these variations, averaged across the four types
of subsidized and commercial insurance, are shown in Figure 7.2. Sub­
jects were somewhat sensitive to these expected-value manipulations.
However, the preference for insuring against high probability, low loss
risks remained strong in all conditions.

Simultaneous vs. Separate Urns. Another aspect of the experimental
design that we considered was the appearance of all six or eight urns in
a single game. One might argue that presenting subjects with such a
portfolio of risks might induce some peculiar strategies not found
when risks are considered one by one. Table 7.3 shows the results of
presenting urns separately (to 36 subjects) as opposed to presenting
them simultaneously in one game (to 134 subjects). The particular urns
used here in this experiment were different from those used in the pre­
vious experiments; they were adopted from work done by Amos
Tversky and Daniel Kahneman at the Hebrew University in Jerusalem.
With separate presentation the differential preference for insuring
likely losses was slightly reduced but by no means eliminated.

Note that of the two urns for which peL) = .25, subjects were some­
what less likely to insure against the urn with the highest loss and
highest premium. Schoemaker (1977) has reported a similar finding.
This result, too, is inconsistent with predictions derived from utility
theory if individuals are risk averse with respect to losses.
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Table 7.3 Effect of Simultaneous Versus Separate Presentation of Urns

173

Proportion Purchasing Insurance
Probabi 1i ty Amount

of Loss of Urns Presented Urns Presented
P(L) Loss Premium on one Page Separate

N~134 N~36

.001 5000 5 .13 .28

.01 200 2 .20 .25

.25 200 50 .57 .47

.25 5000 1250 .43 .42

.50 1000 500 .64 .53

Promoting Insurance Against Unlikely Calamities

Compounding with Other Risks. How can one get people to insure
against low probability, high consequence events? Perhaps disaster in­
surance should be treated as an unmarketable commodity and ways
sought to package it more effectively. One such possibility is that if
people really prefer to insure against high probability, low loss events,
perhaps they will also insure against unlikely diasters if such in­
surance is sold in combination with insurance against likely losses, at a
reasonable extra cost. We first attempted to do this by offering subjects
a comprehensive policy, in which the only insurance available
protected against all eight urns (those in Figure 7.1) for a premium of 8
points. Of 35 subjects only 11 bought this policy. Whereas the previous
studies offering insurance against eight urns individually "sold" an
average of 3.3 points' worth of insurance per subject, here we sold only
2.5 points per subject. The proportion of subjects insuring against the
least likely losses increased from about 1 in 6 to about 1 in 3 (11 of 35
subjects), at the cost of greatly reduced purchase of insurance against
high and medium likelihood losses.

With the eight-urn comprehensive insurance policy subjects were
asked to buy more than twice as much insurance as they ordinarily
would have purchased (8 vs. 3.3 points). Perhaps greater success would
be achieved with a relatively less expensive insurance package. In a
subsequent experiment 151 new subjects were shown three urn games.
One consisted of a single urn offering a high (.20) probability of losing
10 points and an insurance premium of 2 points. The second game also
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Table 7.4 Insurance Purchases for Single and Compound Urns

Proportion Points Sold
Urn Game pel) l Prern; urn Purchasing Per Subject

low Probabil ity .001 1000 .24 .24

High Probability .20 10 2 .47 .94

Compound both of above 3 .51 1.53

had one urn, carrying a .001 chance of losing 1000 points with a
I-point premium. The third game included both of these urns and a
combined (3-point) premium; here subjects had to draw once from each
urn and could insure only against both. The three games were
presented to subjects in varying orders, none of which affected the
results. Pooled results appear in Table 7.4. Again, when considering
each urn separately, subjects were twice as likely to insure against the
high probability as against the low probability loss. However, more
people were willing to buy the compound insurance than either single­
urn policy, resulting in over twice as many people being insured
against the low probability loss. Our subjects were willing to spend
30% more for compound insurance than the sum of their expenditures
for the two single-urn policies. If it is in society's best interest for
people to insure themselves against ,unlikely calamities, then adding
protection against a small but likely loss might accomplish this.

Compounding over Time. Another variation that might change one's
attitude towards insuring against an unlikely loss is to extend the time
span during which that risk is faced. This can be done in an experiment
by increasing the number of times the urn must be sampled, and in life
by selling multiyear policies. Perhaps when one faces repeated chances
for possible disaster, the increase in subjective probability of loss may
outweigh the increase in premium, making insurance more attractive.

We tested this hypothesis with 72 subjects, assigned to four groups of
approximately equal size. Group 1 was exposed to a gamble offering 1
chance in 100 of losing $100. Group 2 faced 1 chance in 20 of losing
$20. Subjects in both groups could take their chances or purchase in­
surance at an acturially fair premium ($1). Groups 3 and 4 saw these
same gambles, but were told that they had to play the gamble five
times. Group 3 was told that over all five plays, each having only 1
chance in 100 oflosing $100, they faced a .05 probability oflosing $100
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at least one time. Group 4 was told that five plays each having a 1/20

chance to lose $20, provide a .23 probability of losing $20 at least once.
Subjects were allowed to either go uninsured on all five plays or
purchase insurance for all five plays for a $5 premium.

Multiple exposure to the .01 gamble did not affect the proportion of
subjects who bought insurance (63% for the single-play, 65% for the
five-play condition). However, whereas 58% of the subjects purchased
insurance against a single chance of 1 in 20 to lose $20, 94% paid the $5
premium to insure against five plays of this gamble. (This difference in
proportions was statistically significant at p < .01.) Thus it does appear
possible that multiple exposures can induce people to purchase in­
surance by boosting the overall probability of loss.

Insurance as an Investment. Other approaches to marketing in­
surance are suggested by the notion that people view insurance as an
investment; that is, they like to get something back for their premium.
The probability effect could be caused, at least in part, by this
preference: insuring against high probability, low loss urns gives
people a good chance of getting a monetary return (reimbursement of a
loss).

One way to improve the possibility of getting something back with
low probability losses is to offer to reimburse subjects who make no
claims. Of the many possible refund arrangements, we adopted a
comprehensive insurance plan (one premium for eight urns) that
refunded all of a subject's premium if no claims were made, that is, if
no blue balls were drawn. Actuarially fair insurance offering this op­
tion must, of course, carry a higher premium than insurance that reim­
burses only when losses occur. For the eight-urn situation, the fair pre­
mium is 11.7 points.

Each of the 35 subjects offered the comprehensive, no-refund in­
surance described was subsequently offered the opportunity to
purchase "money back if nothing goes wrong" insurance, for a 12­
point (11.7, rounded upward) premium. Twenty-two subjects
purchased this insurance, twice as many as purchased the no-refund
comprehensive. This amounted to 7.54 insurance points per subject, or
62.8% of all insurance possible, compared with 31.4% of all com­
prehensive insurance possible and 41.3% of all noncomprehensive
insurance purchased in earlier eight-urn games. Examination of sub­
jects' reasons for purchasing this policy showed that they felt they
could not lose; either they would suffer a loss and be reimbursed or
they would get all their premium back. They appeared to neglect the
likely possibility that they would be reimbursed for losses smaller than
the premium.



176 Disaster Insurance Protection: Public Policy Lessons

7.3 EXPERIMENTS WITH THE FARM GAME

In the experiments with urns, subjects considered well-defined in­
surance problems in isolation and without real stakes at risk. To
increase our confidence in these results we designed a farm game
presenting a much more realistic task, in which insurance was not the
sale object of attention.

Details of the Game

Instructions and Format. Subjects were told

Farming is a business that requires decisions. In this game, the number
of decisions has been reduced considerably from the number that must be
made on a real farm; however, the principles are the same. The decisions
you will make at the beginning of each play year are: (1) what crops you are
going to plant; (2) what and how much fertilizer you will purchase and ap­
ply to those crops; and (3) what insurance you will buy, if any, against
certain natural hazards.

Participants played the game for 15 rounds; each round represented
one year. Their income for each year was determined by the wisdom of
their decisions, by random fluctuations in crop yield and market price,
and by the randomly determined occurrences of the natural hazards. At
the beginning of the game each subject was given a 240-acre farm with
a permanent concrete pipe irrigation system, a variety of farm equip­
ment, and $80,000 of debt, leaving an initial net worth of about
$200,000. The instructions, which took 1 to 1.5 hours to complete,
described the characteristics of the seven crops available (mean yield
per acre, standard deviation of yield, mean and standard deviation of
market price), the efficacy of two types of fertilizer for each crop, the
fixed costs of growing each crop (machinery, labor, and water), and the
risks faced.

For each round the subjects' decisions were entered into a computer,
which then prepared a year-end report. This report showed subjects'
predecision financial situation, production results (yield and market
price), hazards incurred, yearly expenses, and a year-end list of assets
and debts.

The Hazards. Table 7.5 shows the natural hazards faced by subjects.
The hazards were left unnamed to render irrelevant any particular
knowledge or beliefs subjects might have had about the probabilities or
losses associated with real hazards such as hail or hurricanes. This af-
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Table 7.5 Farm Game Hazards

Hazard No. Probabil ity Loss Premium

.002 $247,500 $500

2 .01 49,500 500

3 .05 9,900 500

4 .10 4,950 500

5 .25 1,980 500

forded us control over the perceived probability of each hazard. The
probability values were chosen to cover the range that had produced
the greatest differences in insurance purchases in our urn studies.
Losses and premiums were established so that (a) the largest loss
equaled or exceeded the value of the farm, thus ending the game
should it be incurred; and (b) the cost of the premium was nonnegligi­
ble. The average subject's net profit was approximately $6000 per year.
Thus the purchase of insurance at $500 per hazard was a significant
expense.

Subjects. Thirty subjects were recruited through an advertisement in
the local city newspaper offering $2.25 per hour for participation in a
five-hour decision-making experiment. Applicants were screened to
eliminate those uncomfortable or unfamiliar with working with num­
bers. There were 19 men and 11 women, with a mean age of 25.

Results. The clearest comparison between the farm game and the urn
study is afforded by farm game subjects' first round responses. On that
first round they, like urn subjects, had no direct experience with the
possible disasters, knowing them only in the abstract. Figure 7.3 shows
that the first round responses of the farm game subjects were similar to
the responses of urn game subjects who avoided insurance against low
probability, high loss hazards and preferred insurance against high
probability, low loss hazards. Farm game subjects were much more
willing to spend $500 to insure against a $1980 loss than to spend the
same amount to insure against the loss of their whole farm.

Figure 7.3 also shows subjects' responses on the last (fifteenth) round
of this game. Here we find a marked increase in subjects' willingness to
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Figure 7,3 Effect of probability of loss on insurance purchasing in the first farm game.

insure against all but the most likely losses. This increase is largely the
result of an increase in the number of subjects who bought all policies
(from 5 subjects on the first round to 15 on the last round). All but one
of the subjects who insured against the least likely loss on the last
round also insured against all other losses, suggesting that the attrac­
tiveness of insuring against the rarest event increased only as a result of
the increase in "buy all" strategies. There are several possible reasons
for the increased purchase of insurance over time: (1) As subjects be­
came more familiar with the game, they may have devoted relatively
more attention to insurance decisions (as opposed to crop and fertilizer
decisions) and thereby discovered the wisdom of insurance, (2) Since
the farms were gaining in value over time, the subjects may have be­
come more conservative, wishing to protect their increased assets. (3)
Subjects may have believed that the lower probability disasters, which
rarely occurred, were "due to happen soon," while high probability
disasters, which occurred more frequently, had "already had their
share" of occurrences. This interaction between the occurrence of
disasters and purchase of insurance is examined more closely later in
this chapter,

Combining all rounds, farm game subjects bought much more in­
surance than urn subjects; 30% of the time they insured against all five
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Figure 7.4 Effect of probability of loss on insurance purchasing in the second farm
game.

disasters, compared to 12.6% of subjects buying full coverage for the
six-urn games and 6.7% for the eight-urn games. Nevertheless, farm
game subjects were still more than twice as likely to buy insurance
against some subset of the most likely losses as against some subset of
the least likely losses (see Table 7.2, row 3, columns 3 and 4).

Farm Game II

Rationale. One possibly important difference between the farm game
and real-life decisions is that subjects were not rewarded for managing
their farms properly. Although subjects appeared to be intrinsically
motivated by the game, this type of motivation may have induced some
strategy other than profit maximization (e.g., experimenting with dif­
ferent crop-fertilizer combinations to see what would happen). Our
final experiment explored this possibility with 31 new subjects whose
earnings for participating in the experiment depended on their farm
earnings. They were paid from $2.50 to $20, depending on their net
worth at the end of Round 15.

Results. Figure 7.4 shows first play and last play decisions. A com­
parison of this figure with the previous one reveals that hourly pay
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Table 7.6 Effect of Hazard Experience on Round N on Decisions for
RoundN + 1

Decision on Round N+ 1
Keep Buy a Cancel

No. of Existing Remai n New Existing
Outcome on Round N Decisions Policy Uninsured Pol i cy Pol i cy

1. No Hazard 2485 58.0 33.0 4.9 4.1

2. Hazard Occurred 1840 57.0 33.5 5.8 3.8

- - - - - - - - -
2a. Hazard Occurred:

Decision for
same hazard 368 55.7 29.9 5.4 9.0

2b. Hazard Occurred:
Oecision for
di fferent
hazards 1472 57.3 34.3 5.8 2.5

NOTE: Numbers are the percent of all decisions made on Round
N+ 1. These results are combined over both Farm Games.

(Game I) and pay-by-farm earnings (Game II) produced similar patterns.
The only marked difference was increased purchase of insurance
against the greatest possible loss on the last play in Game II. This ap­
pears to have been caused by specific end-game behavior, with some
subjects taking care not to lose the farm on the last round before "cash­
ing out." Even when earnings were dependent on final net worth, sub­
jects purchased more insurance against the most likely losses than
against the least likely ones when all rounds of the game were
combined. (see Table 7.2 row 4, columns 3 and 4).

In as realistic a context as may be possible in a laboratory experi­
ment, where insurance was not the subjects' sole consideration, we
have found unwillingness to insure against low probability, high loss
events. Although this aversion was weaker than with the urn games,
these results still clearly violate the predictions of utility theory.

Effect of Past Experience. What effect did the occurrence or nonoc­
currence of a disaster have on subsequent insurance behavior? Table
7.6 shows insurance purchases as a function of whether a hazard was
incurred on the previous round. Looking at the last two columns of line
1, we see that when no hazard occurred on the previous round, only 9%
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of the decisions on the next round were changes from the previous de­
cision. These changes were about equally divided between buying a
policy against a previously uninsured hazard (4.9%) and canceling an
existing policy (4.1%).

In examining decisions after the occurrence of a hazard (line 2), it is
instructive to divide the data into two categories-decisions made rele­
vant to the hazard that had just occurred (line 2a) and decisions for the
other hazards, which had not just occurred (line 2b). Here we see that
there was a much greater rate of cancellation of existing policies for
hazards that had just occurred (9%) than cancellation of other policies
(2.5%). This suggests a belief that, because the hazard has just hap­
pened, it is unlikely to repeat soon. This belief, known as the "gam­
bler's fallacy," has been found often in laboratory studies as well as
among residents of hazard areas (Slovic, Kunreuther, and White,
1974).

A slightly different way of looking at the effect of hazard experience
is to examine people's behavior toward hazards on which they have
just incurred an uninsured loss. On the round following such losses
15.4% purchased insurance for that hazard. This is only slightly higher
than the rate of new insurance purchases on hazards other than the one
that just occurred (14.5%) or the rate of new insurance on rounds that
were not preceded by hazards (13.0%). Thus people did not markedly
increase their insurance holdings after an uninsured hazard, a result
that conflicts with observations of actual insurance behavior in the
aftermath of a disaster (see, for example, Chapter 5 p. 112). The reason
for this difference is unclear. One possibility is that the odds in the
farm game are well defined and unchanging, whereas in the real world
the occurrence of a disaster may greatly increase the perceived
probability of its recurrence.

7.4 EXPLAINING THE PROBABILITY EFFECT

A Utility Explanation

The most striking result shown by the experiments just described is
that people buy more insurance against moderate or high probability,
low loss events than against low probability, high loss events. How
might this behavior be explained? Two possible explanations come to
mind, both of which are contrary to traditional utility theory. The first
postulates a utility function that is convex over losses, as shown in
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Utility

--------+--------Gains

Figure 7.5 A utility function that is convex in the domain of losses.

Figure 7.5, instead of the traditional concave (risk averse) curve shown
in Figure 3.1. A convex curve, implying diminishing marginal utility
over losses, has solid empirical support beyond the present study. Ga­
lanter has repeatedly obtained convex functions in carefully done psy­
chophysical experiments aimed at scaling the subjective value of
various monetary and nonmonetary losses (Galanter and Pliner, 1974;
Galanter, 1975). SwaIm (1966) observed convex functions over
monetary losses with corporate executives, a result apparently
neglected by other theorists and practitioners. Most recently
Kahneman and Tversky (1978) observed preferences among gambles
that could be explained only by a convex utility function for losses.
Kahneman and Tversky noted that diminishing marginal utility is com­
patible with well-substantiated principles of perception and judgment,
according to which sensitivity to changes decreases as one moves away
from a neutral point (here, no change in asset position).

A Threshold Explanation

A second hypothesis invokes the notion of a probability threshold to
explain the tendency to buy less insurance as probability of loss
decreases. As already suggested, people may refuse to worry about
losses whose probability is below some threshold. Probabilities below
the threshold are treated as though they were zero.
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When asked why they made the insurance decisions they did, most
of our subjects referred to some sort of threshold notion. For example:

"Only in urns number 7 and 8 were the probabilities high enough
to warrant buying insurance."

"I thought the odds of my coming up with a blue ball had grown suf­
ficiently by urn number 4 to start taking insurance."

"I bought insurance only if the chance of selecting a blue ball was
significant. "

"In the first two, the chances of picking the blue ball are too small to
worry about. The remainder caused increasing concern for me."

Judging by these comments and our results, the threshold apparently
varies across individuals. Whether it also varies within individuals
across situations is a topic for future research. The threshold may be af­
fected by factors other than just probability, such as the salience of the
loss. If so, then it may best be viewed as defined on a variable called
"worry" or "concern." The threshold concept makes good intuitive
sense. There are only so many things in life one can worry about.
Without some sort of threshold for concern, we would spend our entire
lives obsessively protecting ourselves against a Pandora's urn of rare
horrors.

Ideas similar to the threshold notion have appeared in previous dis­
cussions of people's failure to protect themselves against natural
hazards. Haas (1971) classed people's inattention to earthquake risks
with their failure to check the air pressure in their spare tire before a
long auto trip or to examine their house roof yearly for leaks. He com­
mented:

What do people attend to most of the time? They pay attention to that
which is most pressing, that which must be attended to, that which has
deadlines, that which is generally considered most critical, that which one
would be severely criticized for if he or she didn't attend to (p. 78).

Senator Robert Taft, Jr. (1972) observed:

The most difficult obstacle for the flood insurance program to overcome,
however, does not relate to the difficulties of certifying communities for
insurance. Instead, it relates directly to the psychological outlook of indi­
vidual homeowners and businessmen in the floodplain areas; People just
do not buy the insurance. The probability that a flood will damage their
property once in a hundred years is apparently not a matter of concern to
most individuals (p. 18).
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Relation to the Survey Results

The notion of a probability threshold protecting a finite reservoir of
concern improves our understanding of results from the field survey.
First, it helps explain why many survey respondents showed little
concern about floods or earthquakes and had little information about
these hazards or about protective measures such as insurance. Second,
it is compatible with the survey data showing that insured persons had
greater perceived probabilites of loss than uninsured persons. It further
suggests that greater perceived probability of loss actually determines
insurance purchasing rather than being a rationalization after the fact
(e.g., "I have insurance, therefore I must believe the hazard is likely").

The threshold notion is also compatible with the sequential model of
choice shown in Figure 3.2. In essence, we placed our subjects in Stage
3 of the model by calling their attention to the hazard and giving them
relevant information for decision making. They indicated that
probability of loss was a major factor in decision making at this stage.
However, the notion of a "finite reservoir of concern" that underlies the
threshold concept could also play an important role in the initial stages
of the model. It seems likely that, unless the hazard appears probable, it
will not be viewed as a problem and the individual will not even
consider protective measures such as insurance.

The threshold concept also provides insight into other, often puz­
zling observations outside the realm of the field survey. For example,
the striking fact that premium subsidization does not facilitate
purchase of flood insurance can be understood as a consequence of
inattention to insurance due to the low perceived probabilites of these
hazards. If the event isn't expected to happen, it doesn't matter how
inexpensive the insurance is.

The role of perceived probability may also explain the inconsistency
of individuals' insurance behavior across situations having differing
probability of loss (Vaughn, 1971) and the inability to predict in­
surance decisions on the basis of risk aversion indices obtained from
gambling preferences (Greene, 1963, 1964; Williams, 1966). The popu­
larity of low deductible insurance plans (Pashigian, Schkade, and
Menefee, 1966; Schoemaker, 1977) and appliance service contracts is
further evidence of the preference for insuring against high probability
events. It should be noted that the idea that people view insurance as
an investment (and like to be able to make claims, thereby getting
something for their money) is also consistent with most of these results.
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To date. relatively few experiments have studied the expected utility
theory of insurance or, for that matter, any type of insurance decision.
The laboratory experiments described here were designed to comple­
ment the field survey analysis. The field survey traded control for
realism; the laboratory experiments traded realism for control over
several variables.

Two types of experiments were developed: the urn game and the
farm game. The urn game posed insurance purchase decisions in the
abstract; the farm game typified real-life insurance decisions made by
farmers. In the urn problem subjects were given urns with varying
probabilities of losing different amounts of imaginary points. The sub­
jects were asked what they would do (purchase insurance or not) if they
were to play the game for real. Over 700 subjects were involved in these
games.

According to expected utility theory risk-averse individuals should
always prefer to insure themselves against low probability, high loss
events. However, contrary to this theory subjects showed a strong
preference for insuring against high probability, low loss events. This
result held even when the game was modified. The modifications in­
cluded changing the number of urns, changing the order of presenta­
tion of the urns, manipulating the expected value of losing to simulate
subsidized insurance, offering a multirisk insurance policy against loss
from all or combinations of the urns, and offering a premium refund if
the subject did not collect on his multirisk policy.

In the farm game individuals had to decide what crops they were go­
ing to plant, which fertilizer to use, and what insurance they would
purchase against natural hazards. Subjects were twice as likely to buy
insurance against some subset of the most likely losses as against some
subset of the least likely losses. A second farm game was developed in
which the compensation subjects received for participating in the ex­
periment was not an hourly wage, but was dependent on their perfor­
mance. Successful farmers received higher pay for participation.
Despite this difference, the two games produced similar results.

Two possible hypotheses were proposed to explain why people buy
more insurance against moderate or high probability, low loss events
than against low probability, high loss events. One postulates a utility
function that is convex over losses. The second implies that people
refuse to attend to or worry about losses whose probability is below
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some threshold, the level of which may vary from individual to indi­
vidual and from situation to situation. Probabilities below the
threshold are essentially treated as zero. The latter hypothesis helps
explain why many survey respondents showed little concern about
floods or earthquakes and why insured persons had greater perceived
probabilities of loss than did the uninsured individuals.

NOTE

1. This chapter was written by Paul Slavic, Baruch Fischhoff, Sarah Lichtenstein,
Bernard Corrigan and Barbara Combs.



8
Behavior and Attitudes Toward

Mitigation and Relief
Programs

Preceding chapters have analyzed homeowners' behavior towards pur­
chasing insurance. This chapter utilizes field survey data to indicate
the types of loss and recovery experience homeowners have had. Our
primary interest is in their knowledge, attitudes, and behavior toward
aspects of the mitigation and relief processes other than insurance.
Many of the aggregate measures relating to behavior, knowledge, and
opinions vary among groups within the sample. For descriptive pur­
poses it is interesting and insightful to dichotomize between the flood
and earthquake surveys, between insured and uninsured homeowners,
and between the coastal and riverine portions of the flood sample.

With respect to the decision process of individuals we hypothesize
that past experience plays a key role. For this reason much of the
analysis in this chapter deals with effects of this variable on
knowledge, attitudes, and behavior by classifying homeowners into
two groups: those who have suffered damage from past disasters (the
"experienced" class) and those who have not (the "inexperienced"
class). We have already shown in Chapters 5 and 6 that this variable
plays a key role in sensitizing homeowners to the problems associated

187
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with the hazard, hence the need for insurance protection. The general
conclusion emerging from this chapter is that past experience plays a
similar role by increasing homeowners' concern with hazard miti­
gation measures. Thus the chances of an individual undertaking pro­
tective actions are relatively low until he has actually undergone a per­
sonal experience with a flood or earthquake. The implications of these
findings for public policy are discussed in Chapter 10.

8.1 PAST EXPERIENCE WITH DISASTERS

Frequency and Severity of Damage

What actually happened to people as a result of floods and earth­
quakes? A series of questions enabled homeowners to provide quantita­
tive and qualitative descriptions of their past experience with these
disasters. Individuals had little difficulty in placing dollar values on
the damage to their house and contents. Table 8.1 provides an overview
of the data on losses suffered from floods and earthquakes. A signifi­
cant proportion of the respondents suffered damage at some time to a
house they lived in and owned: 29 percent in the flood sample and 21
percent in the earthquake sample. Most of these people had suffered at
least one disaster to their present home. In fact, "lightning often struck
twice" for many of these homeowners: over 200 of the flood victims
had two or more disasters to their present home. Only 32 earthquake
victims had suffered the same fate at least twice to their present house
but, surprisingly enough, 189 had experienced two or more quakes to
some house that they had lived in and owned.

The difference in the size of losses from these two types of disasters
provides an interesting contrast. The bottom half of Table 8.1 details
the per capita damage figures for those homeowners who were able to
provide loss estimates. Floods were much more costly to homeowners
than earthquakes, whether we aggregate over all disasters or consider
the single worst event suffered by a homeowner. Thus for the 462 able
to report dollar losses from all floods, the per capita estimate is $9539
compared to only $1412 for the 168 earthquake victims who provided
figures to the interviewers.

The distribution of the amounts of damage for the most serious
disaster suffered by the respondent is shown in Table 8.2. There is no
question that floods wreaked more havoc to residential victims than
earthquakes. One hundred, sixty-seven homeowners suffered losses
from floods totaling more than $5000 while only eight earthquake vic-
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Table 8.1 Summary ofDisaster Experience

Flood Survey Earthquake Survey

Percent Percent
Number of Sample Number of Sample

Sample Size 2,055 (100) 1,006 (100)

Frequency of Experi ence :
Number with damage in any house

551 ( 29) ( 21)lived in and owned 206

Number with two or more experiences
( 12) ( 19)in any house lived in and owned 241 189

Number with damage in present house 456 ( 22) 152 ( 15)

Number with two or more experiences
( 10) ( 3)in present house 203 32

Dollar Number Dollar Number
Value in Sample Value in Sample

Per Capita Damage (for those able
to estimate damage) i

Damage for all reported
$9,539 $1,412disasters 462 168

Damage for most serious
$1,366disaster $7,446 452 158

tims had damage exceeding this figure. Only two homeowners in earth­
quake country suffered damage over $10,000, while ninety flood vic­
tims had losses above this amount.

Looking at Worst Experiences-What Happened?

The cold figures cited here are a bit sterile and do not indicate the na­
ture of the damage. Many individuals responding to open-ended ques­
tions provided rather graphic descriptions of their losses. Consider one
homeowner from New Braunfels, Texas, who gave the following ac­
count of the damage he incurred in the May 1972 flood:

Everything was under water, cracked patio, discolored bricks, extensive
furniture damage. Valuable books, paintings, wood carvings, statues,
expensive cameras, tape recorders, and about 50 percent of the clothing all
ruined by the water. All the trees were washed away. Had to replace dis­
posal and air conditioning unit. Everything ruined.
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Table 8.2 Distribution of Amounts of Damage in Most Serious Disaster

Flood Survey Earthquake Survey

Damage range
(in $)

Number of Damage range Number of
Respondents Percent (in $) Respondents Percent

Don't know damage 44

Don't know date of
most serious disaster 55

above 20,000

501 - 1,000

1,001 - 2,500

2,501 - 5,000

5,001 - 10,000

10,001 - 20,000

3.4

79.4

4.4

5.0

1.2

2.2

2.2

0.8

1.4

800

44

50

12

22

22

8

14

1 - 100

101 - 500

501 - 1,000

1,001 - 2,500

2,501 - 5,000

above 5,000

Don't know
damage

Don.' t know date
of most serious
disaster 34

No damage

2.3

73.2

4.9

2.2

3.2

3.6

3.7

2.5

1.9

2.1

100

45

65

75

77

51

39

1,504

5001 -

No damage

A Minot, North Dakota, resident reported suffering the following
damage in the April 1969 flood:

All the ceiling went off the basement. The tile <ill came up. The walls all
came off. We had to put all new walls upstairs in these two rooms. We had
to nail down the hardwood floors and sand them. I've had to put a new
bathtub in, and in the kitchen all the cupboard doors came off. There was
11% inches of water in the main floor so all the walls were cracked. All the
windows were broken out of the basement. . . It is just like a nightmare
when you think of it.

The first quote suggests that it is sometimes difficult to put a dollar
value on damage to or loss of irreplaceable belongings. This may
explain why some homeowners could not estimate their losses, as
shown by the "Don't know" figures in Table 8.2.

The types of damage incurred by respondents are classified in Table
8.3. In the flood sample there was considerable structural damage to
the house and to major equipment such as furnaces, water heaters, air
conditioners, and the plumbing and wiring systems. A large number of



Table 8.3 Nature of Damage from Most Severe Disaster

Description

Flood
(551 People Responding)

Number of times
mentioned

Specific Responses
Damage to Structures and Major Equipment

Structural damage to floors, foundation,
wa 11 s, or roof 199

Damage to walls, floors, ceilings requiring
refinishing; windows 173

Major equipment (furnace, water heater, air
conditioner, plumbing, wiring) 169

Contents Damage

Furniture, appliances, and furnishings 295
Personal belongings (clothing, tools, hobby

equi pment) 178
Other specific damage (often mentioned were

cars and landscaping) 23

Nonspecific Responses

Basement flooded
Contents of house destroyed
Considerable damage or total destruction
Yard and/or garage damaged
Minimal damage
Other

Earthquake
(206 People Responding)

17
12
37
14
23

5

Specific Responses
Damage to Structures and Major Equipment

Structural damage to foundation, roof, exterior
walls, chimney 66

Cracked plaster, damage to interior walls,
cei 1i ngs, fi rep1ace 113

Damage to plumbing or gas systems 16
CO!)t~nts Oama~

Breakage of lamps, china and glass objects 113
Other soeci fi c damage 5

Nonspecific Responses

Minimal damage 11

191
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people described specific damage to contents. These included every­
thing expected in a house: furniture, draperies, carpets, appliances,
and personal belongings such as clothing, tools, and hobby equipment.

In the earthquake sample responses were less varied. One third of the
homeowners cited structural damage to foundations, roofs, chimneys,
and exterior walls. More than half of the respondents reported break­
age of dishes, lamps, and similar objects. An equal number experi­
enced cracked walls, ceilings, and fireplaces. Although one person lost
his house in a fire resulting from a quake, most earthquake damage was
minimal compared with flood damage. Even in severe earthquakes
such as the San Fernando earthquake of February 1971, the vast ma­
jority of the responses were similar to the following one from a
homeowner in Huntington Beach:

We had minor cracks in the foundation. That's about it. Some' small
cracks and I guess some glass broke. The chandelier shook and the bed
rolled around, but nothing serious.

Interestingly enough, a 79 year old Oakland respondent said the worst
damage she suffered was in the 1906 earthquake, which "knocked
down the chimney."

The Aftermath-Results of Recovery

Most people repair some of the damage from a flood or earthquake, but
the recovery process is imperfect at best. Table 8.4 provides insight into
the aftermath of a disaster by summarizing the condition of the
property after the homeowner had expended funds and labor to restore
his damaged property.

Of the 551 flood victims all but 80 repaired at least some of the
damage from their most serious disaster. In contrast, 81 of the 206
earthquake victims made no repairs. The difference between the two
samples is directly related to the minimal losses that earthquake vic­
tims suffer compared with those in floods.

Many of those who suffered earthquake damage, like the Huntington
Beach homeowner quoted, did not make repairs. Of the group making
repairs their reasons for believing that their property was better or
worse after the disaster are summarized in Table 8.5. The following
quotes add insight into the recovery process. An Alexandria, Virginia,
respondent who suffered considerable damage in the July 1972 flood,
but felt his property was now in better shape than prior to the disaster,
commented
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Table 8.4 Condition ofHouse after Recovery from Disaster

Flood Earthquake
Survey Survey

Number Percent Number Percent

Recovery Operations

Homeowners making
( 85) ( 61)repairs 471 125

Homeowners not
undertaking repairs 80 (Ji) 81 ( 39)

Number with Damage 551 (100) 206 (100)

Status of House Compared
to Pre-Disaster Condition

Better Condition 131 ( 24) 17 ( 8)

Same Condition 201 ( 36) 81 ( 39)

Worse Condition 219 (~ 108 ~

Total 551 (100) 206 (100)

The floors looked better; the kitchen cabinets, the stove looked better.
The new rug, the new upholstery, the new paint-all the new things
naturally looked better.

The two following examples illustrate why some victims have not fully
recovered from their floods. A Louisiana homeowner, who had been
"flooded out" by Hurricane Betsy in 1965, reported

The wall studding was warped, throwing walls and doors out of line.
The quality of repair materials were not as good as the original. The ter­
razzo floors are permanently stained. We replaced doors on the cabinets in
the kitchen but should have replaced entire cabinets as they're falling apart
now. Our replacement choice of stove and oven was a mistake-they're not
good quality.

Another homeowner, a resident of Cranford, New Jersey, who had been
flooded in August 1973, stated

The soil washed away seeds and shrubs. We didn't fix up the grounds to
be as good as before, for fear of future loss from floods.
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Table 8.5 Reasons for Believing Property Was Better or Worse
than Predisaster Condition

Number of Mentions

Flood Survey

Reasons Better

Took steps to reduce damage in the future 34
Replaced old furniture or equipment with new

items/improved structural condition of house 102

Reasons Worse

Lost belongings that could not be replaced 13
Could not restore to former condition 85
Have not restored for fear of future floods 7
Repairs not yet completed 14
Not sure that all damage has been repaired 15
Other reason given 7

Earthquake Survey

Reasons Better

Reinforced foundation
Replaced old objects with new ones
Painted house, installed new siding

6
10

2

Reasons Worse

Structural damage to foundation, exterior walls,
chimney 9

Interior walls continue to crack, plaster does
not hold 6

Ground, driveway, sidewalks continue to crack 5
Other reason given 7

8.2 SOURCES OF FUNDS FOR RECOVERY FROM PAST
DISASTERS

Having seen what happens to homeowners as a result of floods and
earthquakes, let us examine the financial resources they employ in the
recovery process. It is possible for us to contrast actual sources of relief
by insured and uninsured victims for the flood survey, since 65
homeowners claimed they had purchased flood coverage prior to the
disaster. For the earthquake survey only 4 homeowners had earthquake
insurance at the time they suffered losses and only 3 reported collect-
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ing on their policy, so it is meaningless for us to separate quake victims
into insured and uninsured categories.

To provide a meaningful analysis of these data we selected only
those respondents who could estimate the amount they received from
each recovery source utilized. For the flood sample only insured indi­
viduals who knew when they had purchased a policy were eligible for
inclusion, since our interest was in making comparisons on the basis of
whether individuals were insured or uninsured at the time of their
most serious disaster. We eliminated any flood victims whose losses
were below $500 because a few people who had made substantial
improvements would present a distorted picture of the recovery
process for the low damage group. In the case of earthquakes we
elimillated only those with losses below $100 due to the large fraction
of victims who were in the $101 to $500 damage range. The relatively
small number of cases in some of the damage classes suggests that
these results be viewed as illustrative and informative but not statis­
tically precise.

Table 8.6 provides an overview of the recovery process for three dif­
ferent damage ranges and four sources of funds (insurance, federal
loans, personal savings, and bank loans). The damage ranges differ for
the two disasters to reflect the more severe nature of flood losses in
comparison with those from earthquake.

To understand the meaning of the figures in this table let us compare
the insured and uninsured homeowners who suffered flood losses
ranging from $500 to $2500. For those who did not have flood
coverage, 91 percent of the total damage was repaired using savings
and another 35 percent with government loans. On the average, in­
surance covered 6 percent of their damage, presumably that caused by
wind losses (which are included in a homeowners policy) or vehicle
damage (which is included in an automobile or marine policy). The
money utilized by uninsured homeowners from different sources
amounted to 140 percent of their damage. Hence their houses should
have been worth more after the flood than before. Insured victims in the
lowest damage class fared even better than their uninsured coun­
terparts. Their primary source of funds was also savings (88 percent of
damage), with insurance running a close second (78 percent). This
group estimated that their recovery funds totaled 169 percent of their
average damage.

Looking across the damage ranges of flood victims, we note that
uninsured homeowners did not fully recoup their losses in the highest
two ranges of damage: insured homeowners fared very well in the mid­
dle range but those who suffered the highest amount of damage only
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Table 8.6 Recovery from Past Most Serious Disaster (funds as a percentage of
damage; averaged over all victims)

Range of Damage
Flood

$500- 2.500 ------ $2.500- 10,000 More than $10,000

Insurance Status
Before Flood Insured Uninsured Insured Uninsured Insured Uninsured

Source of Recovery Funds

Insurance 78 6 68 5
Government Loans a 35 20 27
Savings 88 91 30 43
Bank Loans 3 8 6 3

Total 169 140 124 78
SamD1e Size 22 73 27 93

Earthquake

Range of Damage $100-500 $501-2,500

Source of Recovery Funds

Insurance 0 8
Government Loans 0 13
Savings 27 29
Bank Loans 2 2

Total 29 52
Sample Size 48 32

30 14
8 42

12 30
1 5

51 91
16 57

More than $2 ,500

o
34
21
2

56
22

utilized funds to cover approximately half of their losses. The low
percentage received from insurance (30 percent) undoubtedly reflects
limits on their coverage at the time of the disaster. What is surprising is
the little use this group made of other sources of funds including
government loans.

On the average, earthquake victims do not expend sufficient funds to
fully repair their damage, whether it is high or low, as shown in the
bottom portion of Table 8.6. For those with damage under $2500, sav­
ings were the primary sources of recovery. In the highest damage cate­
gory government loans assumed primary importance, but the amount
averaged only one third of the total losses for this group. These figures
are consistent with the data in Table 8.4, showing that earthquake vic­
tims were much less prone to make repairs than those who suffered
flood losses.
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Table 8.7 Recovery from Past Most Serious Disaster (percentage of vic­
tims using various sources)

Damage

Flood

$500- 2,500 $2,500- 10,000
More

than $10,000

Insurance Status
before Flood Insured Uninsured Insured Uninsured Insured Uninsured

Source of Recovery Funds

Insurance 82 10 93 15 81 44
Government Loans 0 15 22 43 25 70
Savings 68 82 74 82 81 77
Bank Loans 5 10 7 8 6 14
Some Source 95 88 100 97 82 97
sample Size 22 73 27 93 16 fi7

Earthquake

Range of Damage $100-500 $501-2,500 More than$2,500

Source of Recovery Funds

Insurance 0 9 0
Government Loans 0 12 41
Savings 38 63 68
Bank Loans 2 3 5
Some Source 39 72 77
Sample Size 48 32 22

The picture of the recovery process would not be complete without
showing the percentage of homeowners in each damage category who
actually utilized particular sources offunds and the average percentage
of damage that these sources provided for such individuals. Table 8.7
provides this information. The proportion of uninsured homeowners
who availed themselves of government loans to repair flood damage
rose from 15 percent in the lowest damage class to 43 percent in the
middle damage range to 70 percent in the highest group. A similar
phenomenon exists for the earthquake victims: no one with less than
$500 damage utilized government loans, 12 percent of those having
between $501 and $2500 damage relied on loans, and 41 percent of the
victims suffering more than $2500 damage received disaster loans.

Table 8.8 provides a perspective on the relative importance of
particular sources for those homeowners who used them. Thus we see



198 Disaster Insurance Protection: Public Policy Lessons

Table 8.8 Recovery from Past Most Serious Disaster (funds as a percentage of
damage; averaged over victims using Source)

Range of Damage $500-2,500 $2,500- 10,000 More than$10,000

Insurance Status
Before Flood Insured Uninsured Insured Uninsured Insured Uninsured

Source of Recovery Funds

Insurance 96 61 74 30 37 31
Government Loans 0 233 90 62 34 59
Savings 128 110 40 53 15 38
':lank Loans 62 88 83 35 11 36

Total 177 160 124 80 59 93

Number with
Some Source 21 64 27 90 14 55

EARTHQUAKE

Range of Damage $ 100-500 $ 501-2,500 More than $2 ,500

Source of Recovery Funds

Insurance 185 0
Government Loans 107 83
Savings 69 47 30
Bank Loans 100 64 33

Total 74 73 73

Number with
Some Source 19 23 17

that those uninsured flood victims in the lowest damage category who
relied on federal relief took advantage of their losses to obtain loans
averaging 233 percent of their damage. These percentages decrease
somewhat for the higher damage groups, but they are still considerably
above the corresponding figures displayed in Table 8.6.

What can we conclude about the recovery process of disaster victims
on the basis of these three tables? With the appropriate cautionary note
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Table 8.9 Distribution of Expected Damage to Property from a Future
"Severe" Disaster (percentage ofrespondents)

Flood Survey Earthquake Survey
Damage Range No No
(in dollars) Experience Experience Experience Experience

No damage 24 7 8 5

o - 10,000 24 34 17 20

10,000 - 30,000 31 41 32 33

More than 30,000 21 18 43 43

that our sample in each class is relatively small, the following sugges­
tive differences can be gleaned from the data:

1. Victims with flood insurance, except those whose damage was in
the highest category, were able to cover most of their losses through
claims payments.

2. In all three damage classes a smaller percentage of insured than
uninsured homeowners availed themselves of government loans (Table
8.7). Furthermore, the percentage of damage covered by government
loans is smaller for the insured than for the uninsured groups when
averaged over all victims in each class (Table 8.6). These figures sug­
gest that flood insurance reduced the demand for federal relief, as
would be anticipated.

3. Personal savings were used by most flood and earthquake victims
(Table 8.6) but, as seen from Table 8.8, the proportion of losses covered
by such funds decreased significantly as the magnitude of the damage
increased.

4. Bank loans were used infrequently (Table 8.7), but those who
availed themselves of this form of aid borrowed an amount that was a
substantial fraction of their losses, particularly in the low damage
classes (Table 8.8).

8.3 EXPECTATIONS OF FUTURE DISASTERS

What type of damage do people expect from a future disaster and how
do they expect to marshall financial resources to recover? Homeowners
were asked to describe the effects of a future severe flood or earthquake
and to estimate the dollar cost of repairing the damage to the house and
its contents. Table 8.9 depicts the distributions of such damage on the
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basis of whether or not a homeowner had experienced a previous flood
or earthquake.

In the flood portion of the table only 7 percent of the experienced
respondents expect no damage from a future severe flood, while almost
one quarter of the inexperienced homeowners anticipate no loss from
severe flooding in their area. Almost all homeowners in the earthquake
sample anticipate some damage. The really striking aspect of the dis­
tributions, as pointed out in Chapter 5, is the generally large amounts
of damage predicted should either disaster occur. For the earthquake
hazard this result was surprising in view of the rather modest losses
that respondents had actually experienced. For example, an Orange
County homeowner who suffered "just a few cracks in the foundation
and a few broken glasses" from the San Fernando earthquake, said a
severe earthquake would

Destroy it! Completely destroy it! Everything would be gone, com­
pletely destroyed, inside and out, nothing left!

It is worth noticing that the distributions for the experienced and
inexperienced earthquake respondents are almost identical. A Daly
City homeowner with no earthquake experience said that in a severe
earthquake his house "would crumble and fall. It would be a total
loss ..."

Table 8.10 shows how insured and uninsured respondents anticipate
recovering from a future severe flood or earthquake, based on their own
dollar estimates of damage. The structure of this table resembles Table
8.6, except that a larger portfolio of possible sources offunds is now in­
cluded. The insured/uninsured groupings reflect the respondents' cur­
rent status.

The three most important sources of funds expected by uninsured
homeowners in both flood and earthquake areas are bank loans,
government loans, and personal savings in that order. Naturally
policyholders anticipate using primarily their insurance coverage to fi­
nance their recovery. In the flood areas, however, those expecting to
suffer more than $30,000 damage felt that their insurance would only
cover about half their losses, on the average, because of policy limits.
Earthquake-insured individuals expect to receive 70 to 80 percent of
their costs from a policy, irrespective of damage. Those homeowners in
the lowest damage category undoubtedly have no knowledge of the 5
percent deductible clause in their earthquake insurance policy.

For the insured groups-in both the flood and earthquake samples­
the ratio of estimated total recovery funds to expected damage is close
to 100 percent whether damage is expected to be high or low.



Behavior and Attitudes Toward Mitigation and ReliefPrograms 201

Table 8.10 Recovery from Future Serious Disaster (funds as a percentage of
damage)

Damage Range $500-10,000 FLOOD $10,000-30,000 More than $30,000

Current Insurance
Status Insured Uninsured Insured Uninsured Insured Uninsured

Sources of Recovery Funds

Flood Insurance 94 4 72 8 53 5
Sovernment Loans 4 20 10 25 10 22
Savings 7 19 7 10 9 8
Homeowner's 1ns . 4 8 7 12 10 11
Bank Loans 8 38 3 30 8 20
Other (e.g.,

friends, relatives
stocks) 2 7 2 5 4

Total Recovery Funds 120 96 101 89 92 70
Damage Esbmate

Samol e Size 207 208 328 184 196 87

EARTHQUAKE

Damage Range $500-10,000 $10,000-30,000 More than $30 ,000

Current Insurance
Status Insured Uninsured Insured Uninsured Insured Uninsured

Sources of Recovery Funds

Earthquake Ins. 74 0
Government Loans 5 20
Savings 9 28
Homeowner's Ins. 8 18
Bank Loans 6 31
Other (e.g.,

friends, relatives
stocks) 0 11

Total Recovery Funds 101 108Damage Esbmate

SamDle SlZe 45 86

79
2
6
7
3

98

119

2
23
14
10
28

2

79

127

71
6
5
8
4

94

165

1
26
9
6

27

8

77

134

Uninsured homeowners would be forced to rely primarily on outside
sources of funding. Their average estimated ratio of recovery funds to
damage is somewhat less than for the insured group, and decreases as
their estimated losses increase. Compared with past recovery
experience it appears that most homeowners are overly optimistic
about the amount of money they would utilize from all sources (except
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Table 8.11 Attitudes Toward Rebuilding on the Same Site If House
Were Destroyed (percentage ofresponses)

Flood Survey

No
Experience Experience

Earthquake Survey

No
Experience Experience

Would rebui 1d
Would not rebuild

55
45

30
70

65
35

61
39

Reasons would rebuild

Desirable area 65
No fear of recurrence 14
Financial reasons 16
Other reasons 5

Reasons would not rebuild

70
8

17
4

54
18
25

3

57
17
23
3

Fear recurrence
Other reasons

49
51

64
36

32
68

36
64

government relief) should a future disaster cause damage to their
property.

What would happen if a homeowner's house were completely
destroyed by a future flood or earthquake? Table 8.11 compares
experienced with inexperienced homeowners and summarizes their
responses to this question. In the flood survey 70 percent of those who
suffered damage in the past claimed that they would not rebuild on the
same site if their house were destroyed; 45 percent of homeowners
without previous flood experience would not rebuild. In the earth­
quake sample, on the other hand, the difference between the two
groups was slight, and most people would rebuild.

The major reason for wanting to rebuild on the same site relates to
the desirability of the area: "It's a good neighborhood-close to
everything"; "I like the climate and the people who live around here";
"I have no other place to go." The "no fear of recurrence" category is
typified by the following responses by one of the homeowners in the
survey: "Another flood wouldn't come again. They go in cycles."
Another said, "A flood won't come back in a hundred years." An earth­
quake respondent said, "Chances of another severe earthquake would
be slight." The financial reasons for rebuilding on the same site are re­
lated to the fact that the land is already owned. For example, one
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Table 8.12 Awareness of Government Disaster Loans (percentage of
respondents indicating knowledge ofSBA loans)

Experience

Flood Survey

Without With
Prompting Prompting Total

Earthquake Survey

Without With
Prompting Prompting Total

None

Some

48

61

30

23

78

84

48

52

20

16

68

68

homeowner said, "At the present time there isn't anything else we can
afford." Another said, "Land is getting too expensive to buy
elsewhere. "

A fear of recurrence is the dominant reason people would not rebuild
on the same site. This factor is particularly important for homeowners
on the floodplain who have already suffered personal losses, as typified
by the following quotes:

Psychologically and physically I don't think I could go through another
flood. I still have nightmares about the last one. It's too costly to start over
again buying furniture and repairing the house.

I have already built back after one flood, and if it happens again, I'll
move somewhere else. The mental strain is too much.

8.4 AWARENESS OF GOVERNMENT LOAN PROGRAMS

Although some respondents mentioned government loans as a possible
source of relief from damage from a severe flood or earthquake, this
does not indicate how much homeowners really know about the SBA
Disaster Loan Program. A series of questions were designed to measure
the extent of their knowledge. In analyzing the responses to these ques­
tions we have compared the "experienced" group with the
"inexperienced" one.

Initially we asked homeowners, "What help, if any, does the federal
government currently provide to homeowners who suffer losses after a
flood (earthquake)?" Those who volunteered government loans as one
source of relief are classified as responding positively "without
prompting." Individuals not mentioning loans were then prompted by
being asked directly whether the federal government provides such
relief. Table 8.12 compares the percentage of respondents who
volunteered loans with and without prompting.
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Table 8.13 Knowledge of Terms of SBA Loans (percentage of sample)

Foregiveness? Interest Rate

Don't Up to More than Don't
Experience Yes No Know 5% 5% Know

I
Flood Survey

None 28 21 51 32 15 54

Some 50 18 31 43 8 49

Earthquake Survey

None 20 29 50 36 14 45

Some 52 12 34 43 14 44

Sample Size: Respondents aware of SBA loans:

Flood survey 1,636 individuals.
Earthquake survey 684 individuals.

In the flood-prone areas most homeowners are aware of the loan
program. Those who had past damage were more likely to volunteer
this type of relief without prompting than those who did not. In the
case of earthquakes the reverse is true, although the difference between
the experienced and inexperienced groups is very small. Overall, ap­
proximately 80 percent of homeowners in flood-prone areas and two­
thirds of those in earthquake-prone regions of California know that
SBA loans exist.

Of those aware of the SBA program most had limited knowledge of
the terms of the loans, as shown by Table 8.13, which displays the
percentage of respondents who knew whether there was a forgiveness
clause, and what the current interest rate is. At the time the question­
naire was administered there were no forgiveness grants, although that
provision had been eliminated from the loan program only a little more
than a year before. Therefore it is understandable that more of the
experienced respondents believed that there is still forgiveness today.
Half of the inexperienced homeowners in flood- and earthquake-prone
areas did not know whether there was a forgiveness clause.

The interest rate at the time of the survey was 5 percent, but until
April 1973 it had been below this figure. In evaluating the question on
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Table 8.14 Attitude Toward Government Responsibility for Personal
Losses (percentage of respondents believing federal government
should pay all/most or little/none of personal losses)

Flood Survey Earthquake Survey
Sample Allor Little or Sample Allor Little or

Group Size Most None Size Most None

205

Overall 2.055 31 67 1.006 23 77

Experience 456 43 55 152 42 57

No Experience 1.599 29 70 854 19 80
------------------------------------------ ---------------------------
Insured 1.103 32 67 461 12 88

Uninsured 952 32 67 545 31 68

interest rate, we considered correct any estimate less than or equal to 5
percent. Here also there are many who cannot give an answer, but on
the whole, experienced homeowners were more accurate than in­
experienced ones in both the flood and earthquake surveys.

How do homeowners feel about government-provided relieffor long­
term recovery from disasters? Specifically, should recovery be a public
or private responsibility? We attempted to gain some insight about
homeowners views by asking the question, "Suppose a flood (earth­
quake) damaged your home. Should the government pay for all, most,
little, or none of your losses?" The responses are summarized in Table
8.14. The experienced group were generally more inclined to favor
substantial government assistance than were the inexperienced re­
spondents. In the earthquake survey, for example, 42 percent of the
experienced group felt the government should be primarily responsible
for covering losses, while only 19 percent of those who had not suf­
fered losses fell into this category. Although the insured and uninsured
homeowners in flood-prone areas have similar attitudes, the cor­
responding groups exhibit substantial differences within the earth­
quake sample. Only 12 percent of the earthquake policyholders feel
that the government should bear the brunt of the responsibility for
covering losses, compared to 31 percent of the uninsured group. A fair
number of respondents in both surveys qualified their answers by
remarking that aid should be given to members of disadvantaged
groups such as the poor and elderly.
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8.5 PERSONAL PROTECTIVE MEASURES

Though the main thrust of our research was directed at understanding
the factors that influence the insurance purchase decision, it is of
interest to examine the behavior of homeowners with respect to other
protective measures adopted in the predisaster period. To what degree
do people protect themselves? What are their motivations? What are
their reasons for not undertaking protective activities? The survey was
designed to obtain information relating to these questions, and in this
section we take a brief look at some of the results.

Measures Actually Adopted

Measures adopted by respondents are listed in Table 8.15. The most
popular steps taken by those in flood-prone areas were structural in na­
ture: building the house on a reinforced slab, putting fill in the yard
and installing a retaining wall, pumps, or drains and ditches. In earth­
quake-prone areas homeowners were primarily concerned with secur­
ing breakable objects rather than undertaking measures that would
mitigate damage to the structure.

Table 8.16 presents data on the percentage of those adopting dif­
ferent measures and the average cost of preventive measures for several
different dichotomous classifications of the respondents. Twenty­
seven percent of the flood respondents and twelve percent of the earth­
quake respondents described measures undertaken to reduce damage
in a future disaster. A respondent .was classified as an "adoptor" if he
mentioned any action, even if it was undertaken for reasons having
nothing to do with the hazard in question. Jackson (1974), in his survey
of 302 residents of earthquake areas on the West Coast of North
America, found that only five percent had taken protective measures of
the kinds we have in mind, perhaps because Jackson had a more
precise system for classifying acceptable adjustments.

We might expect the proportion of people adopting protective
measures to be higher among those who had experienced a previous
flood or earthquake than among those who had not. This is un­
doubtedly the reason homeowners residing in the high hazard zone
(Zone A) were more likely to adopt protective measures than their
counterparts in areas less subject to flooding (Zone B). Residents of
riverine communities showed a higher propensity to take protective ac­
tion than those in coastal areas.

In both the flood and earthquake surveys there were greater propor­
tions of people taking preventive actions among the insured groups
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Table 8.15 Protective Measures Adopted by Homeowners

Number
Adopting
Measure Measures

Flood Survey

99 Built house on reinforced or elevated slab.
87 Put fill in yard.
76 Installed or repaired retaining wall.
76 Installed a pump.
74 Installed or repaired drains, dug ditches.
66 Installed storm windows, shutters or doors.
43 Reinforced walls or foundation.
37 Moved contents of lower level to upper floor.
36 Waterproof basement or walls.
33 Elevated appliances, furniture or equipment.
31 Caulked or sealed around doors and windows.
30 Landscaped, planted trees or shrubbery.
12 Cleared out underbrush.
8 Plumbing improvements.

87 Other actions not classified above.
~ Total number of adoptions.

Earthquake Survey

83 Remove or secure objects that might fall, eliminate or
replace breakable items (e.g., plastic dishes).

18 Structural reinforcement to basement and foundation.
7 Secure hot water heater.
7 Eliminate plaster inside house.
7 Install shut off system for utilities.
6 Built house to be earthquake proof.
6 Install new wiring.

55 Other actions not classified above.
~ Total number of adoptions.
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than among the uninsured homeowners. There are at least two rela­
tions between insurance and other protective measures which would
affect the adoption of preventive measures. If insured individuals are
more sensitive to the dangers of the hazard, these individuals may be
more likely to protect themselves in other ways. On the other hand in­
surance may inhibit other protective activities, as indicated by the
following reaction: "I've got insurance, so why worry about it?" It is
impossible to disentangle these two conflicting incentives.

The data on adoption costs shown in Table 8.16 are an indication of
the resources that people are willing to devote to protective measures.
In the flood survey more than one quarter of the adoptors did not know
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Table 8.17 Reasons for Adopting Protective Measures by Home­
owners

Number of
Times Mentioned

Fl ood Survey

258 To prevent or reduce damage from floods.
46 To prevent hurricane damage.

316 To take care of minor flooding that occurs in heavy
rains.

36 To maintain or improve property.
54 Advice or requirement by some authorative source

(e.g., building inspector, architect, insurance
agent, flood control information provided by the
media .)

58 Other reason given.
27 No reason, don't know.

795 Total reasons.

Earthquake Survey

56 Because of previous experience with earthquakes.
47 Advice given in news media on how to lessen earth-

quake damage.
74 Protection against earthquake damage was not the

primary reason.
5 Sati sfying a 1oca1 requi rement (e.g., required by

building inspector).
3 Other reason.
4 No reason, don't know.

189 Total reasons.
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how much it cost them to undertake specific protective measures. For
the earthquake sample nearly half of the respondents were unable to
provide these figures. We believe this is because many of the actions
were undertaken, at least partly, by the homeowners themselves, and
these people frequently could not estimate the actual cost incurred. For
the subgroups in Table 8.16 those who could give figures on the
amount expended on personal protective activities, gave per capita
costs ranging from $1030 (riverine) to $2140 (earthquake uninsured).

What were the reasons for undertaking preventive measures? The
primary motivations are listed in Table 8.17. Among the adopters of
flood-mitigation measures, the first three reasons, totaling 78 percent of
the responses, show a direct concern for the hazard. The most frequent
response, "to take care of minor flooding that occurs in heavy rains,"
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Table 8.18 Reasons for Not Undertaking Protective Activities by Those
Mentioning Possible Action (percentage of reasons given for not adopt­
ing)

Flood Survey Earthquake Survey

Reason
No
Experience

Some
Experience

No
Experience

Some
Experience

Too expensive 28 53 23 40

Futility ("Really won't
help anyway.") 7 9 5 4

Procrastination ("No time."
"Never got around to it. II ) 20 13 39 24

Unnecessary. ("Don't need
to, not much likelihood of
a disaster.") 11 13 2

Other 33 23 19 29
-------------------------------------------------- --------------------
Percent of people mentioning

possible actions 15 24 18 19

relates to an existing problem, not some hypothetical future danger.
This rationale is directly related to past experience and may explain
why a larger proportion of flood area residents take action than do
earthquake-prone homeowners. In fact, many earthquake-mitigation
adopters indicated that the primary reason for adopting the action had
little to do with the hazard itself.

Measures Not Adopted

We also were curious about why people did not adopt personal protec­
tive measures. The respondents were asked what (else) they could do to
their property, house, or possessions to reduce the possibility of
damage. The interviewer then probed into why they had not chosen to
undertake such activities. The number of people mentioning possible
measures was disappointingly small. This suggests that most home­
owners in hazard-prone areas are not concerned with ways to reduce
future disaster losses.

The percentage of people responding is given at the bottom of Table
8.18. Their reasons are tabulated for both the experienced and
inexperienced groups. Among those who had suffered previous
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damage from a disaster, expense was the dominant reason for not un­
dertaking a particular protective action. A relatively small number in
this group failed to adopt measures because of the small likelihood of a
future disaster. For inexperienced homeowners expense is still im­
portant, but not nearly as much as for the experienced group. For them
procrastination (or similar reasons) and lack of necessity were men­
tioned with some frequency. The "other" category includes a variety of
reasons related to practicality which were difficult to group under
specific headings. For example, "You can't have bare walls, that isn't
practical." Or consider the earthquake area homeowner in California
who decided not to "eliminate our water bed because we like it too
much." One of the responses in the "other" category was "I just
thought of it now." This response implies that earlier discussion of the
flood or earthquake problem in the interview led some homeowners to
think about mitigating future losses for the first time.

Attitude Toward Disaster Proofing

Table 8.16 shows that homeowners who took personal protective
measures spent, on the average, $1370. In the preceding section we
noted that expense was a very important barrier to adopting mitigation
measures, particularly among experienced homeowners. While it was
not practical to attempt a detailed measurement of the inhibiting effect
of costs on actions, the respondents were asked the following question:

Suppose you were buying another house identical to your own in this
neighborhood and could spend an extra thousand dollars to make the
house flood (earthquake) resistant. Would you spend the money?

This question was followed by asking why they responded as they
did. As shown in Table 8.19, approximately three quarters of the
respondents in both surveys agreed that they would make the addi­
tional investment primarily for their security ("to feel safe"). In the
flood survey half of the inexperienced people who would not spend the
money felt that it was an unattractive investment because there was no
danger. As one person said "In this area I don't think it would be
necessary. I wouldn't buy [a house] in an area where it was necessary."
Only a very small number of experienced homeowners claimed "no
danger" as a reason for not spending the money.

Do homeowners feel that the expenses associated with measures to
reduce structural losses should be borne primarily by themselves or the
government? A question on the subject, structured in a fashion similar



Table 8.19 Willingness to Spend $1000 for a Disaster Resistant House
(percentage ofresponses)

Flood Survey Earthquake Survey

No No
Experience Experience Experience Experience

Would spend money 70 74 78 73
Would not spend money 30 26 22 27

Reasons Would

To feel safe 71 70 61 68
To protect investment 25 23 33 30
Other 4 8 6 2

Reasons Would Not

Unnecessary, no risk 50 5 16 11
Can't make a house disaster proof

(for $1,000) 24 49 50 46
Wouldn't move to another house in

this area 10 26 8 11
Other 16 20 25 32

Table 8.20 Attitudes Toward Governmental Financial Responsibility
in Making Building Improvements for Disaster Resistance (percentage
of respondents believing government should pay all/most or little/none
of cost)

Group

Flood Survey

Allor Little or
Most None

Earthquake Survey

Allor Little or
Most None

Overa 11

No experience

29

25

69

73

23

21

77

78

34 66

Uninsured

Insured

Coasta1

Riverine

212

29

29

25

38

70

69

73

61

30

13

69

86
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to the one on the government responsibility for disaster relief (see Sec­
tion 8.4), was asked of all respondents. The results summarized in
Table 8.20, are similar to those given to the question dealing with
government responsibility for bearing losses (Table 8.14). Homeowners
having some flood or earthquake experience are more likely than those
having no experience to want the government to assume most of the fi­
nancial burden associated with structural improvements. Although
there was no difference in attitudes between insured and uninsured in­
dividuals in flood-prone areas, 30 percent of uninsured homeowners
in the earthquake sample felt that the government should assume all or
most of the financial responsibility for making structures more quake
resistant, compared to onlY'13 percent of the insured group who felt
this way.

8.6 AWARENESS OF LAND-USE REGULATIONS AND
BUILDING CODES

Land-use regulations and building codes are important means for
governmental bodies to mitigate the effects of disasters. These
measures place restrictions on where and how property can be de­
veloped. How aware are homeowners of governmental disaster-mitiga­
tion measures? The following open-ended question was used in the
survey:

What has been done or is being done by the federal, state, or local
government to reduce flood (earthquake) damages to homeowners in this
area?

The answers are tabulated in Table 8.21. Since the respondents could
give as many answers as they wished, the sums sometimes exceed 100
percent. Relatively few respondents in flood-prone areas were aware of
land-use regulations and building codes, even though the survey was
carried out in communities participating in the regular part of the Na­
tional Flood Insurance Program. These localities were presumably
complying with the regulations cited in Chapter 2. It is not surprising
that the most popular response in the earthquake survey was building
codes, while in the flood survey it was engineering works (e.g., dams,
levees). Building codes are often discussed in California as a means of
mitigating earthquake damage, particularly to school buildings and
hospitals. Dams and levees are often visible to residents of flood-prone



Table 8.21 Awareness of Government Mitigation Measures
(percentage of respondents mentioning measure without prompting)

Measure Flood Survey Earthquake Survey

Building codes 12 28

Land use regulations 8 6

Engineering works 46

Better school construction 13

Warning systems

Public education 2

Research 7

Insurance programs

Non-specific response 6

Not aware of any measure 24 33

Don't know 15 25
r

Table 8.22 Attitudes Toward Land,Use Regulations and Building Codes
(percentage of respondents)

What now exist? What should exist?

Positive Don't Positive Don't
Response None Know Response None Know

Flood Survey

Land use regulations 25 33 42 56 20 34

Building codes 25 29 45 39 23 38

Earthquake Survey

Land use regulations 21 32 47 52 15 33

Buil di n9 codes 34 7 59 49 9 42

214
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Table 8.23 Suggested Land-Use Regulations

Number of
Times Mentioned

Flood Survey

Description of Measure

Limit occupancy of the flood plain 435
Specific rules controlling building construction 163
Require adequate drainage (not clear this is a land

use regulation) 147
Measures to preserve watershed, control runoff 106
Provide information to home buyers 12
Engineering works 9
Other 39
None, have adequate codes now 418
Don't know 726

Earthquake Survey

Description of Measure

Prohibit building on faUlts, hillsides, unsafe soils 383
Conduct geological surveys to determine safe area for

building 61
Special regulations for locating schools, public

buildings, atomic energy plants 31
Prohibit high rise buildings 28
Response pertains to construction and not land use 15
Other 8
None 152
Don't know 328
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areas. It is worth noting that engineering works were cited more
frequently by homeowners in riverine areas than by those in coastal
regions.

Land-use regulations and building codes were then briefly defined.
All respondents were asked whether they knew of any such measures
that had been adopted in their area. Another set of questions dealt
with what land-use regulations or building codes should exist. These
results are summarized in Table 8.22, in which the "positive response"
columns include homeowners who mentioned anything at all. In the
"What should exist" side of the table, "none" refers to the "There
should not be any more, we have enough already" type of answer.

The leftmost columns of the table support the hypothesis that people
are not aware of land-use regulations or building codes. Even with
prompting the number of positive responses is relatively low. There



216 Disaster Insurance Protection: Public Policy Lessons

Table 8.24 Suggested Building Codes

Number of
Times Mentioned

Flood Survey

Description' of Measure

Require houses to be el evated 196
Prohibit building on low lands, swamps, close to sea,

river 184
Require builders to provide adequate drainage, sewers 102
Regulate size and height of buildings, size of lots 94
Better enforcement, uniformity of codes 14
Other (e.g., no basements, sump pumps, water-

proofing) 200
None 473
Don't know 793

Earthquake Survey

Description of Measure

Requirements for construction materials 151
Require better, more solid construction 131
Limit height of buildings, stringent regulations for

multi- story buildings 58
Restrict where houses are built 43
Stricter enforcement of existing regulations 43
Reduce risk of fire through requirements on utility

connecti ons 21
Other 47
None 91
Don't know 421

were many more positive responses to the "what should exist" ques­
tions than to the "what now exist" ones. Persons responsible for formu­
lating and implementing public policy might find these proposals for
land-use regulations and building codes to be of interest. They are
tabulated in Tables 8.23 and 8.24 without editorial comment.

8.7 WARNINGS

Although the subject of disaster warning systems is not in the
mainstream of issues addressed in this project, it is of great interest to
many people concerned with natural hazards. The field survey offered
an opportunity to obtain data on the role played by warnings in flood
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Table 8.25 Reaction to Flood Warnings

Based on Respondent's Worst Experience

Number of
Respondents

217

Had an experience

Heard warnings

Believed warnings

Took some action

Realized some dollar saving

Median saving

554

141

96

105

64

$1,000

situations, and on perceptions concerning the potential savings from
an earthquake prediction.

Flood Warnings

How effective have warnings been in reducing flood damages? The
respondents in the flood survey who had suffered damage were asked a
series of questions regarding warnings in connection with their most
serious experience. The results are shown in Table 8.25, where we see
that only 141 of the 554 disaster victims had actually heard warnings.
One hundred and five of these people heeded the warnings, and sixty­
four realized dollar savings, in some cases substantial amounts. Table
8.26 summarizes the actions taken by those who heeded the warnings.

Table 8.26 Actions Taken in Response to Flood Warnings

Number of
Respondents Taking
Action

Moved furnishings to upper floors, elevated
furnishings or equipment 34

Evacuated house 41
Other protective measures such as placing

sandbags around house, boarding windows 30
Stocked supplies 3
Went to Coast Guard 3
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Table 8.27 Belief in the Ability to Accurately Predict Earth­
quakes Within the Next Five Years

Response

Definitely will

Probably will

Probably will not

Definitely will not

Percent of
Respondents

6

38

40

16

These data suggest that warnings can be an effective means of reduc­
ing property damage. For a variety of reasons many disaster victims did
not receive advance notice of floods. This is not meant to be a criticism
of our warning systems or of any of the agencies involved; we have no
information on the circumstances of the floods or on whether a warn­
ing was actually issued.

Earthquake Predictions

Homeowners in the earthquake sample were asked how likely it is that
"scientists will be able to accurately predict earthquakes in California
in the next five years." Table 8.27 gives the distribution of responses to
this question, from which we would conclude that confidence is not
particularly high. The respondents were then asked to rank in im­
portance the three components of prediction: location, severity, and
likelihood. As Table 8.28 shows, the overall rankings appear in that
order. These results might be rationalized in the following way. A

Table 8.28 Attitudes Toward Aspects ofEarthquake Prediction

Percent of Respondents

Characteristic Most Important Least Important

Location 48 15

Severity 26 37

Like1 ihood 25 48
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Action

Evacuate

Secure breakables and objects that might fall

Turn off utilities

Stock up with emergency supplies

Buy earthquake insurance

Temporarily brace house

Other

Take no action

Don't know

219

Number of
Mentions

402

378

182

53

19

4

11

197

84

Table 8.29 Actions Based on an Earthquake Prediction

person first wants to know whether he will be affected by an earth­
quake. Then he wants to know whether it will be serious enough for
him to be concerned about its consequences. The likelihood of the
earthquake comes last because uncertainty is the most difficult of the
three concepts for a person to deal with.

What action would homeowners take with respect to their house and
property if a severe earthquake were predicted to occur in the next
week? Table 8.29 shows how respondents answered this question. The
most frequently mentioned actions were evacuation and the securing of
breakables. Evacuation responses were on the order of, "I'd go far away
from here," and "I'd lock up the house and leave." A Long Beach
resident said, "I'd put away everything that might get broken-pic­
tures, lamps, dishes. Also, I'd pray a lot." One fifth of the respondents
said that they would do nothing because, "There is no action I could
take." Whether they would feel this way if an earthquake prediction
were actually announced for their community is another question.

8.8 SUMMARY

This chapter examines homeowners' past experiences with floods and
earthquakes, as well as their knowledge and attitudes toward hazard­
mitigation measures. A large number of tables have illustrated the field
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survey findings. In particular, we have looked at homeowners' past
damage, their recovery from past disasters, their expected recovery
from a future disaster, and their awareness and attitudes toward
government relief programs. We also focus on the personal protective
measures that homeowners have (or could have) adopted, their
knowledge and attitudes toward land-use regulations and building
codes, and their behavior with respect to flood warnings and earth­
quake predictions.

The emphasis is on past experience because such knowledge
increases awareness of the hazard and points out the need for insurance
protection or other mitigation measures. Hence it plays a key role in the
decision to protect oneself against low probability, high loss events.
The findings suggest that further research could be undertaken with
these data using the sophisticated statistical tools described in Chapter
6. Such analyses are only marginally related to the objectives of this
particular study and therefore were not undertaken.



9
Characteristics of Hazard-Prone

Regions

Communities and hazard-prone areas vary in ways that should be
considered in formulating policies dealing with natural hazards. In this
chapter we touch on some of these differences by using data from the
field survey and a sample of loan recipients from SBA disaster loan
files.

All figures describing the characteristics of communities were
developed through the use of weighting factors corresponding to the
objective probability of selection from the sample universe.! Hence the
data presented in the chapter represent population characteristics
rather than simple averages of the field survey responses. The high cost
of determining confidence intervals for these data did not appear to us
to justify undertaking these computations.

9.1 AVERAGE CHARACTERISTICS OF
HAZARD-PRONE AREAS

Differences in House Construction

According to the Federal Insurance Administration depth-damage
curves, differences in house construction affect the structure's

221
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Table 9.1 Physical Characteristics of Houses by Area

Coastal Coastal Riverine Riverine
Zone A Zone B Zone A Zone B Earthquake

Average number of
stories 1.42 1.67 2.19 3.14 1.40

Average number of
6.40rooms 6.47 6.17 6.92 7.91

Percent with basement 16 26 54 92 18

Percent split level 9 15 9 17 10

potential for flood damage. These curves, developed from a large body
of experience, specify the average percentage of value destroyed as a
function of water height, type of house, and location of contents (which
can be inferred from the type of house). Examination of these curves
leads to the following two generalizations, which are true for both
structural and contents damage:

1. Houses with basements are more susceptible to damage than
houses without basements if they are similarly situated on the flood­
plain.

2. Damage potential for homes in similar hazard-prone areas
decreases as the number of stories .increases: single story houses are
worse than split level houses, which are worse than two story houses.

These results make intuitive sense: the greater the proportion of a
house that is located above flood level, the less vulnerable the entire
structure is to severe flood damage.

Table 9.1 provides aggregate statistics on the size and configuration
of houses in the four areas under consideration. Many coastal houses
have only one floor, hence are susceptible to considerable damage dur­
ing a severe flood. On the other hand few have basements, which
means they are subject to little damage from minor flooding. Riverine
houses tend to be larger than coastal structures and a large proportion
have basements. On balance, we cannot say which hazardous areas
have the more susceptible houses, but there are differences that have an
effect on the type and amount of damage.

Homes in earthquake-prone communities in California tend to re­
semble property located in coa,stal Zone A regions. Many earthquake
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Table 9.2 Factors Relating to Development of Areas

Coastal Coastal Riverine Riverine Earth-
Zone A Zone B Zone A Zone B quake

Average year of
construction 1954 1952 1954 1937 1949

Average year of purchase 1962 1963 1965 1962 1962

Average purchase price
25.9 27.9($1,000) 23.2 18.7 25.3

Average value of land
14.4($1,000) 14.1 9.9 10.5 11.3

Average current market
value of house ($1,000) 39.7 33.1 40.7 44.6 44.2

AVerage yearly appreci-
4.63 2.65 7.58 3.42 3.60ation rate ($1000/year)

communities are located in warm climates, where styles tend to be
similar to those found in the areas in our survey directly on the shore.
Susceptibility to earthquake damage is a function of the type of
construction of the house, not its size. Wood-frame houses, which com­
prise nearly all those in our earthquake sample, are least likely to sus­
tain damage. Contents damage from quakes is also likely to be minor as
long as the house does not totally collapse.

Development of Hazard-Prone Areas

Data from the field survey, presented in Table 9.2, support the
hypothesis that development in flood-hazard areas does not reflect
great concern for the hazard. Thus we see that the Zone A houses in
riverine areas are much newer than those in Zone B, indicating that
recent developments have been in those areas that are likely to flood.
Current market values of property, however, are higher in Zone B than
Zone A of the riverine communities.

In the coastal regions there are similarities between the two hazard
zones with respect to size and age of the houses, but property values to­
day are significantly higher in Zone A than in Zone B. In addition, the
average appreciation rate (which was computed for each structure by
dividing the difference between current market value and purchase
price by the number of years since purchase) is higher in Zone A than
in Zone B.2 The original purchase price in coastal Zone A was higher
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than in coastal Zone B, and the ratio of yearly appreciation rate to
purchase price in coastal Zone A has been 0.20 versus only 0.14 in
coastal Zone B. These differences suggest that in coastal areas,
properties in the highest hazard zones are most desirable. Burton and
Kates (1964) suggest an explanation for this phenomenon:

Undoubtedly the main attraction of coastal areas today lies in their op­
portunities for recreational use. This is a relatively minor factor in riverine
situations, but on the coast it is the dominant reason for the rapid expan­
sion of settlement in the past decade. An important aspect in the recrea­
tional amenity is proximity to the sea. The most favored sites overlook a
fine sandy beach, with easy access to warm, calm water (p. 384).

The figures from the field survey are reflected in national trends. For
example, White and Haas (1975), in comparing the percentage change
in population between 1960 and 1970 for different regions of the
country, report that "along the South Atlantic coast the growth rate in
counties with shorelines subject to hurricane storm surge is on the
average three times as high as in adjoining inland counties (p. 106)." A
recent article by Funk (1977) in the New York Times Magazine
provides insight into the decision processes of residents who choose to
move to coastal areas:

A key element of the problem is the massive population shift that has been
taking place in this country in recent years. Americans are moving to the
shore. From their new condominiums apartment houses, homes and villas,
they appear to be looking for satisfactions of the soul in the seascapes be­
yond their picture windows. But they are also gazing, in many cases, into
the face of potential death. . . . many of them do not really understand
this because they have never known a major hurricane. From Brownsville,
Tex., to Eastport, Me., along coasts where all tropical storms reach their
eventual landfalls in the United States, 78 percent of the 37 million
residents have never seen a big hurricane, or even had a brush with the
core of a minor one, according to one recent survey (p. 40).

Table 9.2 also shows that land values and property values are higher
in earthquake-prone areas than in the flood-prone communities. This
probably reflects both the desirability of residing in California and the
overall high cost of living there.

Mobility ofHomeowners

Table 9.3 presents three factors relating to the mobility of the
respondents: average length of time in the neighborhood, the likeli-
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Table 9.3 Factors Relating to Mobility of Area Residents

Coasta1 Coastal Riverine Riverine Earth-
Zone A Zone B Zone A Zone B quake

Average years in
neighborhood 13.2 13.6 10.1 13.1 13.3

Liklihood of moving in
5 years* 3.3 3.1 2.8 2.7 2.9

Percent who would rebuild
if house were destroyed 60 55 39 32 60

*Average of responses: 1 = definitely, 2 = probably, 3 = probably not,
4 = definitely not.

hood of moving in the next five years, and the likelihood of rebuilding
on the same site if the respondent's house were destroyed in a disaster.
The table indicates that, on the average, coastal residents have been in
their neighborhood longer than riverine residents, and are not likely to
move in the next five years, particularly those living in Zone A. Should
a disaster destroy their homes, residents in coastal communities are
more likely to rebuild on the same site than are riverine dwellers. In
their report on the occupance of the flood plain and seashore, Burton
and Kates (1964) note that

Our impression, after interviews with a number of managers of coastal
property, is that they. . . have a greater awareness of the hazards of storms
than is common among city dwellers on river flood plains. . . . The city
floodplain dweller with no knowledge of flood hazards is common. The
coast dweller without a little knowledge of storm potential has not been
found. (p. 384)

Magnitude of Damage

Table 9.4 compares structural and contents damage figures for the dif­
ferent hazard-prone areas. The variable "per capita structural damage
given damage" refers to average damage in thousands of dollars for
those actually suffering losses. A similar interpretation holds for con­
tents damage. Thus in flood-prone areas, average property damage
was $5900, based on the 12 percent who experienced losses, while
average contents damage was $5200 for the 14.1 percent who
experienced such losses. The "per capita total damage given damage"
row of the table shows that coastal high and low hazard areas incur
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Table 9.4 Magnitude ofDamage by Area

Coasta1 Coastal Riverine Riverine, Earth-
Flood Zone A Zone B Zone A Zone B quake

Percent with
structural damage 12.0 20.4 4.2 16.3 3.6 15'.0

Per capita structural
damage; given damage

4.1 1.2 1.2($1.000) 5.9 7.1 3.1

Percent with contents
damage 14.1 20.4 5.1 20.5 10.0 13.0

Per capita contents
damage; given damage
($1.000) 5.2 7.3 2.9 2.3 0.8 0.5

Per capita total damage;
1.4given damage ($1,000) 9.1 12.3 4.5 5.4 1.2

considerably higher average losses than their counterparts in riverine
communities or in California earthquake-prone areas. Burton, Kates,
and Snead (1969) offer an explanation for this difference:

Associated with recreational development that places a high premium on
adjacency to (the ocean) are two land-using practices that exacerbate
natural hazards: inadequate filling of tidal marshes and the leveling of
sand dunes. Thus, unchecked, the rate of growth of recreational activity
and the land-use practices encouraged in private recreational development
sets in motion a process leading to growth in damage potential
considerably higher than the general growth of the nation and its economy
(p.180).

In coastal communities the average amount of damage to contents is
roughly equal in magnitude to the damage to the house. In riverine
areas, because of a prevalence of multistory houses, the average amount
of damage to contents is considerably less than the damage to the struc­
ture. For example, a Minot, North Dakota, resident owning a two story
house with a basement incurred $4000 worth of structural damage, but
only $2000 worth of contents damage in the April 1969 flood.

Earthquake damage was generally minor for homeowners in our
survey. About 15 percent suffered some structural losses; however, the
average was only $1200. Average contents damage was approximately
$500 for the 13 percent in this category. These low figures are largely a
result of the ability of wood-frame structures to absorb earth tremors.
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Table 9.5 Damage by Age Group and Hazard Area
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Coastal Coastal Riverine Riverine
p,ge Zone A Zone B Zone A Zone B Earthquake

Percent With Damage

Up to 45 11 4 14 4 14

46 to 64 29 10 32 12 24

Over 64 26 3 20 8 12

Per Capita Total Damage for Homeowners Having
Suffered Damage (in $1.000)

Up to 45 22.9 5.2 5.9 2.2 1.1

46 to 64 5.2 3.5 3.2 .6 1.6

Over 64 2.6 5.6 3.5 1.2 .7

9.2 DIFFERENCES IN DAMAGE BY
SOCIOECONOMIC GROUPS

From a social welfare viewpoint it is important to examine the
socioeconomic characteristics of families who have incurred losses
from natural hazards. In this section we provide summary statistics on
the age, income, and house value distributions of the victims of floods
and earthquakes. The figures must be interpreted with caution due to
the relatively small samples in some of the groups. A few large losses
can substantially affect the averages. For this reason we indicate both
the percentage in each group who have suffered damage and the per
capita losses for the disaster victims.

Damage by Age Groupings

In Table 9.5 we investigate the differences in damage by age groups for
the five hazard-prone areas comprising our sample universe. A rela­
tively small proportion of homeowners 45 years old and under have
suffered damage from floods or earthquakes compared to the two older
groups. This difference is particularly striking in Zone A for both
coastal and riverine areas, where a surprisingly large proportion of
elderly people have suffered flood damage. For example, more than 25
percent of the homeowners over age 65 residing in coastal Zone A in­
curred losses.
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Table 9.6 Damage by Income Group and Hazard Area

Coasta1 Coastal Riverine Riverine
Income Zone A Zone B Zone A Zone B Earthquake

Percent With Damage

Up to $10,000 33 4 19 13 23

$10,000 to
$25,000 16 7 20 6 16

Over $25,000 11 5 25 7 18

Per Capita Total Damage for Homeowners Having
Suffered Damage (in $1,0001

Up to $10,000 5.8 4.9 1.7 .3 .7

$10,000 to
$25,000 12.7 3.2 2.4 1.0 1.4

Over $25,000 5.3 8.9 8.1 1.9 1.8

The picture is considerably different if one compares the per capita
damage incurred by each of the different age groups. In all the flood­
prone areas the youngest homeowners have the highest average
damage compared with the other two age groups. The most noticeable
single statistic is the per capita figure of $22,900 for the 45 and under
population residing in Zone A of the coastal regions. This unusually
high loss is caused by the small number of people in the sample who
suffered very severe damage from hurricanes. The average damage
from earthquakes is relatively small for all age groups.

Damage by Income Groupings

The damage pattern with respect to income, displayed in Table 9.6, is
not as clear-cut as that for age. In general, one can say that a substantial
proportion of low income residents suffer damage in Zone A as well as
in earthquake-prone areas of California. On the other hand, the per
capita damage figures indicate that the losses to low income homes are
not likely to be as large as for the other two income groups. For
example, in riverine Zone A areas, the average low income homeowner
suffered $1700 in losses compared to an $8100 average for high income
victims. The actual losses experienced by the low income group,
however, are likely to be high in relation to their earnings.
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Table 9.7 Damage by House Value and Hazard Area
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House Value Coastal Coastal Riverine Riverine Earthquake
Zone A Zone B Zone A Zone B

Percent With Damage

up to $30,000 35 4 17 6 24

$30,000 to $50,000 17 7 15 11 15

over $50,000 11 15 41 3 16

Per Capita Total Dama{e for Homeowners Having
Suffered Damage in $1,000)

up to $30,000 6.0 4.6 2.8 1.2 .9

$30,000 to $50,000 4.8 5.0 2.1 .4 1.7

over $50,000 13.5 1.5 6.7 4.7 1.4

Damage by House Value Groupings

Table 9.7 displays damage by house values and hazard areas. The most
interesting comparison with respect to the proportion of home suffer­
ing damage is between coastal and riverine Zone A areas. In the coastal
group over one third of the houses with values under $30,000 suffered
damage and approximately 11 percent of the highest valued residences
(over $50,000) incurred losses. The reverse is true for the riverine Zone
A areas: only 17 percent of the lower valued houses had losses and over
40 percent of the high valued homes were damaged by floods. Rela­
tively few homes suffered damage in the less hazardous parts of coastal
and riverine areas (Zone B). In earthquake-prone regions a larger pro­
portion of lower valued homes had damage than did those in the other
two groups.

With the exception of coastal Zone B the largest per capita damage
for homes occurred in the highest value category. Thus in coastal Zone
A the per capita damage for homes over $50,000 was $13,500, com­
pared to $6000 for the lowest valued homes. In coastal Zone B the
highest valued homes had only $1500 per capita damage, compared to
between $4600 and $5000 for the lower valued groups. Earthquake
damage was relatively low for all house value groupings.
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Table 9.8 Disaster and Sample Size for Loan Data

Total Number
Date Disaster Sample Size of Loans

3/64 Alaska Earthquake 104 864

1/69 California Floods 200 133

8/69 Hurricane Camille 209 14.260

SOURCE: SBA loan files.

9.3 SMALL BUSINESS ADMINISTRATION
DISASTER HOME LOAN DATA

Since 1953, victims of disasters have had the option of utilizing low
interest disaster loans from the Small Business Administration (SBA)
to restore their homes and businesses to predisaster condition.
Practically anyone suffering uninsured damage in a disaster area

• qualifies for a loan if there is reasonable indication that he will be able
to repay it.

To supplement the field survey we collected detailed data on disaster
victims who obtained aid from the SBA. Although extensive analyses
of SBA home loan files have been completed,3 here we focus on one
example from each of the three types of disasters relevant to our field
survey: riverine flooding, hurricane flooding, and earthquakes, and on
only two of the loan recipients socioeconomic variables: age and an­
nual income. The three disasters are the Alaska earthquake of 1964, the
California floods of 1969, and Hurricane Camille of 1969. Table 9.8
contrasts the size of our sample with the total number of SBA loans
given in each of these disasters.

Table 9.9 groups the data according to income level, Table 9.10 by
age. The tables show per capita verified loss, distribution of the sample,
and the comparable distribution using Census data for the states in
which the disasters took place.

Table 9.9 shows that losses for which loans were given generally
increased with income. This finding is consistent with the analysis of
field survey data on income and damage discussed in the preceding
section. Table 9.9 also indicates that for the Alaska earthquake and the
California floods relatively few low income people received loans com­
pared to the percentage in these categories based on Census figures.
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Looking at Table 9.10 we see that in all three disasters relatively few
older people received loans. In Alaska there were no loan recipients
over the age of 64 in the sample, and in the California flood fewer than
4 percent of the sample fell in this category even though the Census
figures reveal that 11.6 percent of the population in the state was over
65. Data from Hurricane Camille show a similar pattern. The data do
not reveal whether elderly requested aid and were denied it because of
low income or whether they preferred not to incur more debt at their
age.

We do not know why the younger and higher income groups
dominated the loan sample. They may have been more likely to suffer
damage or more willing to apply for loans than the older and lower in­
come people. The field survey, which was carried out over a much
broader geographic area and which included victims from many
disasters, suggests that the latter factor is more important because a
large proportion of lower income and elderly people have suffered
flood and earthquake damage.

Evidence from other studies lends support to the hypothesis that low
income individuals and elderly people are unlikely to obtain disaster
relief from government sources. An American Friends Service Commit­
tee study on the distribution of aid to disaster victims cited in Cochrane
(1975) reports:

During our interviews we became concerned over the loan policy for the
elderly. . . we felt that while older people were not actually being denied
loans, some were being given terms they could not afford. (p. 81-2)

Cochrane also cites a study of Mileti (1975) in which Rapid City
disaster victims were questioned about their recovery process:

Of the 187 individual households interviewed, the lower income groups
were more reluctant to seek aid (or were prevented from seeking aid) from
a Federal source, the SBA in particular, than the upper income groups.
(p.82-3)

Furthermore, Kunreuther (1973) reported:

Data from the San Fernando earthquake show that the SBA disaster loan
policy currently looks at the income of individuals suffering damage only
insofar as it affects their ability to repay the loan. In fact, if anything, the
policy discriminates against the low income family that may not be able to
afford a large loan. (p. 32).



234 Disaster Insurance Protection: Public Policy Lessons

9.4 SUMMARY

This chapter uses field survey data to draw contrasts among the five
types of hazard areas surveyed with respect to physical aspects of
property, development of hazard prone areas, and mobility of
homeowners. An analysis of damage by age, income, and house value
is also undertaken for the specific hazard-prone areas comprising the
field survey. A sample from the SBA loan files, for three different
disasters, is examined to provide insight into the age and income
characteristics of recipients. Taken together these findings provide a
profile of the socioeconomic and physical characteristics of flood­
prone communities in the regular portion of the National Flood In­
surance Program and earthquake-prone areas in California.

NOTES

1. Appendix A.1 contains a discussion of the weighting procedure and the use of such
data in making references about the entire homeowner population in the flood and
earthquake communities.

2. The same is true for the two hazard zones in the riverine communities. but the large
difference in average year of purchase makes such a comparison meaningless be­
cause of inflation.

3. A more detailed discussion of the data collection methods and the specific informa­
tion tabulated appears in Faier (1975).



10
Significant Findings and

Implications for Public
Policy

The field survey and laboratory experiments provide considerable
insight into the decision processes utilized by homeowners in coping
with hazards that have a relatively low probability of occurrence but
which may cause severe losses to their property. This chapter sum­
marizes the principal findings ofthe study, indicates their implications
for public policy and suggests ways of overcoming the problem
associated with the failure of individuals to protect themselves against
flood and earthquake damage. The concluding section proposes direc­
tions for future research.

10.1 SIGNIFICANT FINDINGS

The analysis of field survey data has revealed the limited knowledge
possessed by most homeowners residing in hazard-prone areas regard­
ing alternative mitigation measures and relief programs. Furthermore
the data demonstrate that a relatively small portion of the homeowners
have personally protected themselves against potential damage from

235
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floods and earthquakes. The laboratory experiments on insurance
provide a better understanding of why individuals know and do so lit­
tle about these hazards. The results suggest that people refuse to attend
to or worry about events whose probability is below some threshold,
the level of which may vary from individual to individual and from
situation to situation. These general conclusions can be illustrated with
a number of specific results.

Knowledge of Insurance

Most respondents in the field survey were aware that flood and earth­
quake insurance existed, but over 60 percent of the uninsured home­
owners residing in hazard-prone areas said they were unaware that
they were eligible to purchase coverage.

Of those individuals who were aware that they were eligible to buy
this insurance, many had limited information on the terms of a policy.
For example, the flood insurance premium on existing homes is sub­
sidized by the federal government, yet one quarter of the insured and
half of the uninsured respondents were unaware of this fact. Approxi­
mately 25 percent of the uninsured in both the flood and earthquake
surveys were unable to estimate the premium, even when prodded
by the interviewer to offer their best guess. While most policy­
holders could provide some estimate of their own premium, almost
half of those in flood-prone areas and more than one third of those in
the earthquake sample substantially misestimated the amount they
pay.

A similar finding holds for people's knowledge of the deductible. As
we might expect, most uninsured individuals did not know whether
there is a deductible on a flood or earthquake insurance policy. A
substantial number of insured homeowners were also unable to esti­
mate this amount, or assumed that they were covered against total
damage. These earthquake policyholders in particular will be disap­
pointed to find that there is a 5 percent deductible on the actual cash
value of their policies; they will collect nothing if their losses are rela­
tively small.

Knowledge of the Hazard

Turning now to the hazards themselves, the field survey reveals that
over 90 percent of the homeowners are able to provide estimates of the
anticipated losses from a future severe flood or earthquake. Insured
homeowners expect more damage from these disasters than do the



Significant Findings and Implications for Public Policy 237

uninsured group. However, over 35 percent of the nonpolicyholders in
the flood sample and over 60 percent of the uninsured in the earth­
quake group estimate more than $10,000 damage to their property
should a severe disaster occur. In the case of the earthquake sample
such estimates are likely to be on the high side, since practically all the
homes in California are wood-frame structures which normally with­
stand severe shaking without much damage.

Homeowners were also asked to estimate the chances of a severe
flood or earthquake causing damage to their property during the next
year. This probability was based on the respondents' earlier estimates
of damage. Approximately 15 percent of the flood respondents and 8
percent of the earthquake group were unable to provide such a figure.
The insured homeowners generally have higher estimates of the
chances of a severe flood or earthquake than do the nonpolicyholders.
Still there are some insured individuals who feel that a severe flood
causing damage to their property is almost impossible (lout of
100,000, or less), while there are some uninsured homeowners who
estimate the probability to be quite high (lout of 10, or more). It is not
clear from the field survey data how well people understand the con­
cept of probability and whether they have thought about the chances
of occurrence of relatively low probability events.

Expectation of Federal Aid

One possible way to explain the lack of thought given to either the
hazard or the insurance option is an expectation by homeowners that
the federal government will provide them with liberal disaster relief
should they suffer losses. The data from the field survey do not support
this hypothesis. Although most homeowners are aware that the SBA
provides aid to victims, the respondents generally have little
knowledge of the loan terms or whether they can receive forgiveness
grants from the SBA.

Even more important, most homeowners said they do not anticipate
turning to the federal government for aid should they suffer losses from
a severe earthquake or flood. Insured individuals may have little need
for such relief, but uninsured victims are forced to rely on their own
resources or those of others for recovery. Yet approximately three
quarters of the flood and earthquake nonpolicyholders who estimate
their losses to be $10,000 or less anticipate no aid from the federal
government. Even for uninsured homeowners who expect losses in
excess of $10,000, the majority do not anticipate turning to the federal
government for any relief.
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Based on these results, we hypothesize that most homeowners in
hazard-prone areas have not even considered how they would recover
should they suffer flood or earthquake damage. Rather, they treat such
events as having a probability of occurrence sufficiently low to permit
them to ignore the consequences.

Even after a disaster many victims do not utilize the federal loan
program to the extent possible. To illustrate, consider those victims
who had flood insurance at the time they suffered a disaster. The group
having losses over $10,000 collected insurance claims totaling only 30
percent of their damage. Only one quarter of these individuals obtained
an SBA loan. Funds from this source averaged less than 10 percent of
total damage. As a result these homeowners only recovered, on the
average, approximately half their losses. Similar behavior was ob­
served for the uninsured victims of floods and earthquakes.

We are unable to determine why homeowners did not rely more on
the federal government for relief. Some families may have had negative
feelings toward incurring large debts, while others may have had their
loan size limited by the SBA because the agency felt they could not af­
ford to repay the loan. Whatever the reason this self-reliance has
resulted in many victims not recovering completely from the disaster.
The field survey data revealed that 15 percent of those who suffered
flood damage and 40 percent of those with earthquake damage did not
make any repairs at all to their house. Over one third of the flood vic­
tims felt their house was in worse condition after repairs had been
made than it had been before the disaster. The majority of the earth­
quake victims did not consider. their house to be restored to its
predisaster condition.

Homeowners' attitudes toward government responsibility for per­
sonallosses are consistent with this lack of interest in relief. Almost 70
percent of both insured and uninsured homeowners in the flood
sample felt that the government should pay for little or none of the
losses suffered from a future disaster. In the earthquake sample seven
out of eight insured homeowners felt the government should pay for
little or none of the losses, while approximately two out of three
uninsured respondents exhibited this attitude.

Knowledge of Mitigation Measures

The field survey data also reveals a lack of awareness by respondents
about measures that could mitigate losses from future disasters. Rela­
tively few homeowners have adopted protective activities to reduce
physical damage from a flood or earthquake. Insured homeowners were
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more likely to have taken such steps than their uninsured counterparts,
but even this group has not shown much interest.

In flood-prone areas, for example, slightly more than 30 percent of
the policyholders and 20 percent of the nonpolicyholders had taken
such action. In the earthquake sample less than 20 percent of the
insured and 7 percent of the uninsured homeowners adopted protec­
tive actions, often for reasons having little to do with the hazard itself.
A relatively small proportion of the respondents had even thought
about other protective measures that they could adopt in the future.

There was also a general lack of knowledge of governmental regula­
tions currently in force to reduce losses from future disasters. For
example, only one quarter of the homeowners in the flood survey
responded positively when asked if their community had adopted any
land-use regulations for reducing flood losses, even though all commu­
nities in the sample had been required to enact such measures as a con­
dition for participating in the regular National Flood Insurance
Program. A similar number of respondents were aware of codes regu­
lating the construction of homes. In earthquake-prone areas there was
also a limited knowledge of such measures: only one out of five knew
of any land-use regulations, and one out of three were aware of build­
ing codes in their area.

Flood-warning systems were found to have some value in preventing
losses. Of the 141 respondents who had suffered damage and heard
warnings, 105 took some protective action, with 64 realizing some
dollar savings. However, it must be noted that the 141 victims
represent less than a third of the homeowners with flood experience.

Development of Hazard-Prone Areas

The picture emerging from the analysis of the field survey data is one of
benign neglect. Individuals are reluctant to collect information on the
possible adjustments related to natural hazards because they have more
pressing things on their mind. The many decisions that have to be
made during their daily routine tend to push these low probability
events near the bottom of a long list where they are not likely to receive
any attention.

This lack of concern with the consequences of the hazard may
explain the recent growth of coastal and riverine areas as well as earth­
quake-prone regions. Homeowners who have chosen to locate in these
regions may have done so primarily for reasons such as recreation and
scenic beauty, without attending to the potential consequences of a fu­
ture disaster.
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The field survey data reveal that housing values appreciated faster in
the high hazard coastal and riverine areas (Zone A) than in the less
hazardous regions (Zone B). Riverine communities tend to have the
lower valued houses close to the water, presumably because their
market price reflects the higher flood risk. However, the reverse is true
in the coastal areas: the most expensive homes are in the highest hazard
zone.

The data also reveal that residents in earthquake-prone and coastal
communities have resided in their neighborhood lo~ger than those in
riverine areas and are less likely to move in the next five years. When
asked what they would do if a disaster should destroy their homes, the
riverine dwellers were the ones least likely to rebuild on the same site.
For the other two groups, the desire to remain in the area has led them
either to accept the risk associated with the hazard or to assume that
they would not suffer another severe disaster in their lifetime.

Accuracy ofExpected Utility Model

Taken together these findings suggest that most individuals do not
collect enough data to evaluate the costs and benefits of alternative
courses of action regarding protection and recovery against low
probability events.

In particular, analysis of the field survey data reveals that the ex­
pected utility model is an inadequate description of the choice process
regarding insurance purchases. Many individuals have insufficient
knowledge of the availability or terms of insurance and/or the conse­
quences of the hazard for this approach to be applicable to them.
Furthermore, a substantial number of those who have sufficient in­
formation for making decisions on the basis of the expected utility
model frequently behave in a manner inconsistent with what would be
predicted by the theory.

The laboratory experiments provide further evidence of the inade­
quacy of utility theory in explaining behavior. In a series of studies in
the form of. urn experiments and a farm simulation, subjects were
exposed to a variety of hazards that had different losses and
probabilities associated with them. By keeping the premium constant
for all hazards and varying the losses and probabilities in such a way
that the expected loss (loss multiplied by probability) was the same, it
was possible to test the adequacy of utility theory in explaining in­
surance behavior.

According to this theory individuals should prefer to insure
themselves against events having a low probability of occurrence but a
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high loss rather than against those having a high probability and low
loss. The reverse was found to be true for a variety of experimental for­
mats. These results suggest that if the chances of an event are suffi­
ciently low, people do not even reflect on its consequences. In this case
they feel no need to consider protective mechanisms such as insurance.

Accuracy of Sequential Model of Choice

These human limitations in collecting information and making com­
putations are consistent with the concepts of bounded rationality.
Specifically, the time and effort required to gather and process data
force individuals to construct a simplified model of the world. Using
these ideas, we hypothesized that the decision process regarding the
adoption of protective activities is a sequential one: if the individual
perceives the hazard to be a problem (Stage 1), then he is likely to
search for ways to mitigate future losses, including the purchase of in­
surance (Stage 2). His final decision on whether to buy coverage (Stage
3) will be based on simpler criteria than those implied by the expected
utility model.

Statistical analysis of the field survey data reveals that the variables
that are most important in differentiating insured from uninsured
homeowners are consistent with such a sequential model of choice.
By constructing multidimensional contingency tables, we found that
the two most important factors in predicting the insurance purchase
decision are whether the hazard is considered to be a serious problem,
and whether one knows someone who has purchased coverage. Fur­
thermore, these two variables strongly interact.

This finding implies that if someone thinks the hazard is a serious
problem and also knows someone else with insurance coverage, he is
more likely to purchase insurance than these variables taken separately
would imply. In quantitative terms, logit regression results indicate a
55 percent difference in the probability of having insurance between
those who know someone and think the flood or earthquake hazard is a
serious problem and individuals who do not know someone and feel
the problem is unimportant.

The statistical analysis of the field survey data also indicates that
past experience was the most important factor in alerting homeowners
to the seriousness of the hazard. This variable was particularly im­
portant in those areas where damage from flooding could be severe.
Those aware of the potential for floods or earthquakes in their neigh-
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borhood before moving there were also more likely to treat the hazard
as a serious problem than individuals who were unaware of these risks
at the time they bought their homes.

Role of Socioeconomic Variables

Socioeconomic variables played a relatively unimportant role in the
decision to purchase insurance or in how people viewed the serious­
ness of the hazard. Income and education both were statistically sig­
nificant in discriminating policyholders and nonpolicyholders, but
neither variable had a large effect on the probability that a person
would have coverage. We found that as income increased the chances
of having an insurance policy also increased, but only by a small dif­
ference between the lowest class (under $10,000) and the highest class
(over $25,000). Those with at least a high school education had a
higher probability of buying insurance than those who had not com­
pleted high school. Neither income nor education levels had any
explanatory power in determining homeowners' perception of the
seriousness of the hazard problem.

Older people were more likely to buy insurance than their younger
counterparts, but the longer a person lived in the neighborhood, the
smaller the chance that he actually would have coverage. There was
also a significant interaction effect between the length of time lived
in different hazard-prone areas and perception of the problem. Thus
homeowners in the most hazardous parts of the coastal areas or in
earthquake-prone regions were more likely to view the hazard as a
serious problem if they had just 'moved there than if they had lived in
the community for some time. Those residing in areas most susceptible
to riverine flooding followed the reverse pattern: the longer the person
resided in the area, the greater the likelihood that he would view the
flood hazard as a serious problem. The field survey data do not enable
us to determine why these regional differences exist.

Relationship to Other Studies

In summary, the data from the field survey are consistent with empir­
ical evidence from other studies on decision making under uncer­
tainty. They also stress the importance of past experience as a stim­
ulus for taking action. The process of searching for information on
insurance is likely to be similar to the one followed by individuals who
are considering the adoption of a new innovation. Information is a
scarce commodity and its diffusion takes time. Friends and neighbors
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are thus likely to play an important role in influencing the decision
process. They are viewed as accessible and reliable sources of informa­
tion on the availability of insurance and terms of a policy.

Synthesis of Lab Experiments with Field Survey

The results of the laboratory experiments further increase our under­
standing of the field survey analyses. The idea of a probability
threshold protecting a reservoir of concern helps explain why many
survey respondents showed little concern for floods or earthquakes and
had little information about these hazards or about protective measures
such as insurance.

This concept is compatible with the survey finding that insured
persons had greater perceived probabilities of loss than uninsured
persons. The laboratory experiments suggest that a high probability of
loss actually influences the decision to purchase insurance rather than
being a rationalization after the fact (e.g., "I have insurance, therefore I
must believe the hazard is likely"). These experiments also imply that
the strong effect of previous hazard experience on insurance purchase
observed in the survey data is most likely caused by an increased sub­
jective probability of the hazard rather than to a greater appreciation of
the magnitude of loss.

Finally, the threshold notion is compatible with the sequential
model of choice. In essence, the laboratory experiments were examin­
ing Stage 3 of the model in which the subject's attention was directed
to the hazard and the insurance option. People indicated that
probability of loss was a major factor in their decision-making process
at this stage. However, the notion of a "finite reservoir of concern" that
underlies the threshold concept could also play an important role in
the initial stages of the model. It seems likely that, unless the hazard
appears probable, it will not be viewed as a problem and the individual
will not consider protective measures such as insurance.

10.2 IMPLICATIONS FOR PUBLIC POLICY

The policymaker's view toward the hazards and insurance is quite dif­
ferent from that of the individual homeowner. The policymaker must
look at risks aggregated over many residents in numerous locations or
in one place over a period of time (e.g., the risk of a major earthquake
occurring in California within the next 25 years). From this perspective
the probability of disaster becomes high enough to cause him to view
these events as a problem.
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In deciding on appropriate disaster-related policies he must consider
the impact that direct controls such as land-use regulations and build­
ing codes will have on reducing future losses. He must also weigh the
impact that measures such as insurance or government relief are likely
to have on distributing the costs of the disasters among victims and
nonvictims. What is the appropriate role of insurance in such a mix of
adjustments? This study suggests that the policymaker cannot answer
such a question without considering the decision processes of indi­
viduals facing potentially severe consequences from these hazards.

Our results strongly suggest that the consumer is the source of
market failure. It thus may be necessary to substitute other institutional
mechanisms for the free market if individuals are to be protected
against the consequences of low probability high loss events. In the
following section we discuss some available options open to the
policymaker for alleviating market failure.

Reasons for Limited Markets for Insurance

Society has been concerned for many years with developing
mechanisms, such as insurance, that enable individuals or businesses
to protect themselves against their risks. In this section we indicate the
problems that insurance companies have faced in offering widespread
coverage against losses from certain hazards such as floods and earth­
quakes. We then show how social institutions have emerged in recent
years to cope with these problems.

From a company's viewpoint the price charged for protection must
be determined by the risk. The actual rate will normally be higher than
the pure loss premium for several reasons. For one thing there are
administrative costs associated with running the company, including
overhead, marketing expenses, and profit. These additional costs may
be partially offset by the interest earned on premiums if insurance is
based on some prepayment plan. If risks are interdependent, as they are
likely to be in the case of a natural hazard, then an additional premium
will be charged to reflect the potentially high loss from a major
disaster. This surcharge will cover the cost of reinsurance or the possi­
ble risk of bankruptcy. A further source of additional costs is the degree
of uncertainty on the probability distribution and losses associated
with the risk. In an ideal world with perfect information and no
transaction costs, companies would offer policies at rates reflecting the
above considerations.

Insurance companies have faced practical problems which have
forced them to deviate from this ideal set of conditions. As noted in
Chapter 2, the principal difficulty facing the industry when it initially
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tried to market flood insurance was adverse selection. Since the de­
mand for coverage was concentrated in relatively few areas, the com­
panies marketing this insurance in the 1890s and 1920s went bankrupt
due to severe flooding in areas where a number of policies were sold.
This naturally discouraged other firms from marketing coverage, and
flood insurance was not offered again on fixed residential property
until the National Flood Insurance Program was initiated in 1968.

Another problem that has limited the supply of insurance is moral
hazard. This refers to the difficulty that insurance companies have in
distinguishing between unavoidable and avoidable risks in drawing up
their insurance contracts. For example, it is impossible for an insurance
company to make the distinction between a fire that was caused by de­
liberate or negligent actions on the part of the insured homeowner and
one that resulted from natural causes. As an example of a moral hazard
problem involving flood, a policyholder might take advantage of flood
warnings to move his old appliances down to the basement so that he
could replace damaged equipment with new items. In the event of an
earthquake an insured victim might claim that plaster cracking was
caused by the shaking of the house even though it had been caused by
the normal settling process. To minimize such moral hazard problems
there is a 5 percent deductible on the actual cash value of an earthquake
policy.

Infrequent events such as floods and earthquakes yield limited statis­
tical data for determining the probabilities and losses associated with
the hazard. Even if there were detailed figures from past experience
upon which to base rates, a substantial transaction cost is incurred in
developing customized premiums. For example, the elevation of each
house on the floodplain has to be measured in relation to the river to
determine individualized differences. Furthermore, rates have to
reflect differences in structures and the type of construction. Property
also has to be inspected to ascertain the location of contents in different
parts of the house. Not only would it be costly to develop premiums
that differentiate between these factors, but the complexity of the rate
schedule would be very confusing to the agent or homeowner.

One last problem faced by insurance companies in setting flood in­
surance rates is the problem of externalities, the effect that the location
of structures in one part of the floodplain has on damage to other parts.
An example of this problem is the construction of new facilities on an
upstream portion of a river, which might increase water runoff and de­
bris, thus exacerbating damage to villages downstream. If insurance
were marketed to new homes and businesses in the upstream com­
munity, then rates should reflect the potential damage to the existing
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structures downstream. Although it is virtually impossible to specify
such damage for individual structures, it is possible to determine the
effect of a given volume of new construction upstream on the increase
in flooding potential downstream. Even if one could specify the impact
of such developments on insurance rates, the implementation of such a
system would be an administrative nightmare.

Social Institutions for Coping with Market Failure

These factors explain why the economic system has not developed a
more adequate set of markets for risk-bearing and insurance. Arrow
(1963) has suggested that

when the market fails to achieve an optimal state, society will, to some
extent at least, recognize the gap, and nonmarket social institutions will
arise attempting to bridge it (p. 947).

In the case of financial recovery from natural hazards, we noted in the
introduction that until recently the government had assumed this insti­
tutional role by providing low interest loans and forgiveness grants to
uninsured victims of natural disasters. The increasing costs of these
programs to the general taxpayers, together with demands by home­
owners in flood-prone areas for insurance to cover their losses, led
to the establishment of the National Flood Insurance Program in 1968.
This program was aimed at obviating the need for substantial federal
disaster relief in future years.

The flood program is an excellent example of how social institutions
have developed to overcome the sources of market failure outlined
here. By having the federal government subsidize rates, people are able
to buy coverage at attractive prices. The subsidized rates eliminate the
high transaction costs that would otherwise be required in setting
customized rates for all existing structures on the floodplain. Rates on
new property reflect the degree of flood risk; the property owner bears
the costs of determining the appropriate elevation of the house which
forms the basis of his premium. A government reinsurance program
protected any participating insurance companies against catastrophic
losses caused by the problem of adverse selection. Land-use regula­
tions and building codes reduce the externalities associated with
upstream development. '

Even though subsidized. flood insurance has been readily available
from licensed agents and brokers in eligible communities, few indi­
viduals have been interested in purchasing coverage on a voluntary
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basis. As a result Congress passed the Flood Disaster Protection Act of
1973, which increased the incentives for flood-prone communities to
participate in the program and for residents of these areas to purchase
flood insurance. Today an identified flood-prone community has the
choice of participating in the program or forfeiting federally subsidized
flood insurance and all but emergency forms of assistance in the areas
subject to severe flooding. When a community becomes eligible, homes
and businesses in high hazard areas (Zone A) are required to purchase
flood insurance as a prerequisite for receiving any type of federally re­
lated financial assistance for new acquisition or construction purposes.
Thus, what was a voluntary program is now designed to be a required
one.

H should be pointed out, however, that these sanctions apply only to
communities in the regular program, that is, those localities for which a
rate map has been drawn delineating the special flood-hazard areas.
Communities in the emergency program are thus not subject to the
above restrictions. In these communities the only homeowners re­
quired to purchase flood insurance are those who obtained new FHA
and VA mortgage loans. As of July 31,1977, only 1255 of the commu­
nities participated in the regular program; the remaining 14,356 were
in the emergency program. The proportion of structures for which
flood insurance will be required depends on the turnover of homes in
floodprone areas and the speed with which rate maps can be drawn.

Earthquake insurance is privately marketed, yet there is little incen­
tive for individuals to purchase it if they have accurate information on
the terms of the policy and potential losses from a disaster. The 5
percent deductible clause, together with the relatively minor damage to
wood-frame structures caused by severe quakes, makes such coverage
relatively unattractive. Low interest disaster loans and forgiveness
grants have also been offeredin the past to uninsured' homeowners suf­
fering damage from quakes, thus further reducing the cost of being
uninsured.

Yet the analyses of the field survey data indicate that uninsured
homeowners have not based their decision on such objective informa­
tion. Most nonpolicyholders are unaware of the deductible amount and
do not have accurate estimates of the cost of coverage. Furthermore,
many estimate unusually high damage to their wood-frame house from
a severe quake and do not anticipate federal aid to cover their losses.
Given these subjective estimates, we would expect the majority of
California residents to carry earthquake insurance. Yet less than 5
percent of the homes in the state have such coverage today.

The lack of interest in flood and earthquake insurance by individuals
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is consistent with the view of George Bernstein, former head of the
Federal Insurance Administration. In testimony before a U.S. Senate
subcommittee he noted that

most property owners simply do not buy insurance voluntarily, regardless
of the amount of equity they have at stake. It was not until banks and other
lending institutions united in requiring fire insurance from their
mortgagers that most people got around to purchasing it. It was also many
years after its introduction that the now popular homeowners insurance
caught on. At one time, too, insurers could not give away crime insurance,
and we just need look at our automobile insurance laws to recognize that
unless we force that insurance down the throats of the drivers, many, many
thousands of people would be unprotected on the highways. People do not
buy insurance voluntarily unless there is pressure on them from one
source or another (Bernstein, 1972, p. 23).

The Consumer as the Source of Market Failure

This brings us to a key finding of our study. The principal reason for a
failure of the market is that most individuals do not use insurance as a
means of transferring risk from themselves to others. This behavior is
caused by people's refusal to worry about losses whose probability is
below some threshold. Consequently they have no interest in protect­
ing themselves with insurance. If insurance is brought to their atten­
tion, people may view it as a poor investment rather than as a meaning­
ful protective mechanism. One reason people do not buy coverage is
that they feel they are unlikely to receive anything back on their cash
outlays.

On the other hand suppose the individual views the probability of a
disaster to be high enough for him to consider the hazard to be a serious
problem. In this case the potential consequences become important.
Then the insurance premium is likely to appear to be an excellent in­
vestment against the potentially large loss from a future disaster.

An additional factor that has inhibited the voluntary purchase of
flood and earthquake insurance is the long dissemination process re­
garding information on availability of coverage and terms of a policy.
Studies on adoption of innovations point to the role of interpersonal
contact, which is perceived to be a convenient and reliable source of in­
formation and is often an important element in triggering the final
purchase decision. The field survey data analyses reinforce these find­
ings. In particular, the variable "knowing someone else with in­
surance" is tremendously important in differentiating policyholders
from nonpolicyholders.
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In summary, our findings suggest that, in developing institutional
mechanisms for shifting risks involving low probability events,
considerably more emphasis must be placed on the demand side of the
market. We know a great deal about why markets fail when imperfec­
tions affect the supply side (the insurance companies), but we are only
beginning to learn about the imperfections of individuals in processing
information and making decisions.

Impact on Private and Social Risks

The limitations of individuals in collecting and processing information
regarding low-probability events has important implications with
respect to the private and social risks associated with different public
policies.

The results of the field survey and laboratory experiments suggest
that homeowners are unlikely to pay attention to protective
mechanisms such as insurance or the potential financial consequences
of a disaster if they view the hazard as having a low probability of oc­
currence. In making their location decisions these individuals will be
unconcerned as to whether insurance is available or whether the
government is currently providing liberal disaster relief. If the govern­
ment continues to provide liberal relief to uninsured disaster victims,
then such actions create social risks, since general taxpayer funds will
be used to bail out these individuals.

There may also be potentially severe private risks associated with lo­
cating in hazard-prone areas and not purchasing coverage. Vinso
(1977) has shown that many uninsured victims in Wilkes-Barre were
saddled with severe debts following Tropical Storm Agnes. They have
thus been financially crippled despite the generous SBA loan policy
provided them after the disaster.

As to the private and social risks in the longer run, our study sug­
gests that under current programs most individuals will locate in
hazard-prone areas without being aware of the potential problems or
the available mitigation measures open to them. Those required to
purchase flood insurance under the Flood Disaster Protection Act of
1973 will forcibly be made aware of the potential threat facing them. It
would be interesting to determine whether they decide to adopt other
hazard mitigation measures (e.g., floodproofing) as a result of having
this new information.

This study also suggests an interesting policy implication (not im­
plied by the expected utility model) regarding the positive value of
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. promoting subsidized flood insurance. A utility theorist would argue
that subsidized flood coverage should create severe social risks since
individuals should be happy to locate in hazard-prone areas, knowing
that if they suffer a disaster they are essentially benefiting at the tax­
payers' expense. The findings of the field survey suggest the opposite
conclusion: individuals are likely to voluntarily purchase insurance
when they feel the hazard is a problem. Suppose one was able to con­
vince homeowners of the value of this coverage through effective pro­
motional means. Their concern with the consequences of the hazard is
also likely to make them more cautious and responsible. Hence promo­
tion of subsidized insurance may induce secondary effects, such as
adoption of hazard mitigation measures, which have a positive social
payoff.!

10.3 MECHANISMS FOR ALLEVIATING
MARKET FAILURE

In this section we will suggest different ways of overcoming the prob­
lems associated with the failure of a market for flood or earthquake
coverage. These options are suggested because we have concluded that
insurance is likely to have both private and social benefits even if it is
subsidized. The fact that we are focusing on the value of the insurance
option does not imply that this measure is necessarily superior to other
adjustments. In fact, we will suggest at the end of this section that in­
surance can serve as a mechanism for coordinating other mitigation
and relief measures rather than being utilized as a substitute for them.

Creating Concern for the Hazard

The results of the field survey and controlled experiments suggest that
persons will only consider insuring themselves against low probability
high consequence events if they are convinced that the chances of oc­
currence are, in fact, high enough to warrant concern. We know that
the probability of an event is determined, in part, by the ease with
which relevant instances are imagined or by the number of such
instances that are remembered (Tversky and Kahneman, 1973). Hence
one way to increase the concern with a future disaster may be to use
media publicity, vivid films, or visual displays such as the practice em­
ployed by TVA of plotting flood heights on photographs of familiar
buildings (Kates, 1962). Presenting information in such graphic forms
may increase memorability and imaginability enough to raise the sub­
jective probability of the event above the person's critical threshold. 2
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Existing evidence regarding the extent to which media publicity,
films, or graphic displays have generated concern with future disasters
is not very reassuring. A study by Roder (1961) revealed that floodplain
maps circulated to Topeka residents, bankers, realtors, and officials
had a negligible impact on their perception of the flood problem. Thou­
sands of pamphlets have been circulated in Boulder showing that a 100
year flood would rise on the door of the Municipal Building, but this
personalized picture has not prevented the City Council from authoriz­
ing still further encroachments into the same floodplain (White, 1977).

Another way to increase concern with the hazard may be to present
information on the probability of a disaster on a different time interval
than the traditional one year period. Thus, in describing the chances of
a 100 year flood, one could note that for someone living in a house for
25 years the chance of suffering damage at least once will be .22. By
stretching the time horizon in this way the individual may then view
the probability of loss to be high enough to warrant interest in in­
surance and/or adoption of other mitigation measures such as flood­
proofing his structure.

Role of the Insurance Agent

The insurance agent may serve a very important and useful function in
triggering interest in coverage. To the extent that he has the trust of his
clients, he can stimulate their awareness of the hazard by indicating the
likelihood of a disaster occurring in the future and noting the potential
losses that may result. He can provide information on the availability of
flood or earthquake insurance, the rate schedule, and the stated de­
ductible. In the case of flood insurance he should indicate that
premiums are subsidized by the federal government on all existing
homes and that rates are uniform, making unnecessary a search for the
best price.

The agent can also help individuals comprehend the "fine print" of
an insurance policy. The insurance industry views a policy as a legal
document, and thus feels it must protect itself by expressing in writing
all possible occurrences. Recently efforts have been made by some
companies to rewrite automobile and homeowner policies in simple
English, to define explicitly all appropriate terms, and to print the
document in much larger type. Such policies are now considerably
easier to read, but they are still lengthy and require some help in under­
standing the conditions.

If most individuals treat insurance as an investment, one ofthe prin­
cipal functions of the agent should be to educate his clients that the
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biggest return on their coverage is not to have any return at all. Unless
the homeowner adopts this point of view, he is likely to purchase a
flood or earthquake policy only after suffering damage and may then
cancel his coverage a few years later if he has not received a return on
his premium. Such a process of education requires the agent to play an
active role.

Today the agent has a limited economic incentive to initiate personal
contact with his clients. Commissions are based on an amount propor­
tional to the total premium, which, in the case of earthquake and flood
insurance, is usually a small amount. In their study of the impact of the
flood insurance program on 10 New York communities in the Susque­
hanna River Basin, Preston, Moore, and Cornick (1975) found that
many insurance agents expressed little interest in the flood program.
The agent felt that there would be little money in marketing coverage
because the volume of business would be low and because they did not
expect to pick up very much other business as a result of developing
new contacts. One way to increase the agent's interest would be to raise
commission rates on the sale of new policies. The agent might then be
willing to invest more time and effort in trying to convince potential
clients of the attractiveness of such insurance.

Difficulties in Marketing New Coverage

Even if residents in hazard-prone areas were provided with better in­
formation on the hazard and insurance, the impact on sales of new
policies probably would not be very large. For one thing, there would
generally be selective exposure to data, which partially explains the
general failure of mass communication efforts (Hovland, 1959). From
an information processing viewpoint this implies that people who are
most in need of the information-the low income class-are most
likely to ignore it. Faced with stringent budget contraints, this group
will have no interest in insurance coverage as they feel they cannot af­
ford it.

Another factor inhibiting the voluntary adoption of insurance is the
extensive mobility of our population. New residents locating in hazard­
prone areas are likely to view the chances of a future flood or earth­
quake to be sufficiently small for them to remain unconcerned with
potential losses. Even if they are sensitive to the hazard, they may not
know about flood or earthquake insurance because the diffusion of
such information takes time.

Community officials in hazard-prone areas may be able to alleviate
this problem somewhat by informing all residents of the nature of the
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hazard facing them. Some laws have attempted to make hazard dis­
closure mandatory. For example, the Interstate Land Sales Full Dis­
closure Act (PL 90-448) requires developers selling land on an
interstate basis to file a statement listing the hazards facing potential
occupants. California requires that natural hazards be covered in real
estate buyer reports and Environmental Impact Reports. Other states,
such as Texas, have made unsuccessful tries at passing disclosure laws.
Preston, Moore, and Cornick noted that local officials in the Susque­
hanna Basin had a limited understanding of the National Flood In­
surance Program, hence were primarily interested in minimal com­
pliance with the regulations rather than active participation. The
authors suggest more coordination between federal, state, and local or­
ganizations to facilitate an interest by communities in promoting the
program and disseminating information on hazard-mitigation
measures and insurance availability to residents.

Role of Financial Institutions

If voluntary methods of promoting insurance are viewed as too costly
and time-consuming, financial institutions may be able to playa key
role in filling the gap created by a failure of the market. As a means of
protecting their own investments, they may want to require flood or
earthquake coverage as a condition for a new mortgage on residential
property. One way to do this would be to include such added protec­
tion as part of a comprehensive homeowners coverage for new
residents locating in these hazard-prone areas. 3

In fact, the Flood Disaster Protection Act of 1973 makes flood in­
surance a requirement on new mortgages for property in identified
flood hazard areas. In the case of earthquake insurance, coverage today
is normally written as an endorsement on a homeowners policy for
those who voluntarily desire coverage. The National Association of In­
surance Commissioners in 1972 recommended that Federal agencies
regulating commercial and savings banks require earthquake coverage
on all new mortgages in high risk earthquake zones. Similarly a report
to the California Legislature by its Joint Committee on Seismic Safety
(1974) recommended that "all new borrowers who are purchasing one­
to-four family residential buildings should be required by lending in­
stitutions to have earthquake insurance, just as in the case for fire in­
surance (p. 29)." Should banks require coverage on all new mortgages
in California, it might be necessary to institute some form of federal
reinsurance against catastrophic losses. Such government involvement
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is an answer to the concern of the insurance industry that there is not
enough private reinsurance capacity to absorb the probable maximum
loss that would result from a damaging quake in a populated part of the
state.

Results from our field survey indicate that over three quarters of the
respondents in flood-prone areas and over half of those in earthquake­
prone regions feel it would be fair for banks and financial institutions
to require flood or earthquake coverage as a condition for a loan.
Similar findings were reported by Cummins et al. (1974) in their study
of consumer attitudes toward insurance. When asked the question,
"Would you favor or oppose a law which required all people who live
in flood and earthquake zones to have flood and earthquake in­
surance?" almost 60 percent of the respondents replied in favor of such
a regulation and only 30 percent were opposed to it. The rest did not
have an opinion.

Role of Disaster Relief

Even if flood and earthquake insurance were required tomorrow as a
condition for a new mortgage, there would still be people who would
be hurt financially from future disasters. Some would be long-term
residents who were not required to have insurance and had not volun­
tarily purchased coverage. Some families who are renting property
would not have insurance against contents damage from floods or
earthquakes. It is likely that a large proportion of this uninsured group
would be in the low income bracket', either because they could not af­
ford coverage or because they would not possess sufficient information
on the availability and terms of a policy. The field survey data also sug­
gest that many of the insured victims would only have sufficient
coverage to restore a portion of their losses.

A disaster relief program may be desirable for assisting these groups
in their recovery efforts. In the past, because many of the victims have
not taken full advantage of existing loan programs and other sources of
aid, their property was in worse shape after repairs had been made than
it was before the disaster. If governmental aid is deemed desirable, a
concerted effort should be made to disseminate information to the af­
fected population, so that residents can understand what relief is
available to them and how they can obtain different forms of assistance.
A special effort should be made to provide this information to low in­
come residents, the group least aware of such programs and most in
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need of relief. At present, federal agencies do make a concerted effort to
disseminate information to the affected population, but they are
severely handicapped by the overlapping and somewhat inconsistent
character of legislative authorities under which individual federal
agencies providing relief operate.

Coordination of Insurance with Other Adjustments

White (1966) has stressed the importance of providing residents of
hazard-prone areas with data on the choice of measures open to them.
Insurance offers the potential of coordinating several hazard-mitigation
and disaster-relief adjustments through an explicit set of economic in­
centives. For example, both the federal government and the insurance
industry could now encourage residents of flood-prone areas to un­
dertake preventive actions such as installing a reinforced wall to
reduce losses from future flooding. Pamphlets could be sent to all cur­
rently insured homeowners, giving them information on such possible
measures and offering a reduction in their annual premiums should
they choose to adopt one or more flood-proofing options. Since the
federal government is paying a large fraction of the claims for water
damage, it could provide homeowners with low interest home­
improvement loans to encourage them to undertake such adjustments.
In fact, if the benefits of the protective measure exceed the costs, then
the reduction in premiums may more than offset the loan charges.

A recent U.S. Water Resources Council report (1976) has proposed a
conceptual framework to mitigate losses from future flooding in the
United States. The report indicates that one of the most serious prob­
lems associated with floodplain management is the fragmented and un­
coordinated responsibility for different programs. There is a need to
coordinate land-use regulations, floodproofing, flood warning systems,
and insurance as part of a unified national program of floodplain
management. The report thus supports the need for coordinating in­
surance with other adjustments.

An Executive Order issued by President Carter on Floodplain
Management (11988) on May 23,1977, represents an attempt to imple­
ment some of the recommendations of the U.S. Water Resources
Council report. The order directs all federal agencies to protect the
floodplains and to reduce the risks of flood losses by prohibiting new
construction projects in these areas unless no practical alternative
exists.
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10.4 SUGGESTIONS FOR FUTURE RESEARCH

This study has only scratched the surface in our understanding of the
insurance decision process and the ways in which society can mitigate
losses resulting from low probability events such as flood and earth­
quakes. The need for additional research is highlighted by the survey
results, which show that not all people who felt floods or earthquakes
were highly probable carried insurance and that many people who had
purchased coverage felt the chances of a disaster were very low. This
section briefly discusses fruitful areas for additional research.

One result highlighted by the survey and about which we need to
learn more is the influence of communication with friends and
neighbors on insurance decisions. Some individuals may follow
societal norms by conforming to others without giving the matter much
thought. Others may purchase insurance because they have been given
useful information through personal contact.

Other controlled experiments could be undertaken using the urn
paradigm and farm game to study the influence of such factors as
premiums and deductibles, refund policies, cost of information about
losses, and a host of other situational and psychological considerations
that might affect insurance purchases. A program of research on these
problems is outlined by Slovic (1975).

Further fieldwork should be undertaken to understand more clearly
what motivates individuals to locate in hazard-prone areas and to de­
termine the extent of their knowledge on the potential losses and
chances of future disasters. From the field survey we know that people
who are aware of the dangers of living in an area are much more likely
to consider the hazard to be a serious problem than those unaware,
hence they may be attuned to insurance and other mitigation measures.
We need to learn what factors led these people to collect information
on the hazard before they located in a given area.

A more detailed analysis of our field survey responses could be un­
dertaken to determine whether certain socioeconomic groups are
unaware of the hazard-mitigation measures open to them, the
availability of insurance, or the existence of the SBA disaster loan
program. Ferber (1956) analyzed individuals' awareness of selected
economic data (e.g., the current minimum wage). He concluded that
considerable variation exists between population groups in their
degree of knowledge. By understanding which groups are uninformed
or misinformed on available hazard-mitigation and recovery options,
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we may be able to develop policies for providing specialized informa­
tion to these selective groups to increase their awareness.

It would be interesting to reinterview a small sample of the home­
owners to determine whether their participation in the field survey
changed their behavior. For example, did some of the nonpol­
icyholders investigate insurance after the interview and decide to buy
coverage because they were now sensitized to the hazard problems
facing them? A sample could be chosen in such a way that some
homeowners would be located in communities that have experienced a
disaster since they were interviewed. These data would enable us to de­
termine what effect a recent disaster has had on changes in subjective
damage and probability estimates and on attitudes regarding alterna­
tive hazard-mitigation and disaster-relief policies.

A future study could investigate why most low income individuals
do not protect themselves against disaster losses. The recent Disaster
Relief Act Amendments of 1974 offer an unusual opportunity to de­
termine the relative importance of the following two factors which ap­
pear to limit insurance purchase by this group: lack of information and
budget constraints. Under Section 408 disaster victims are eligible for
grants to cover part of their losses. A portion of this grant is normally
used to provide flood victims with insurance for the next year. If these
individuals renew their policies, it is likely that their original lack of
interest in coverage was caused by their limited knowledge of flood in­
surance. On the other hand, if they let their policies lapse, it is likely
that they were uninsured prior to a disaster primarily because they
could not afford coverage.

Considerably more work should be done to determine how well
people understand the concept of probability and what methods they
use in assessing risk. More experimentation is needed on how to
present information about probabilities most effectively to individuals.
Kates (1975) provides a comprehensive summary of work that has cur­
rently been completed in the area of risk assessment and probability
estimation.

It would also be interesting to undertake field research on other pro­
tective activities to determine similarities and differences between ac­
tions that affect property losses and those that affect life or health. The
fact that flight insurance is relatively popular and earthquake in­
surance is not, despite the lower probability of a plane crash than a
severe quake, implies that individuals may behave differently when
their life rather than their property is at stake. Yet at the same time we
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know that seat belts are not worn by large numbers of people and that
many smokers have no intention of giving up the habit even though
their health and life are affected by these actions.

The results of our study may also provide insight into consumer be­
havior with respect to other types of insurance. For example, there is
currently a large-scale social experiment on health insurance un­
derway at RAND (Newhouse, 1974) which is examining the effects of
alternative insurance plans on the demand for medical service. Further
research should be undertaken to see whether our findings are borne
out by the data collected by the RAND project. For example, one inno­
vative type of insurance being studied in the health insurance project is
a plan whereby outpatient care is free but inpatient care is subject to de­
ductibles. Such a plan provides a positive incentive to obtain preven­
tive care. Our findings suggest that little protection will be undertaken
for illnesses that are perceived to occur with a small probability.
Methods other than free outpatient care may be required to induce pro:
tective behavior.

In both the medical and dental areas there is a growing interest in
ways to induce individuals to protect themselves from potentially
severe consequences. Dr. John Knowles, president of the Rockefeller
Foundation, recently commented:

The individual must realize that a perpetuation of the present system of
high-cost after-the-fact medicine will only result in higher costs and more
frustration. The next major advance in the health of the American people
will result only from what the individual is willing to do for himself (Wall
Street Journal, March 22,1976, p. 1).

More research is also needed- to determine differences between the
way consumers and firms process information, and the types of social
institutions that are best suited for coping with market failure. For
example, why did banks and financial institutions not require flood in­
surance on their own as a condition for a new mortgage during the first
four years of the National Flood Insurance Program? Why have banks
not been more interested in requiring California homeowners to
purchase earthquake insurance as a condition for obtaining a
mortgage?

All these questions are worthy of investigation, as they promise to
increase our understanding of how individuals and institutions operate
in an uncertain world where there are high costs associated with
collecting and processing information.
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1. We are indebted to Sidney Winter for pointing out this policy implication to us.

2. An example of such an audiovisual program was developed by Patton, Breed, and
Kindy (1976) after the severe Tulsa floods of 1976.

3. Critical analyses of the feasibility of alternative forms of hazard insurance appear in
Cornelius (1974); Hall (1973); and Levin, Griffin, and Tierney (1973).
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A.I
Sampling Report for Field Survey

Eugene P. Ericksen
Institute for Survey Research
Temple University

1. Rationale for Sample Design

This is an investigation of what determines whether people buy in­
surance against selected natural hazards. The universe consisted of
homeowners living in areas thought to be particularly prone to these
hazards: riverine and hurricane flood-prone areas designated by a
federally subsidized insurance program, and an earthquake-prone area
of California. The critical study variable was whether an insurance
policy had been bought. Because of variations in the relevant natural
factors, there was particular interest in whether buying behavior dif­
fered among areas prone to hurricane floods, riverine floods, and earth­
quakes. Because the critical comparisons were to be made between
policyholders and nonpolicyholders, it was decided to interview equal
numbers of each group in each of the three types of areas.

In all groups policyholders were selected with equal probability.
Flood insurance policyholders were selected from the files of the Na­
tional Flood Insurers Association. Earthquake policyholders were
selected from the files of private companies selling earthquake in­
surance in California who agreed to cooperate with the study. The
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critical decision with regard to study design was the delineation of the
proper comparison group of nonpolicyholders. Two important, but
conflicting, criteria underlay the specification of the comparison group.
One was that the selected nonpolicyholders should be representative of
all those homeowners eligible to buy insurance who chose not to do so.
The second was that the nonpolicyholders should be comparable to the
policyholders. A sample designed to satisfy only the first criterion
would have included many homeowners living in those areas least
likely to experience a disaster. Few policyholders lived in such areas. A
sample designed to satisfy only the second criterion would have in­
cluded those nonpolicyholders most similar to the policyholders. This
could have obscured important factors underlying the decision to buy
insurance. Three competing sampling plans were considered and re­
jected before a final compromise was decided on. These plans were:

1. To study six subjectively selected communities, two each in earth­
quake-prone, hurricane flood-prone, and riverine flood-prone areas,
of which one had suffered a recent disaster and the other had not.

2. To take a national equal probability sample of policyholders, and
then to select an equal probability sample of nonpolicyholders from
the same communities from which the policyholders had been
selected.

3. To select an equal probability sample of policyholders, and then to
select a matched sample of nonpolicyholders, such as next-door
neighbors.

These plans are discussed in turn.
The main advantage of the first plan is that it would have been possi­

ble to isolate two important variables, the type of natural hazard and
the recency of a disaster. There are two major drawbacks, however. One
is that the two subjectively selected communities within a pair would
have been quite likely to differ on important variables other than
recency of a disaster, confounding the influence ofthis variable in data
analysis. The second drawback was that it would not have been possi­
ble to make the necessary inferences for national policymaking.
Generalizations from the six communities would have been limited to
these communities only, which could not be expected to reflect the
characteristics and the variations in the characteristics of the national
populations of policyholders and eligible nonpolicyholders.

The second plan would have avoided the difficulties inherent
in subjectively selecting communities, and would have provided repre­
sentative national samples of policyholders and nonpolicyholders.
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However, within selected communities, the policyholders and nonpo­
licyholders would have differed to such a great extent on some im­
portant variables that it would not have been possible to assess the ef­
fects of other important variables. For example, within a flood-prone
community the policyholders would have been likely to live in the low
areas near the river or ocean, while the nonpolicyholders would have
been likely to live in the higher areas further back. Secondly, the
concentrations of nonpolicyholders would have occurred in commu­
nities where the rates of policy buying were low, whereas the
concentrations of policyholders would have been in a different set of
communities where rates were high.

The third plan has the attractive features of permitting generaliza­
tions to a national universe while minimizing the differences between
policyholders and nonpolicyholders on relevant study variables such
as objective risk, value of property, and income. This would have
maximized the opportunity to concentrate on other relevant de­
terminants of the decision-making process. This sampling plan would
have made it difficult, however, to study the interactions among risk,
value, income, and these other factors. Controlling for risk and value in
this manner would have biased the analysis of the data in the direction
of overemphasizing the importance of other, less rational factors that
contribute to the decision of whether or not to buy disaster insurance.
Because risk, value, and income are correlated with the likelihood of
buying a policy, the matching plan would have exaggerated the effects
of these other variables.

The final compromise incorporated features of all three plans. We
retained the ability to generalize to the national population, albeit at a
somewhat higher variance, but improved the comparability between
policyholders and nonpolicyholders by oversampling nonpolicy­
holders in high risk areas. All homeowning nonpolicyholders were
given an objective probability of selection, which permits the
generalizations to the national universe.

2. Sampling Policyholders

The desired total number of interviews was 3000, 1500 each with
policyholders and nonpolicyholders. Of these, 625 interviews each
with policyholders and nonpolicyholders were to be conducted in hur­
ricane flood-prone areas, 375 of each were to be conducted in riverine
flood-prone areas, and 500 of each were to be conducted in earthquake­
prone areas. Because the rate of policy buying was much less in
riverine flood-prone areas than in hurricane flood-prone areas, it was
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necessary to select policyholders at a much higher rate in the riverine
areas than in the hurricane areas. Within each of the three types of
areas, however, policyholders were selected with equal probability.

The following definitions of eligible respondents were used:

Flood area policyholders. Those included in the regular portion of
the National Flood Insurance Program as of August 31,1973, who lived
in a county where there were at least 25 policyholders, and the majority
of housing units were not enumerated in the 1970 Census as being oc­
cupied on a seasonal basis.

Earthquake area policyholders. Those paying premiums in the pe­
riod August 1, 1972, through July 31, 1973, to one of eight insurance
companies cooperating with the study, who lived in the earthquake­
prone areas of California. The definition of the area boundaries are
given later in this section. The eight companies are

1. Allstate Insurance Company
2. Fireman's Fund American Insurance Company
3. Hartford Insurance Company
4. Insurance Company of North America
5. Kemper Insurance Company
6. State Farm Insurance Company
7. Transamerica Insurance Company
8. Travelers Insurance Companies

The reason for only including flood area policyholders living in
counties where there were at least 25 policyholders was to insure that
interviewing would be sufficiently clustered geographically so that in­
terviewing costs would not be too high.

All counties including at least 25 flood insurance policies were listed
and sorted into the hurricane or riverine flood-prone strata. The hurri­
cane flood stratum included all counties bordering on either the At­
lantic or Gulf Coasts in a belt stretching from New England through
southern Texas. All other counties were placed in the riverine stratum.
The policyholders were then separately ordered in a cumulative list by
county for the two strata. There were 109,345 policyholders in the hur­
ricane flood-prone stratum and 14,304 in the riverine flood-prone
stratum. It was decided that an average of 25 interviews each
with policyholders and nonpolicyholders, enough work for two inter­
viewers, would constitute a "hit," so that for each county selected, at
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least 50 interviews could be expected. For large counties with many
policyholders more hits and interviews would be expected. We
therefore made 25 selections, or hits, in the hurricane flood-prone
stratum and 15 in the riverine flood-prone stratum. For each county se­
lection, two communities were selected within the county. The sam­
pling interval for counties was 109,345/25 = 4374, and the expected
number of times a given county was selected was equal to the ratio
(number of policyholders in county/4374) in the hurricane stratum. In
the riverine stratum the expected number of times a given county was
selected was equal to (number of policyholders in county/954). Two
community selections were made for each county selection. For a given
community the expected number of selections was (number of pol­
icyholders in community/2187) in the hurricane stratum and (number
of policyholders/477) in the riverine stratum.

Within the selected communities the policyholders were grouped
into geographic clusters. The average size of the clusters was about 10
policyholders. These were then selected within communities at rates
inversely proportional to the probabilities of the communities being
selected. The overall probabilities of selection were 1/74.0 for
policyholders in the hurricane flood-prone stratum, and 1/19.1 for
policyholders in the riverine flood-prone stratum.

It was later found that many of the selected policyholders did not
meet the eligibility requirements for this study. This was usually be­
cause the policy was for a business, or because the policyholder did not
live at the address for which the policy had been bought. In addition,
there were other selected addresses that could not be found on a map
and for which directions could not be given to an interviewer. Both in­
eligible selections and addresses that could not be found were
eliminated from the sample. An example of an address that could not
be found was, "Box 290, Biloxi, Mississippi". After elimination of the
ineligibles and those who could not be found, the final number of
selected hurricane flood-prone policyholders was 1205 and the number
of riverine flood-prone respondents was 630.

The holders of earthquake insurance policies were selected in an
analogous manner. Two months in the period August 1972 through
July 1973 were selected randomly and separately for each ofthe eight
companies, one from the first six months of the period and one from the
second six months. All policyholders paying premiums in one of the
selected months were listed and sent to us by the companies.
Altogether about 6000 names were selected by the companies in this
manner. We then grouped these names by county and estimated the
rates at which homeowners had bought insurance in each county. Only
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the following counties, where the rates of buying were sufficiently
high, were included in the study:

County

San Mateo
Santa Clara
Marin
Ventura
Sonoma
Alameda
San Francisco
San Bernadino
Los Angeles
Contra Costa
Orange

Rate at Which Homeowners
Bought Insurance (%)

5.10
3.51
1.98
1.94
1.68
1.65
1.56
1.25
1.02
1.01
0.79

The counties excluded from the study which had the next highest rates
of buying were Riverside, with a rate of 0.57 percent, Kern, with 0.36
percent, and Santa Barbara, with 0.24 percent. Two counties with
higher rates of buying were excluded because of their isolated locations
and small populations. These were Del Norte, where the rate was 1.21
percent, and Santa Cruz, where the rate was 0.93 percent.

The 6000 names were grouped into pages that were subselected at
the rate of 8 in 25. The names on the selected pages were then grouped
geographically, just as the selected names in the flood samples had
been, and the clusters were then subselected at the rate of 1 in 2. The
overall sampling fraction for the earthquake policyholders was
therefore

2/12 X 8/25 X 1/2 = 1/37.5.

In analyzing the data for flood and earthquake insurance policyholders,
it should be kept in mind that eligibility was defined for a given period
and that the status of the person living in the house for which the
policy was bought could have changed since August 1973 for the flood
sample and July 1973 for the earthquake sample. The unit of observa­
tion was the address. In the event that the owner no longer lived at the
address, and the home was now a rental unit, the persons living there
were not eligible for interviewing. If the home was now owned and
lived in by another person, an interview was conducted whether the
new homeowner owned a policy or not. The actual definition of
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whether a respondent is a policyholder, for the purposes of analysis,
should therefore be taken from the appropriate response on the ques­
tionnaire. We should also note that some of the addresses selected in
our sample of nonpolicyholders turned out to have policyholders in
them, even though they did not appear on our list of policyholders,
either because the policy had only recently been bought or because of
an error in the listing supplied by the NFIA. In addition, care in
analysis should also be made concerning the somewhat arbitrary
definition of our sample. We have no idea of the characteristics of
earthquake policyholders doing business with other companies or out­
side our 11 county area, or the characteristics of flood insurance
policyholders living either at the addresses we could not find or in
counties with less than 25 policyholders.

3. Sampling Nonpolicyholders

The universe of nonpolicyholders in the flood areas included all
persons not holding flood insurance policies who owned the home in
which they were living and whose home was located in a flood-prone
area recognized by the Federal Insurance Administration. The specific
rules for inclusion were as follows:

1. The person owning the home lived in it.
2. The home was on the list of counties obtained from the NFIA list

including at least 25 policyholders.
3. The homeowner was not included in the NFIA list.
4. The area in which the homeowner was living had been rated by a

hydrographic survey as having a recognizable nonzero probability
of flood damage.

The first stage of selection for the flood nonpolicyholders was the se­
lection of communities described in Section 2 for the policyholders.
Differential sampling was used in the second stage for selecting non­
policyholders in order to increase their comparability with the
policyholders. Nonpolicyholders living in areas where policyholders
were thought to be concentrated were selected at higher rates than non­
policyholders living in other areas. This oversampling was accom­
plished by stratifying areas within the selected communities on the
basis of the objective probability of flood damage assessed by the hy­
drographic survey and by stratifying communities on the basis of the
overall rate of policy buying. Within each of the hurricane and riverine
flood-prone strata, communities were sorted into three categories de-
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pending on the overall rate of buying. Areas within each community
were sorted into two cells depending on the probability of flood
damage, giving a total of six cells within each stratum.

Hydrographic surveys had been carried out in each of the commu­
nities participating in the NFIP, and geographic zones were delineated
on the basis of the objective probabilities of flood damage assessed on
the basis of the survey data. Areas where the probabilities were highest
were labeled either Zone A or Zone V. According to estimates of the
Federal Insurance Administration, about 64 percent of all pol­
icyholders live in such areas. Areas where there was no perceptible
probability of damage, Zone D, included about 6 percent of all pol­
icyholders and were excluded from the universe of non­
policyholders. The areas of moderate probability, labeled Zone B or C,
included the remaining 30 percent of policyholders. The six cells into
which nonpolicyholders were stratified for the two samples of non­
policyholders as well as the sampling intervals, are as follow:

Interval (in Housing Units)
of Selecting Areas within

Communities

Hurricane 1
2
3

Riverine 1
2
3

Estimated Percentage of
Owner-Occupied Homes with

Policies in Community

5 percent or less
6 to 15 percent

16 percent and over

1 percent or less
2 to 10 percent

11 percent and over

ZonesAand V

2536
1903

713

544
544
272

ZonesBandC

11,664
5,293
1,984

12,444
4,148
2,074

About 10 interviews were expected for each area selection.
Within each of the 12 community-zone cells, census tracts in

metropolitan areas and enumeration districts in nonmetropolitan areas
were ordered in a list, the numbers of owner-occupied housing units in
each area as of the 1970 Census were cumulated, and the tracts and
enumeration districts were selected systematically using the intervals
given in the table. Within the selected tracts or enumeration districts,
two listing areas, blocks, or clusters of blocks including 10 or more
owner-occupied housing units were selected by the same process. The
numbers of owner-occupied housing units for individual blocks were
given for census tracts by the 1970 Census, but it was necessary to esti­
mate the distribution of owner-occupied housing units within the
enumeration districts using only a map of the area. The overall
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probability of a Listing Area being selected was therefore proportional
to its size within its community-zone cell. This probability can be writ­
ten as a product of several terms:

Pr (listing area i selected) = Pi =Ai X Bi X Ci X Di

where A; = (number of policyholders in community) III' where
II = 2187 in the hurricane flood-prone stratum and 477 in
the riverine flood-prone stratum,

Bi = (number of owner-occupied housing units in com­
munity) 112 (" where 12 (' is the interval for the community­
zone cell c given in the preceding table,

C; = (number of owner-occupied housing units in tract or
ED) I (number of owner-occupied housing units in the com­
munity),

D; = 2 x (number of owner-occupied housing units in listing
area) I (number of owner-occupied housing units in the
census tract or enumeration district).

The selected listing areas were then sent to ISR's Field Department,
and all housing units were listed in the field by an interviewer. These
listings were returned to the Sampling Department, and the listed
housing units were subselected at a rate Ilf;, which equalized the
probabilities of selection within a community-zone cell; that is, within
each of the 12 cells the probability of selection was Pi If; = K('.

For some listing areas the actual number of listings was unex­
pectedly large, either due to a high rate of growth since 1970 or errors
in the estimated distribution of housing within a selected enumeration
district. To reduce the increase in variance caused by such a large
amount of clustering, listings were subselected at a lower rate than for
other sample listing areas in the same community-zone stratum.

For the earthquake nonpolicyholders the sampling proceeded in a
similar manner. Although there was no analogy to the hydrographic
surveys carried out in the flood-prone areas, we observed considerable
clustering of earthquake policyholders within the 11 county area de­
lineated for the sample of earthquake policyholders. We therefore
grouped the policyholders supplied by the insurance companies into
communities and estimated the rate of policy buying in each. Included
in the universe were all nonpolicyholding homeowners living in com­
munities having at least five policyholders from the sample of 6000
names supplied by theinsurance companies. The remaining areas were
omitted, just as Zone D was eliminated in the flood-prone commu­
nities. We estimate that the communities included in our universe in­
clude 96 percent of all policyholders in the 11 county area.
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The rate of policyholding was higher in northern California commu­
nities outside of San Francisco and Oakland than it was in those cities
and in southern California. The rate in these northern communities, or
"Group A," was about twice what it was in the remaining commu­
nities, which we labeled "Group B." About 44 percent of all pol­
icyholders lived in Group A. We therefore oversampled non­
policyholders in Group A so that about 44 percent of all selected
nonpolicyholders also lived in these communities. Communities,
census tracts, and listing areas were selected in the manner described
for the flood sample. The probability of selection of a given listing area
in Group A was equal to the number of owner-occupied units divided
by 17454.5; for Group B the denominator was 29714.5. The houses in
selected listing areas were enumerated by Field Department inter­
viewers, and these listings were subselected at rates inversely propor­
tional to the probability of selection of the listing area. Multiplying
these two sampling rates together, we found the overall probability
of selection of a housing unit to be 1/164 in Group A and 1/278 in
GroupB.

Within a selected household, in both the flood and earthquake sam­
ples, all persons who considered themselves knowledgeable about fi­
nancial decision making within the household were listed on the Call
Report Form and one of them was selected randomly. Because the unit
of observation was the household rather than individuals within the
household, the number of such eligible respondents in a particular
household is not relevant to the sampling procedure and is therefore
not included in the weighting scheme.

4. Expanding the Sample

After interviewing had begun, it became necessary to increase the size
of the sample beyond what had originally been selected, due to lower
eligibility and completion rates than had been anticipated prior to the
start of interviewing. The sample of policyholders was expanded
simply by selecting more clusters. This expansion was included in the
final sampling fractions given in Section 2, and the weights given there
are the ones that should be used in analyzing the data. For the non­
policyholders a slightly more complicated procedure was followed.

Because of costs we were not able to select and list additional listing
areas. To expand the sample we reselected a subset of the previously
selected listing areas and selected previously unselected housing units
within them. In reselected listing areas where fewer than 40 percent of
the listings had already been selected, we simply doubled the sample.
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In other cases we simply included all remaining households in the
sample. The probabilities of selection thus depended on the size of the
original within the listing area sampling interval fi' which in turn de­
pended on the probability of selection of the listing area P,. The final
probabilities of selection of households in the samples of non­
policyholders were as follows:

Stratum
Proportion of Listing

Areas Reselected

Overall Sampling Rates

Hurricane flood
Riverine flood
Earthquake

80%
15%
20%

L8P, If,
1.15P, If,
L2Pi If,

(.2Ifi + .8)p,
(.85/f, + .15)pI

(.8 If, + .2)Pi

To illustrate this suppose that f, for a listing are in the hurricane flood
prone stratum was 4.0. Then the overall probability of selection of a
given house in that listing area is Ph' where

Ph =P,/4 + (.8)(3/4)(P,/3) = L8P, 14.

Had the value offl been a smaller number, say 1.8, Ph would have been

Ph =P,/l.8 + (.8) (.8/1.8) (1 X PI) = L64Pi lL8

5. Sampling Errors, Weights, and Other Implications of
Statistical Design

Many statistical techniques commonly used in the analysis of social
science data depend on assumptions not commonly met by the design
of a household survey. Among these are the assumptions of simple
random sampling, equal probabilities of selection, and a nonzero
probability of selection of every element in the universe. All three of
these assumptions were violated in this survey. The implications of
these violations are now discussed.

The statistical model of simple random sampling assumes that all se­
lections are made independently of one another. If this model were
used in survey sampling, it would mean that respondents were dis­
tributed evenly across the country, maximizing the distance between
them and the cost per interview. We could not have afforded to carry
out such a survey, so we clustered our interviews by county, com­
munity, census tract or enumeration district, and listing area. The main
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consequence of this clustering, and loss of independence among
observations, is for significance testing.

The decision to accept or reject a null hypothesis in significance test­
ing depends in part on the number of degrees of freedom provided by
the data. In most tests based on a model of simple random sampling the
number of degrees of freedom is close to the actual number of observa­
tions. In cluster sampling the number of independent observations is
equal to the number of primary selections, counties in the flood
sample, and communities and clusters in the earthquake sample. The
equivalent number of degrees of freedom is an empirical question, de­
pending on the amount of homogeneity within the primary selections.
The computation of the equivalent sample size under a simple random
sampling model, or "effective n," is somewhat complex in the simplest
situations and intractable for more complex statistics. The strategy for
dealing with this problem in analysis is to use statistics where sam­
pling errors can be computed taking the clustering into account. Exam­
ples of such statistics are proportions, differences between proportions,
and regression coefficients. A second category of statistics should not
be computed because their underlying assumptions are violated by our
design. A leading member of this category is the chi-square statistic. A
third category of statistics includes those that either do not depend on
significance testing or have assumptions sufficiently robust that our
use of cluster sampling has only a small or negligible effect. This is a
gray area between mathematics and practicality where statisticians
prefer not to tread but which we should investigate should the
analytical need arise.

The need to use weighted data is necessitated by the use of dif­
ferential sampling fractions in selecting representative samples of our
six groups. The main problems of using weighted data are (1) that the
variances of sample statistics are increased, (2) certain statistical
procedures involving significance testing are complicated, and (3) it is
difficult to use some statistical packaged computer programs.

These weights enable users to make inferences regarding entire
homeowning populations in our flood and earthquake communities.
Because there are so many more nonpolicyholders in the populations,
these will overwhelm the policyholders in the analyses if weighted
data are used. Nonpolicyholders in areas where the rates of buying
policies are low have particularly large weights. The philosophical
question of what types of inferences are to be made should be discussed
at some length. For analyses where geographical location is important
it may be desired to use the weighted data as given. For other analyses,
however, it may be more desirable to reduce the sampling variation by
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using unweighted data for samples of policyholders and nonpol­
icyholders that are geographically similar. This will raise basic ques­
tions about the nature of the universe for which inferences are desired,
because the sample will not be representative of any known universe.
When considering this question, however, we should realize that there
are also problems with using the weighted date. Among these are the
following:

1. There may be a sizable bias as a result ofnonresponse.
2. The set of communities in the regular portion of the flood program

may be very different from the set of communities where thena­
tional policy would be applied.

3. Some communities or sections of communities within the flood­
prone population were eliminated from the study either because we
could not locate the address on a map or because there was a large
concentration of seasonal units in the area

4. Earthquake insurance policyholders doing business with companies
not cooperating with the study were also excluded

5. It may be necessary to control for geographical location in compar­
ing policy and nonpolicyholders on other variables, if geographical
location is an important determinant of buying behavior. Dropping
the weights will produce groups of policyholders and nonpol­
icyholders that are more comparable geographically.

The issue of weighting is a difficult philosophical issue for which no
recommendation can be made without further discussion of substan­
tive and statistical issues.



A.2
Outline of Flood Questionnaire

1. Insurance Decision
A. Currently Insured

1. Year Purchased
2. Connection with Homeowners Policy
3. Convenience of Purchase
4. Cost
5. Coverage
6. Required to Purchase
7. Likelihood to Cancel

B. Previously Insured
1. House Insured (Current or Other)
2. Cancellation of Policy
3. Year Purchased
4. Connection with Homeowners Policy
5. Convenience of Purchase
6. Cost
7. Coverage
8. Required to Purchase
9. Likelihood to Cancel

C. Never Insured
1. Tried to Buy Insurance
2. Reason for Not Purchasing
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32
47
49
50,51
52
53,54
55-57
63-65
38
39,40
41,42
47
49
50,51
52
53,54
55-57
63-65

43,44
45



Outline ofFlood Questionnaire

D. Future Purchase Intentions
1. Likelihood to Buy
2. Desired Coverage
3. Amount Willing to Pay
4. Effect of Regret
5. Effect of Future Floods on Decision
6. Effect of Neighbors on Decision
7. Effect of Cost on Decision

II. Factors Influencing Insurance Decision
A. Awareness of Flood Problem

1. Knowledge of Neighborhood
2. Discussion with Others
3. Previous Experience with Floods

a. Number of Experiences
b. Recency of Experiences
c. Magnitude of Damage
d. Most Recent Severe Flood

B. Awareness of Flood Insurance
1. Role of Friends and Neighbors
2. Role of Insurance Agent
3. Attention Mechanisms

C. Information on Flood Damage and
Probability
1. Potential Damage from Minor Flood
2. Potential Damage from Severe Flood
3. Probability of Severe Flood
4. Processing Information on

Damage/Probability of Flood
D. Information on Flood Insurance

1. Availability
2. Cost
3. Coverage
4. Deductible
5. Expected Payment on Claims
6. Required to Buy

E. Purchase of Other Insurance (Degree of
Risk Aversion)
1. Life Insurance
2. Automobile Insurance
3. Health Insurance
4. Disability Insurance

33,34
35
36,37
132
133,134
135
185

1-5
7-10

66,67,97
68,71,98
69,70,99
72-75

169-173
30-31
14,25-29

110-116
117-123
126-131,137

136

11,12,15,16
13,19,20
17,18
21
22,46
23,24

175a-179a
175b-179b
175c-179c
175d-179d

285
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5. Homeowners Insurance
6. Service Contracts

F. Internal/External Locus of Control
G. Insurance Claims Experience

1. Number of Claims
2. Month and Year of Last Claim
3. Current or Other House
4. Dollars Requested and Received

III. Alternative Hazard Mitigation and Disaster
Relief Policies
A. Flood Warnings

1. Past Experience
2. Potential Savings from Warnings

B. Federal Relief Measures
1. Disaster Loan Program
2. Other Relief Measures
3. Federal Responsibility

C. Disaster Mitigation Measures
1. Land Use Regulations
2. Building Codes
3. Federal Responsibility for Flood

Proofing
4. Other Disaster Mitigation Measures

D. Flood Insurance
1. Availability
2. Cost
3. Coverage
4. Deductible
5. Federal Responsibility for Subsidizing

Premiums
6. Federal Responsibility for Providing

Information
E. Personal Disaster Mitigation MeaSures

1. Protective Measures Undertaken
2. Other Protective Measures
3. Expectation of Relocation following

Severe Flood
4. Willingness to Flood Proof

F. Responsibility for Recovery
1. Sources of Funds Based on Past

Experience
2. Expected Sources of Funds in Future
3. Federal Responsibility

180-183
186-189
204-205

58
59
60
61-62

90-95
96
138
139-142
143
151
144
145,146
147,148

150
152

11,12,15,16
13,19,20
17,18
21

149

174

153-156
157-158

165,166
167,168

76-89
124,125
151
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IV. Characteristics of Homeowners and Property
A. Relationship of Homeowner to Property

1. Method of Acquiring Property
2. Likelihood of Moving in Next Five

Years
3. Length of Time Residing in House
4. Homeowners Insurance Data
5. Mortgage Data
6. Local Taxes

B. Description of Property
1. Construction of Home
2. Lowest Floor in Relationship to Ground

Level
3. Value of Contents on Lowest Floor
4. Number of Stories
5. Top of Roof in Relationship to Ground

Level
6. Number of Rooms
7. Age
8. Change in Value Property Over Time

C. Socioeconomic Data of Homeowner
1. Age and Family Size

2. Religion (Respondent)
3. Education (Respondent)
4. Education (Head of Household)
5. Occupation (Respondent)
6. Occupation (Head of Household)
7. Marital Status
8. Race
9. Annual Income

10. Annual Savings
V. Characteristics of Interview

Use of Records
Cooperation
Other Persons Present
Quality of Interview
Questions Respondent Had Difficulty
Answering
Other Comments on Interview

287
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Flood Questionnaire
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FLOOD QUESTIONNAIRE

INSTITUTE FOR SURVEY RESEARCH
TEMPLE UNIVERSITY

-Of The CommonweaZth System Of Highe~ Education­
PHILADELPHIA, PENNSYLVANIA 19122

Ca~d 1
STUDY #599-400-27

STUDY OF SELECTED

NATURAL HAZARDS

7~lO

LA#

HU#

ITIJJ
11 13

[]]J
Time interview began, ~A.M. P.M.

Time interview ended: ________..:A. M• P •M•

14-16

(LEAVE THESE SPACES BLANK) OJ]
RESPONDENT'S NAME , _

ADDRESS '----r;::=;=;,..------------r.==""""-------(NUMBER) (STREET)

(CITY) (STATE) (Z Ip)

17- 2 0

TELEPHONE NUMBER'~_~ ___

Good I am from the
Institute for Survey Research at Temple University. We are talking to people
about natural disasters, such as floods and earthquakes.

INTERVIEWER'S NAME' ID#~ DATE

21-23
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First, I'd I ike to talk to you about something which affects people in this
part of the country-- flooding. By flooding we mean an overflow from a body
of water such as a river, lake or ocean. Such flooding is due to natural
causes, like a spring thaw, storms or hurrIcanes.

~ 00 you consider this immediate neighborhood to be an area where floods canU occur?

Yes

(SKIP TO

Q. .3)

2. How did you find out about the flood problems around here?

No

Don't know

2

8

(HAND R CARD #1)

t';~ Here is a list of five things which people I iving in dIfferent places
~ consider to be problems.

a. Which one of the things on this I ist do you think is the~ serious
problem-to r people in thIs neighborhood?

b. WhIch one is the~ most serious?

c. Which ~ is the third moSt serious?

d. Which one do you think is the least serious problem for people in
th Is neTg'hborhood?

Letter
r----- >6

a. Most Serious --- ,---
27

b. Second Most Serious --- I---- 28

c. Thi rd Most Serious --- I---- 29

d. Least Serious --- I---- 3.
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~ How many years have you lived in this immediate neighborhood, the area
right around here?

MONTAs """'WiRS"""" For or

(SKIP TO Q. 6) I All my life I 997

5. Did you think that there were flood problems in this immediate neighbor-
hood when you moved to this neighborhood?

.-
Yes 1

No 2

Don't know 8

~ Did you buy this property, are you buying it, or did you get it in some
other way?

35

Bought, buying 1

(SKIP TO Inherited it; gift 2

Q. 11) Other way (SPEC IFY) : 3

7. When you dec! ded to buy this property, did anyone tell you there was a
flooding problem here?

Yes xx

(SKI P TO Q. 9) No 98

-2-
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8. Who? (PROBE): Who else? 36-37

I
(CIRCLE

ReaJ estate agent OJ

Former owner 02

ALL Tax assessor 04

Friends or relatives 08THAT
Neighbors 16

APPLY) Other (SPEC IFY) : 32

9. When you decided to buy this property. did anyone tell you there was ~
a flooding problem here?

Yes xx

(SKIP TO Q. 11) No 98

10. Who? (PROBE) : Who else? ~

(CIRCLE
Real estate agent 01

Former owner 02

ALL Tax assessor 04

Friends or relatives 08
THAT

Neighbors 16

APPLY) Other (SPEC IFY) : 32
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(0 These days, many different kinds of insurance are available to protect
people against losses. I'd like to know which kinds of insurance you
may have heard of. Have you ever heard of: ,--'!-2--

Yes No

a. life j nsurance? I 2

b. hospl tal Izat ion insurance? 1 2

c. homeowner's i nsu ranee? I 2

d. automob i Ie insurance? I 2

e. flood insurance? I 2

f. health insurance? I 2

g. disability insurance? I 2

(IF "YES" TO FLOOO INSURANCE, SKIP TO Q. 13)

12. Have you ever heard of i nsu ranee which protects homeowners against losses
due to floods?

41

Yes I

(SKIP TO Q. 66) No 2

Now, a few questions about flood i nsu ranee. Please keep in mi nd that we
are talking here about insurance for floods caused by natural disasters.

13. As far as you know, Is flood insurance subsidized by the government?

42

Yes I

No 2

Sometimes 3

Don1t know 8

-4-

295



14. How did you first hear about flood insurance?

.,
Friends, re rat ives, or neighbors I

(CIRCLE Newspaper, radio, or television 2

Mortgage holder 3

SBA (Small Business Adm i n i s t ra t ion) 4
ONE

Insurance agent 5

Civic organization (SPECIFY): 6

ONLY)

Other (SPEC IFY): 7

15. In this neighborhood, do insurance campan i es write pol icies cover i n9 damage
from floods?

.-
Yes I

(SKI P TO No 2

Q. 22) Don't know 8

16. In what year did flood insurance become available in this neighborhood?

~

19 IDon't know---rEAR 98

17. What 1 imi t, if any, is there on the total dollar amount of flood insurance
coverage that homeowners can pu rchase for a house and its contents?

"7-51

$
COVERAGE (SKIP TO No limit 99997

Q. 19) Don't know 99998
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18. (I F AMOUNT GIVEN IN Q. 17, ASK): How much of that is for the house itself
and how much is for the contents of the house?

$
HOUSE

$
CONTENTS

19. How much does flood insurance cost per year for (coverage from Q. 171
$20,000 jf no coverage given in Q. 17) coverage for a house of the same
construct Ion as yours?

62-65

A lot, too much, 9997

$
very expens i ve

COST Don I t know 9998

( I F COST GIVEN, SKIP TO Q. 21 )

20. How much do you think flood insurance costs? Just give me your best guess?

$ 66-£9
COST

21. What deductible amount, if any, is written into a pol icy?

$ OR %
AMOUNT PERCENT None 999797

Don't know 999898

-6-

52-56

57-61

70-73

74-75
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22. How do you think people who have flood insurance are paid for possessions
damaged from floods? Do you think they are paid the ae tua 1 va 1ue of the
damaged possess ions, even though it may be less than the original
cost, or do you think they are paid the current cost of replacing the
damaged possess ions wi th new ones?

?6

Actua) value J

Current cost 2

Don I t know 8

23. In flood-prone areas, do banks, loan companies, or government agenc ies
ever requ i re peep 1e to buy flood j nsurance when they borrow money to buy,
rebu i 1d, or improve a house?

77

Yes I

No 2

Don I t know 8

24. Would you consider such a requ i rement to be fair, unfair, or very unfair?

7'

Fa i r 1

Unfa i r 2

Very unfa i r 3

25. Have you ever thoug.ht about buying flood insurance?

7

I Yes I

(SKI P TO Q. 30) I No 2

26. Was f1 ood insurance available when you first thought about buy i ng it?

•
Yes I

No 2

Don It know 8

-7-
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27. Think back to what caused you to start thinking about buying flood
insurance. What made you start thinking about buying it? (CIRCLE ALL
THAT APPLY IN COLUMN A) (PROBE): What else?

(I F HORE THAN ONE CIRCLED I N COLUMN A):

28. Which one is the most important reason that you thought you should buy
flood insurance? (CIRCLE ONE CODE IN COLUMN B)

(iF MORE THAN TWO CIRCLED IN COLUMN A):

29. Which one is the second most important reason that you thought you should
buy flood insurance? (CIRCLE ONE CODE IN COLUMN C)

Q. 27
COL. A

Knew area is flood prone 001

There was a flood here 002

There was a flood somewhere else 004

I nsurance agent suggested 008

Friends/relatives suggested 016

Ne i ghbor suggested 032

Mortgage holder suggested 064

Publ icity about flood insurance 128

Requ i red by bank, government 256
aaencv or loan aaencv

Other (SPEC I FY) : 512

Q. 28

I
Q. 2q

COL. B COL. C

SECOND
MOST MOST

IMPORTANT IMPORTANT

01 01

02 02

03 03

04 04

05 05

06 06

07 07

08 08

09 09

98 98

No (2nd/3rd) mention

-8-
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30. How many different insurance agents, if any, have you been in contact with
about buying flood insurance?

16

(SKIP TO Q. 32) None I

One 2

Two 3

Three or more 4

31. (Think about the first agent.) Did you first contact the agent, or did
the agent first contact you?

17

Respondent contacted agent 1

Agent contacted respondent 2

Don't know 8

32. Do you currently have flood insurance on this house?

18

(SKIP TO Q. 47) Yes 1

No 2

Don't know 8

33. H"'"" 1ike1y are you to buy flood insurance in the near future? Do you
think that you:

19

(SKIP TO def i n i te 1y will buy it, I

Q. 35) probably will buy it, 2

probably wi II ~buy it, or 3
-definitely will not buy it? 4
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34. Why aren't you 1 ike ly to buy flood insurance in the near future?

~

(CIRCLE
Flood j nsu ra nee not available 01

Too expensive 02

ALL Don f t need It 04

Deductible too hi gh 08
THAT

Other (SPEC I FY) : 16

APPLY)

35. Say you dec i ded to buy flood insurance. How much coverage in dollars
would you want to have on your house and its contents?

$ OR S
TOTAL COV£RAGE HOUSE

AND

$
CONTENTS

\

9999~
Don I t know 99998

99998

36. What wou I d be the highest dollar amount you would be willing to pay~
year for that amouiitOTCoverage?

$
COST

37-40

(SKI P TO Q. 38) IDon't know 9998

-10-
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27-31
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37. How did you decide on this amount?

I
38. Have you ever had flood insurance that insures your house and/or its

contents against damage from flooding?

.,
Yes I

(SKIP TO Q. 43) No 2

39. lias that (last) insurance bought for th i s house that you are living in now?

"(SKIP TO Q. 41) Yes I

No 2

40. In what city and state Is the house you bought that (last) insurance for?

CITY STATE

r-
41. In what month and year did that (last) pol icy lapse?

AND 19 '5-48

MONTH YEAR

I Don't know 9898
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42. ~hy didn't you keep that insurance? (PROBE) :

(ALL SKIP TO Q. 47) I
43. Have you ever tried to buy flood insurance for your house and/or its

contents'?

Sl

Yes I

(SKI P TO Q.46) No 2

44. In what year was the last time?

19
YEAR

F
45. ~hy didn't you buy flood insurance at that time?

~

Flood insurance not avai lable 01

(CIRCLE Too expens ive 02

ALL Decided didn't need 04

THAT Deductible too high 08

APPL Y) Othe r (SPEC IFY);
16
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46. If a severe flood occurred in this area, do you think that insurance
companies would or would not be able to pay a II the claims?

56

Would I

Would not 2

(ALL SKIP TO Q. 66)
Don I t know 8

(ASK QQ. 47-62 ABOUT R'S CURRENT FLOOD INSURANCE, OR ABOUT R'S LAST PREVIOUS
INSURANCE IF R DOES NOT CURRENTLY HAVE INSURANCE)

47. Now, I'd I ike to talk about the flood insurance which you (have/had) .
In what month and year did you first buy flood insurance (on this house)?

19 FMONTH Y'E"AR

Don1t know I 9698

(~. 48 HAS BEEN DELETED.)
61

B~ank

49. Did you first buy flood insurance at the same time you bought or renewed
a homeowner 1 s insurance pol icy?

62

Yes 1

No 2

Don I t know 8

50. Thinking about the amount of time and effort you spent getting flood
insurance, would you say that buying flood insurance was:

(SKI P TO Q. 52) convenient, or 1

inconvenient? 2

(SKIP TO Q. 52) Don I t know 8
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51. Why do you say that?

I~

52. How much (does/d id) that insurance cos t you ea ch yea r (now/when you r
po I i cy 1a ps ed) ?

$ "."COST

I Don I t know 9998

53. \/hat (i s/was) the tota 1 dollar amount of coverage you (have now/had when
your pol icy lapsed)?

$
COVERAGE

69-73

(SKIP TO Q. 55) I Don I t know 99998

54. (I F AMOUNT GIVEN J N Q. 53. ASK): How much of tha t (is/was) for the house
itself and how much (is/was) for the contents of the house?

$
HOUSE r--

f---
$

CONTENTS

I Don't know
99998

99998

-14-
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55. Were you ever required to buy flood insurance?

17

Yes I

(SKI P TO Q. 58) No 2

56. By whom? 18-20
c--

FH'A (Federal Housing AdmiJ1istratlon) 001
(CIRCLE

VA (Veterans I Administration) 002

Ca 1-VET 004
ALL

Bank 008

Loan Compaf"ly 016
THAT

Federal Government Disaster Loan 032

Other (SPEC IFY) : 064
APPLY)

57. What were the circumstances? That is, why were you required to buy
flood insurance?

21-U

r-

-15-
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58. How many claims have you made on your flood insurance policy?

2'

(SKI P TO INSTRUCTIONS BEFORE Q. 63) None 1

One 2

Two 3

Three 4

Four or more 5

59. In what month and year did you make your (last) claim?

19 ~
MONTH ~

Don't know 9898

60. Was the (last) claim on insur~nce for th i 5 house?

28

Yes I

No 2

61. How much in dollars was your (1 ast) claim?

$ 29-33

AMOUNT ,..---

loon I t know 99998

-16-
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62. How much money did you actua Ily receive from your flood i nsu ranee pol icy?

$
AMOUNT ..fi.::!.L

f Don I t know 99998

(IF R DOES NOT CURRENTLY HAVE INSURANCE, "NO" TO Q. 32, SKI P TO Q. 66)

63. (IF R CURRENTLY HAS INSURANCE, ASK): How 1ikely are you to cancel your
flood insurance in the near future. Do you think that you:

"
definitely will cance J it, J

probably will canc.el it, 2

(SKIP TO probably will ~ cancel it, or 3

Q. 65) def i n i te Iy will not cancel it? 4

64. Why a re you I ikely to cancel your fiood insurance in the near future? ~

(CIRCLE
Too expens ive 01

Don I t need it 02
ALL

May move 04
THAT

Deductible too 08
APPLY) high

Other (SPEC IFY) : 16
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65. Suppose the cost of flood insurance was inc rea sed . What would the yearly
cost of flood insurance have to be, for your current coverage, to make you
cance 1 your pol icy?

'" 2-~ S

$
----c5"ST'" I Don I t know 9998

Now I'd 1 Ike to talk about floods you have experienced.

G How many different times have floods caused damage to this house or its
contents wh i Ie you have owned and 1 ived in this house?

~NO. OF TIMES

I Don I t know I 98

G (Including the floods you just mentioned,) How many times have you suffered
flood damage to ~ house or its contents wh ich you owned and lived in
at the time?

NO. OF TIMES

(I F "NONE" SK IP TO Q. 97) F
I Don I t know I 98

-18-
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( I F MOR ETHAN 5 in Q. 67, ASK Q. 68 ABOUT THE 5 MOST RECENT FLOODS)

68. In what month and year did (each of these/the five most recen t) floods
take place? (RECORD IN COLUMN A, FROM MOST RECENT TO LEAST RECENT)

COLUMN A COLUMN B COLUMN C
MONTH YEAR CONTENT DAMAGE STRUCTURAL DAMAGE

LETTER LETTER 11··24

--- S___ or -- $ or --
25-38

II
67-78

$ $
Blank

--- ---- -- --
" S2

II
79-80

$ $
J4

--- ---- -- -- 53-66

$ $ II Ca:t'd 05

--- ---- -- -- -"

--- $---- -- $ -- I

(FDR EACH MENTIONED IN Q. 68, ASK):

69. How much damage, In dollars, did the (month and year) flood cause to just
the contents of your house? (RECORD IN COLUMN B ABOVE) (IF R CANNOT GIVE
AMOUNT, HAND R CARD #2 AND ASK): What is your best guess? Tell me the
letter on this card which you estimate the damage to the contents of your
house was.

(FOR EACH MENTIONED IN Q. 68, ASK):

70. How much damage, in doliars. did the (month and year) flood cause to your
house It se 1f? (RECORD I N COLUMN C ABOVE) (I F R cANNOT GIVE AMOUNT,
llANDR CARD #2 AND ASK): What is your best guess? Tell me the letter on
this card which you estimate the damage to your house itself was.

(IF ONLY ONE FLOOD EVER EXPERIENCED, Q. 67, SKIP TO INSTRUCTIONS BEFORE
Q. 72).
(IF ONLY ONE FLOOD EXPERIENCED SINCE JANUARY 1960, Q. 68, SKIP TO INSTRUC­
T I OljS BEFORE Q. 72).

-19-

310



(IF NO FLOODS EXPERIENCED SINCE JANUARY 1960, ASK):

71. Of all the floods you have experienced, which flood caused the most
serious damage to a house which you owned and were living in at the
time? Tell me the month and year.

(IF MORE THAN ONE FLOOD EXPERIENCED SINCE JANUARY 1960, ASK):

Think now about the floods you have experienced since January 1960.
Which flood caused the most serious damage to a house which you owned
and were 1ivlng in at the time? Tell me the month and year.

MONTH

(IF ONLY ONE FLOOD EVER EXPERIENCED, ASK QQ. 72-96 ABOUT THAT FLOOD)

(IF ONLY ONE FLOOD EXPERIENCED SINCE JANUARY 1960, ASK QQ. 72-96 ABOUT
THAT FLOOD)

(IF NO FLOODS EXPERIENCED SINCE JANUARY 1960, BUT MORE THAN ONE FLOOD EVER
EXPERIENCED, ASK QQ. 72-96 ABOUT MOST SERIOUS FLOOD FROM Q. 71)

(IF MORE THAN ONE FLOOD EXPERIENCED SINCE JANUARY 1960, ASK QQ. 72-96
ABOUT MOST SERIOUS FLOOD EXPERIENCED SINCE JANUARY 1960, FROM Q. 71)

72. Think now about the --rn~~­
MONTH

flood. (RECORD MONTH AND YEAR)

73. At the time of the flood, were you living In this house or in some
other house?

25

-20-

(SKIP TO Q. 75) This

Other 2
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74. What was that address?

NUMBER STREEt

CITY STATE ZIP

~
75. What damage was done to your house and Its contents as a result of that

flood? (PROBE FOR ALL DAMAGE)

I
76. After the flood damage occurred, how much did you receive in payment from

any Insurance which covered losses from floods?

29-33

$
AMOUNT

None 99997

Don't know 99998

-21-
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77. Other than any loans you may have taken out, how much of your personal
savings did you spend to restore the house and grounds to their original
condition and to replace possessions?

3'+-38

$
AMOUNT

99997None

Don't know 99998

78. How much in dollars did you receive from a bank loan or savings and loan
association loan?

39-43

$
"'MOUNT

99997None

Don't know 99998

-22-
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79. How much In dollars did you receive from a federal government loan? "If-It 8

$ (SKIP TO Q. 84) None 99997
AMOUNT

Don't know 99998

80. How much of thIs loan was used to refInance an existing mortgage on
your home? 49-53

$ None 99997
AMOUNT

Don't know 99998

81. How much, If any, of that loan was forgiven? That is, how much did not
have to be repaid?

51+-58

$ None 99997
AMOUNT FORG IVEN

Don't know 99998

(IF TOTAL AMOUNT OF LOAN FORGIVEN, SKIP TO Q. 84)

82. What was the total amount of time that you had to repay that loan?

OR
MONTHS YEARS

~

I Don't know 998

-23-
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83. What was the annual percentage interest rate on tha t loan?

%
INTEREST RATE

F
I Don I t know I 98

84. How much in dollars did you rece lve from the state gave rnment?

$
AMOUNT

61+-68

None 99997

Don I t know 99998

85. Not including emergency rel ief, how much in dollars did you receive from
the Red Cross for repairs to your house or replacement of your possess ions?

$
AMOUNT

-7

None 99997

Don It know 9999~

86. How much indo 11 a rs did you claim as a casualty loss on your federal
income tax that year?

$
AMOUNT

71+-78

None 99997

Don I t know 99998

87. After the flood, did you make any repa i rs for flood damage done to the
house and grounds?

1

~(SKI P TO Q. 90) No 2

-24-
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88. After you made the repairs, would you say the house and grounds were the
same as they were before the flood, better than they were before, or
worse than they were before?

•
(SKIP TO Q. 90) Same 1

Better 2

Worse 3

89. In what way were they (better/worse) than before the flood?

I
90. During the week before the flood, did you hear any official warnings that a

flood might occur in your area?

II

Yes 1

(SKI P TO Q. 96) No 2

91. How many hours before the flood did you hear those warnings?

OR rll=ll-
HOURS DAYS

I Don I t know 998

-25-
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92. Old you bel ieve that what the warnings predicted would happen?

15

Yes I

No 2

93. Did you take any action based on those warnings?

1.

Yes I

(SKIP TO Q. 96) No 2

94. What did you do?

r
95. What were your savings in dollars, if any, from taking that action?

19-29

$
SAVINGS

None 99997

Donlt know 99998

(ALL SKIP TO Q. 97l
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96. What wou Jd your saY j ng5 in dol Jars have been if you had heard warn jngs
and taken action?

2/t-2.8

$ ISAVINGS None 99997

I Don It know 99998

o (Other than the times you ment ioned. when flood damage occurred to a house
which you owned and were I iving in at the time,) what other flood
experiences have you had? That is t how many times have you ever 1ived
in or been visiting an area when flooding occurred?

# TIMES 7-'
( IF "NONE,II SKIP TO Q. 100)

1-
loon't know I 98

98. In what year did (that/the mos t serious flood) occur?
9-10

IYEAR

IDon I t know I 98

-27-
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99. What damage, if any, occurred to the area as a result of (that/the most
serious) flood?

[
Now, some questions about your house.

S What is the construction of this house? Is it primarily:

14

(C IRCLE wood frame or frame and stucco, 1

ONE brick, 2

CODE cone rete block, or 3

ONLY) stone? 4

(DO NOT Other (SPEC IFY) : 7

READ)

Don I t know 8,

(3 Does this house have a basement?

15

Yes 1

No 2

Other (SPECIFY) : 7

Don I t know 8

-28-
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B Think about the lowest level or floor in this house. , s it above ground
1evel) below ground level, or at ground level?

I'
Above I

(SKIP TO Q. 104) At ground 2

Below 3

Other (SPEC I FY) : 4

103. How many feet (above/below) ground level is the lowest floor or level
in this house?

~FEET

I Don I t know 98

8 What do you have on the lowest floor in your house? Do you have a:

Q. 104
Yes No $ To Rep lace

a. Washer 1 2 $

b. Dryer I 2 $

c. Heating unit 1 2 $

d. Hot water hea ter I 2 $

e. Tools 1 2 $

f. Recreat ional equ i pment 1 2 $

g. Television I 2 $

h. Stereo or phonograph equ i pment I 2 $

i. Furn i ture I 2 $

j. Ca rpet i ng 1 2 $

k. Cloth i ng 1 2 $

J. Anyth i ng else worth more than $100 I 2 $

(SPEC I FY): --
105. (FOR EACH IIVES· 1 in Q. 104, ASK): How much wou I d I t cos t you to replace

the (item in Q. 104)? (RECORD ABOVE)

-29-
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Carc 08

8 Is this a spl it level house?

7

Yes I

No 2

Other (SPEC IFY): 7

Don't know 8

8 (Including the. basement) , How many different stories does this house have?

NO. OF STORIES

~
(3 About how many feet above the ground is the highest part of the roof on

your house?

~FEET

IDon't know 98

B Not including bathrooms, but including the kitchen, how many rooms does
this house have?

NO. OF ROOMS

I
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Now, I'd like to talk about minor and severe flooding which could occur
in this area.

Q First, suppose there were a minor flood In this area. What damage, if
~ any, would a minor flood cause to your house and its contents?

I Don't know 998

(IF "NO DAMAGE," SKIP TO Q. 117)

111. How many feet above the floor of the lowest level of your house would the
water rise In a minor flood?

FEET

r Don I t know 98

-31-
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112. After a minor flood, how much, in dollars, do you think it would cost to
repair the damage to just the contents of this house?

$-......"""",.-­AMOUNT

(IF AMOUNT GIVEN, SKIP TO Q. 114)

(HAND R CARD #2 IF "DON'T KNOW" TO Q. 112)

I Don't know

18-22

99998

113. Here is a card with different dollar ranges on it. Tell me the letter
of the range that includes your best guess of what It would cost to
repair the damage to just the contents of this house.

LETTER

I~

114. How much, In dollars, do you think It would cost to repair the damage
to just this house itself?

$--==.---­AMOUNT

(IF AMOUNT GIVEN, SKIP TO Q. 116)

(HAND R CARD #2 J F "DON'T KNOW" TO Q. 114)

I Don't know

2.6-32

99998

115. Here is a card with different dollar ranges on It. Tell me the letter
of the range that includes your best guess of what it would cost to
repair the damage to just the house itself.

LETTER

-32-
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116. How many dollars of the total damage would be caused by the wind?

5_-,.,,,,,,",=-_­AMOUNT

I Don't know 99998

117. /low, suppose there were a severe flood In this area. What damage, if
any, would a severe flood cause to your house and its contents?

(IF "NO DAMAGE," SKIP TO INSTRUCTIONS BEFORE Q. 124)

I Don I t know

118. How many feet above the lowest floor or level of your house would the
water rise in a severe flood?

998

FEET ~

I Don't know 98

119. After a severe flood, how much, in dollars, do you think it would cost
to repair the damage to just the contents of this house?

5__..-.;;;;;-,;.;:-­
AMOUNT

It 8-52

(IF AMOUNT GIVEN, SKIP TO Q. 121)

324
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(HAND R CARD #2 IF "DON'T KNOW" TO Q. 119)

120. Here Is a card with different dollar ranges on It. Tell me the letter
of the range that Includes your best guess of what It would cost to
repair the damage to just the contents of this house.

LETTER

121. How much, In dollars, do you think It would cost to repair the damage
to just this house Itself?

$-==-­AMOUNT

(IF AMOUNT GIVEN, SKIP TO Q. 123)

(HAND R CARD #2 I F "DON'T KNOW" TO Q. 121)

IDon't know

58-62-

99998

122. Here Is a card with different dollar ranges on It. Tell me the letter
of the range that includes your best guess of what It would cost to
repair the damage to just the house itself.

LETTER

123. How many dollars of the total damage would be caused by the wind?

$-.....,-;""",,=--­
AMOUNT

-34-
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(I NTERVI EWER: ADD AMOUNTS OF DAMAGE FROM QQ. 119 OR 120 AND QQ. 121 OR
122. I F RANGE IS GIVEN, ADD HIGHEST AMOUNT OF RANGE. I F NO AMOUNTS
GIVEN IN EITHER QQ. 119 AND 120 OR QQ. 121 AND 122, USE $10,000)

8
RECORD TOTAL AMOUNT OR $10,000 HERE: $

If there were a flood here and the costs to repair the damage to your
house and Its contents were $ (total damage or $1.0,000), from what
sources, such as help from your relatives or friendS, federal aid,
flood insurance, personal savings, or a bank loan, do you think you
wou 1d get money to res tore you r house and possess Ions 1

~
Q. 125

Q. 124 AMOUNT

(CIRCLE Re 1a t i ves/f rI ends 001
$

Federa 1 government loan 002 $

ALL Flood insurance 004 $

Homeowner's insurance 008 $

Money on hand, bank 016 $
account cash

THAT
Bank loan 032 $

Selling stocks/bonds 064 $

APPLY)
Other (SPECIFY): 128 $

(SKI P TO Q. 126) Don It know 998 1/ / / / / / II
(FOR EACH SOURCE MENTI ONED, ASK):

125. How much money ,"",uld you expect to get from (source In Q. 124)1 (RECORD
ABOVE)

326

73-77

7.
Blank
79-80

34

Card 09

10-11t

15-19

20-2"

25-29

30-3\

35-39

ItO-Ita.



In the next few questions, we would like to know your estimates of the
chances of a flood causing damage to your home sometime in the future.
The following example may be helpful.

(HAND R CARD #3)

UsIng bIrth and death statistics, It Is possible to estimate the number
of males born today who will be alive at a certain age. This card shows
the chances of males belnq al ive at different ages. For example, lout
of every 2 male babIes will be al ive at age 70, while only lout of every
100,000 will be al ive at the age of 108.

(ALLOW R TO READ CARD #3)

Now, I'd lIke you to think about the chances of a flood occurring here
In the next year.

(SHOW R CARD #4)

Please tell me, one out of how many is your estimate of the chances of
a flood occurring In the next year causing (total damage from Q. 124 or
$10,000) or more damage to your home. (PROBE FOR AN ESTIMATE)

lOUT OF_---..""''''''''__
NUMBER

I Don't know

SO-55

999998

For comparison, please tell me, lout of how many is your estimate of
the chances of a fire occurring In the next year causing (total damage
from Q. 124 or $10,000) or more damage to your home. (PROBE FOR AN
ESTIMATE)

lOUT OF_-rr,-;=",-_
NUMBER

(TAKE BACK CARD #4)

I Don't know 999998

In the next year, would you say that it Is more I ikely that a fire will
cause (total dama1e from Q. 124 or $10,000) or more damage to your home,
or that a flood w 11 cause (total damage from Q. 12~ or $10,000) or
more damage to your home?

62

Fi re

-36-
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Q. 130)

Flood

Same lIkelihood

Don't know

2

3

8
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129. How many times more likely would you say the (fire/flood) would be?
(PROBE FOR AN ESTIMATE)

63-68TIMES MORE LIKELY

I Don I t know 999998

r---
~

Of ~ 1,000 homes similar to yours In value and construction, how many
wou d you estimate will suffer fire damage of (total damage from Q. 124
or $10,000) or more In the next year? (PROBE FOR AN ESTIMATE)

.
NUMBER ~

I Don't know 998

-~

b How many floods causing (total damaye from Q. 124 or $10
1
°00) or more

damage to your home do you think wi 1 occur 'n the next 06 years?
(PROBE FOR AN ESTIMATE)

,~# OF FLOODS

I Don I t know 998

8 Suppose you had thought about buying flood Insurance, and decided not to
buy It because you felt that the chances were small of flood damage occur-
ring to your home. After that, suppose there were a flood here causing
(tota 1 damage from Q. 124 or $10,000) or more damage to your home. How
would you then feel about your decision not to buy flood insurance? Would
you think it was: 7.

a good decision, even though it turned out badly, 1

a bad decision, or 2

neither a good nor a bad decision? 3

-37-
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(I F R CURRENTLY HAS FLOOD INSURANCE, "YES" TO Q. 32, SKIP TO Q. 136)

133. Suppose there were a flood here causing $ (total damage from Q. 124 or
$IO,~OO) or more damage to your home. After the flood, how 1ikely \OoOuld
you e to buy flood insurance for your home? Do you think that you:

7.
definitely \OoOuld buy it, 1

probably \OoOuld buy it, 2

probably \OoOuld ~ buy it f or 3

definitely would not buy it? 4

134. Suppose there were a severe flood In another area along (coastal or river
area) . After the flood, how likely would you be to buy flood insurance
"fO'r"your home? Do you think that you:

..
definitely would buy it, 1

probab 1y would buy It, 2

probably would ~buy it, or 3

definitely would not buy it? 4

135. Now, suppose you learned that nearly all of the homeowners in this
neighborhood had flood Insurance. How likely would you then be to buy
flood Insurance for your home? 00 you think that you:

78

definitely would buy it, 1

probably would buy It, 2

probab Iy woul d ~buy it, or 3

definitely would not buy it? 4

79 80

34

Cam 10
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(HAND R CARD #5)

8 Here Is an Interesting problem I'd I Ike you to thInk about. Suppose you
had to move out of this house and live In another house In thIs area for
exactly one year. Also, suppose that no flood Insurance was avaIlable
In the area. WhIch of two Identical houses would you prefer to own for
this one year perIod?

?

a. One to whIch a flood wi 11 cause $2,000 damage 1
sometime In the next 10 years,

or ~

one to which a flood will cause $6, DOD damage 2
sometime In the next 25 years?

(HAND R CARD #6)
•

b. How about one to which a flood will cause $6,000 1damage sometIme In the next 25 years,

or -
one to which a flood wIll cause $25,000 damage 2sometime In the next 100 years?

(HAND R CARD #7)
9

And finally, which home would you prefer to own:

c. one to which a flood wIll cause $2,000 dama ge I
sometime In the next 10 years,

or -

one to whIch a flood wIll cause $25,000 damage 2
sometIme In the next 100 years?

(TAKE BACK CARDS)

-39-
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(HAND R CARD #8)

Please read this card along with me. Once after a severe flood four
men spoke about the possibility of another severe flood occurring in
the area. The first said that a severe flood would come again soon
because when severe floods occur, more are soon to come. The second
man thought that a severe flood would come again but did not know---
when, because floods could happen In any year. The third man said
that he knew when a severe flood would occur for there-rs a regular
time. and that time must pass before a severe flood will occur again.
The~ man thought that a severe flood would not occur for a long
time because when severe floods occur, it is less likely that they
will occur again soon.

S Wi th wh ich man's idea about floods do you most closely agree? (RECORD
BELOW)

8 With which man's idea about floods do you next most closely agree?
(RECORD BELOW)

8 With which man's idea about floods do you least agree? (RECORD BELOW)

Q. 137a Q. 137b Q. 137c
MOST CLOSELY NEXT LEAST

AGREE CLOSHY AGREE

Fi rst man 1 1 1

Second man 2 2 2

Third man 3 3 3

Fourth man 4 4 4

0 What kinds of help, if any. does the federal government currently
provide to homeowners who suffer losses after a flood? ~---

Flood Insurance (Program) 01

(CIRCLE Income tax deduction 02

Loans (SPEC IFY: ) 04
ALL THAT

Aid to communities 08

Food and she 1ter 16
APPLY)

Other (SPEC IFY) : 32

None 97

Denlt know 98
(IF "LOANS" MENTIONED. CODE 04, SKIP TO Q. 140)

-40-

10-12

331



139. Does the federal government currently provide loans to homeowners to
help restore flood damages?

15

Yes 1

No 2
(SKIP TO Q. 143)

Don't know 8

140. Is there currently a forgiveness clause in federal loan agreements?
That is, is there a clause saying part of the loan does not have to
be repaid? ,.

Yes I

(SKI P TO No 2

Q. 142) Don't know 8

14 J. How much does ~ have to be repa id?

$ OR % F
AMOUNT PERCENT IDon't know 999898

142. What annual percentage interest rate is currently charged on such a
10an7

23-2&t

% ,-
RATE IDon't know 98

8 What (other) kinds of help, if any, should the federal government
provide after a flood?

......!.!=ll.

IDon't know 98
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6 What has been done or Is being done by the federal, state, or local
government to reduce flood damages to homeowners In thls area?

~

(C IRCLE
Building codes 01

Land-use regulations 02

ALL Engineering works
(dams or levees)

04

THAT Other (SPECIFY): 08

APPLY)
Nothing 97

Don't know 98

8 A land use regulation specifies where houses can be built. In th i 5 a rea t

what land-use regulations, (if any,) are there to reduce flood damages?

~

None 7

Don't know 8

8 What land-use regulations, if any, do you think there should be?

30
,.---

None 7

Don't know 8

ED A bu lId Ing code sets minimum standards for how a house can be bull t. In
this area, what bu 11 ding codes, (if any,) are there to reduce flood
damages?

~

None 7

Don't know 8

-42-

333



(3) What building codes, if any, do you think there should be?
12-

None 7

Don't know 8

8 Think now about the cost of flood Insurance premiums. Should the
government pay for all, most, little, or none of this c~ ..

All I

Host 2

Little 3

None 4

8 How about the cost of reducing flood damage by making flood-res Istant
buIlding Improvements? ~ the government pay for all, most,
little, or none of thIs cost?

H

All I

Host 2

Little 3

None 4

e Suppose there were a flood which damaged your home. Should the
government pay for all, most, little. or none of your losses?

IS

All I

Host 2

Little 3

None 4

-43-

334



What else, if anything, should federal, state, or local governments do
to reduce flood damage?

F
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® What. if anything, have you done to this property, your house or
p')ssessions to reduce the possibil ity of damage a flood cou 1d cause?
(PROBE) :

Q. 154 Q. 155

COLUMN B COLUMN C
YEAR COST

a. ---- $--

b. ---- $---
c. ---- $---
d. ---- $---
e. ---- $---

(SKIP TO Q. 151) I Noth i ng j 97

(ASK QQ. 154-156 FOR EACH MENT I ON IN Q. 153)

154. In what year did you (MENTION FROM Q. 153)? (RECORD IN COLUMN B)

155. How much money did you spend to (MENT I ON FROM Q. 153)? (RECORD IN
COLUMN C)

156. What caused you to decide to (MENTION FROM Q. 153) at that time?
(RECORD BELOW)

a.

b.

c.

d.

e.

73-77

I

336

itS_51

52_58

59-65

66-72

78
B~ank

19-80

34



Card 11

® What(else)could you do to th Is property. house or your possessions to
reduce the possibility of flood damage? (PROBE)

1st mention:

2nd mention:

3rd mention:

7 -12

(SKIP TO Nothing 979797

Q. 165) Don't know 989898

(ASK FOR EACH MENTION IN Q. 157)

158. What are some of the reasons that you haven't (mention from Q. 157)?

13-18

1st 2nd 3rd
.Me~ti~~; Me~t i~~7 Me~t i~~7,n • 1 In . 1 In . 1

(CIRCLE Too expens 1ve 01 01 01

Really won't help anyway 02 02 02

ALL
Don't have the time 04 04 04

THAT Never got around to It 08 08 08

Other (SPEC I FY) : 16 16 16

APPLY)

No (2nd/3rd) mention 1\\\\\\\\\\ 00 00

(QQ. 159-164 HAVE BEEN DELETED)
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~ If your house were totally destroyed by a flood, would you rebuIld on the
V same sIte?

,.
Yes

166. Why (not)?

(SKIP TO Q. 167)

No

Don I t know

2

8

~ Suppose you were buying another house Identical to your. In thIs nelghbor­
~ hood, and could spend an extra thousand dollars to make the house flood­

resIstant. Would you spend the money?
sa

Yes

168. Why (not)?

(SKIP TO Q. 169)

No

Don I t know

2

8

338
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6 Have you ever discussed flood insurance with anyone?

Yes xx

(SKI P TO Q. 171) No 97

170. Who? (PROBE) : Who el se?

41-42
;---

Insurance agent 01
(C I RCLE

Spouse 02

ALL Other relative(s) (SPEC I FY) : 04

Ne i ghbor( s) 08
THAT

Friend (s) 16

APPLY) Other(s) (SPECIFY): 32

-48-
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8 Does anyone you know have an Insurance pol Icy covering flooding?

Yes xx

(SKI P TO Q. 173) No 97

172. Who? ~

Re la t Ive (s) (SPEC IFY) : 04

(C IRCLE ALL Nelghbor(s) 08

THAT APPLY) Frlend(s) 16

Other(s) (SPECIFY): 32

6) Of every 100 homeowners In this immediate neighborhood, how many do you
think currently have flood insurance?

NUMBER

F
8 Who should be respons'lble for making sure that everyone knows that flood

Insurance Is available? ~

Federal government/federal officials 01
(CIRCLE

Banks, savings and loan assoc iat Ions 02

ALL Insurance company/agent 04

The medIa (newspapers, radIo, TV) 08
THAT

Local government/local officials 16

APPLY) Other (SPECIFY): 32

Don't know 98

-49-
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8 Here are some of the different kinds of Insurance that people can carry.
Do you (or your spouse) have any kind of: (RECORD I N COLUMN A)

Q. 175 Q. 176 Q. 177 Q. 178 Q. 179

COLUMN A COLUMN B COLUMN C COLUMN D COLUMN E

YES NO DK YES NQ DK $ PER YEAR YES NO YES NO

~

a. life 1 2 8 1 2 3 $ I 2 1 2
Insurance?

s
b. auto 1 2 8 1 2 3 $ 1 2 1 2

insurance?

•
c. heal th 1 2 8 1 2 3 $ 1 2 1 2

Insurance?
7

d. d Isab 1l1ty
1 2 8 1 2 3 $ 1 2 1 2 B

Insurance?
7

(ASK 0.. 176 FOR EACH "YES" IN 0.. 175) C

176. Do you pay for any of that (kind of insurance from Q. 175)1 (RECORD
IN COLUMN B)

..

(ASK QQ. 177-179 FOR EACH "YES" IN Q. 176) ,

177. How much does that cost each year? (RECORD IN COLUMN C)

178. Is any of the cost of that Insurance taken directly out of a paycheck
from an employer? (RECORD IN COLUMN D)

179. 'Were you requ i red to buy any of that i nsurance7 (RECORD IN COLUMN E)

8 Do you have a homeowner l s.comprehenslve, or fire and extended coverage
Insurance polley, the kind that includes Severa 1 types of coverage on
your home and possess Ions?

IS

Yes I

(SKIP TO No 2

Q. 186) Don I t know 8

9-56

5-72

3-7'
Lank

34

aI'd 12

7-14
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181. Were you required to buy that insurance?

16

Yes 1

No 2

182. What Is the total dollar amount of coverage you have wIth that Insurance
polley?

$
COVERAGE 11-21

I Don't know 99998

183. How much do you pay each year for your homeowner's pOlicy?

$
22-2'+

COST

I Don't know 998

184. Does your homeowner's pol ley Insur~ you against damage caused by floods
from natural disasters?

25

Yes I

No 2

Don't know 8

-51-
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(I F R CURRENTLY HAS FLOOD INSURANCE, "YES" TO Q. 32, SKI P TO Q. 186)

185. Suppose you found out that the cost of flood Insurance was one half of the
cost you now pay for your homeowner's Insurance, with the same coverage.
How likely would you then be to buy flood Insurance for your home In ad-
dition to your homeowner's Insurance? Do you think that you:

.-
definitely would buy It, I I

probably would buy it, 2

probably would ~buy it, or 3

definitely would not buy it? 4

e Have you ever bought a service contract for a:

Yes No

a. home heater? I 2

b. refrigerator? I 2

c. television? I 2

d. washer? 1 2

(IF NO SERVICE CONTRACTS. SKI P TO Q. 190)

187. Old you cancel (any of those/that) service contract (s)?

31

Yes I

(SKIP TO Q. 190) No 2

188. On which appllance(s)?
~

Home heater 01

(CIRCLE ALL Refr igerator 02

THAT APPLY) Television 04

Washer 08

-52-
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189. (IF MORE THAN ONE CANCELLED, ASK ABOUT FIRST ONE MENTIONED) Why did you
cance1 that service contract? (SPECIFY APPLIANCE: )

I
'"\

,Now, think about the next five years.~I Do you think that within the next
five years you will:

37

definitely move from this house, 1

probably move from this house, 2

(SKI P TO probably not move from this house, or 3

Q. 192) definitely not move from this house? 4

(DO NOT READ)I(SKIP TO Q. 192) Don't know 8

191. What Is the~ reason why you may move?

I
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8 In what year was this house originally built?

FYEAR

I Don I t know I 998

8 In what year did you get this house?

YEAR

I
8 How many (months/years) you have actua I Iy lived In this house?

OR
MONTHS YEAl\S

I
e What was the dollar value of this house and land when (it was bought/you

built the house)?

$
DOLLAR VALUE "8-52

I Don I t know 99998

8 About how much would this property sell for on today's market, Including
the lot and all buildings on it?

$
AMOUNT 53-57

I Don I t know 99998
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-
~

About how much would you estimate the land alone is worth, without any
bu lId Ings?

$
AMOUNT

58-62

r Don It know 99998

/-'\

~
How many mortgages have you had on th Is house and property?
(C I RCLE NUM8ER I N COLUMN A)

"

Q. 198 Q. 199 Q. 200 Q. 201 Q. 202
COL. A COL. 8 COL. C COL. D COL. E

# OF $ # OF ANNUAL INTEREST
MORTGAGES YEAR ORI GI NAL YEARS RATE

0 (SKIP TO Q. 203)

1 $ %

2 $ %

3 $ %

4 $ %

(ASK QQ. 199-202 FOR EACH MORTGAGE)

199. In what year did you originally get that mortgage? (RECORD I N COLUMN 8)

200. IIhat was the original amount of that mortgage? (RECORD IN COLUMN C)

201. For how many yea rs was that mortgage made? (RECORD IN COLUMN D)

202. IIha t annua I percentage Interest rate was charged? (RECORD IN COLUI'IN E)

6 In 1974, how much will you pay for local taxes on this house and property?

$
1974 PROPERTy TAX

~
r Don I t know -\ 9998

-55-
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r;04~' I am going to read two statements. After I read them, tell me which one
~ best describes how you feel. Please select the statement which you

bel ieve to be more true, and not the one that you would I ike to be true.

(HAND R CARD #9)

Here Is the first statement.

A. Many of the unhappy things in people's lives are partly
due to bad luck.

Here Is the second statement.

B. People's misfortunes result from the mistakes they make.

Which statement~ describes how you feel?

Statement A 1

Statement B 2

(HAND R CARD #10)8 Here are two more statements. The first one is:

A. Many times I feel that I have little influence over the
thtngs that happen to me.

The second statement Is:

B. It Is impossible for me to bel ieve that chance or luck plays
an important role in my life.

Which statement best descri.bes how you feel?

Statement A 1

Statement B 2

(TAKE BACK CARDS)

Now, some questIons about you.

Q What is your relIgious preference, if any? Is it Protestant, Cathol ic,
~ Jewish, or what?

Protestant 1

Cathol ic 2

Jewi sh 3

None 4

Other (SPECIFY): 7

-56-
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e What is the highest grade in sChool which you completed?
.,

None 1

1 - 8 2

9 - 11 3

12 (high school graduate) 4

Some co 11 ege or training past high school 5

College graduate 6

5 or more yea rs co lIege 7

8 Are you currently employed, retired, unemployed, or what?

••
Employed 1

Ret ired 2

Unemployed 3

Other (SPECIFY) : 7

-57-
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8 What is your usual occupation? What kind of work do you usually do?

OCCUPATIONAL TITLE'

OUT IES

8 In what business or indus try is that?

BUSINESS OR INDUSTRY

I
~ Do you usually work for yourself or for someone else?

Self I

Someone el se 2

Partnership 3

8 Are you currently:

<?

married, I

widowed, 2

divorced, 3

separated, or 4

have you neve r been married? 5

-58-
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(ASK QQ. 213-217 ABOUT HOUSEHOLD HEAD FROM SCREENING FORM. IF R IS
HOUSEHOLD HEAD, SKIP TO Q. 218)

213. Now, some questions about (name of head). What is the highest grade
in school which (he/she) completed?

33

None 1

I - 8 2

9 - 11 3

12 (high school graduate) 4

Some co 11 ege or training past high school 5

College graduate 6

5 or more years college 7

214. Is (he/she) currently employed, retired, unemployed, or what?
,.

Employed 1

Retired 2

Unemployed 3

Other (SPEC IFY) : 7

215. What is (his/her) usual occupation? What kind of work does (he/she)
usually do?

OCCUPATIONAL TITLE

DUTIES

216. In what business or industry is that?

BUSINESS OR INDUSTRY
55-51

I
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217. Does (he/she) usually work for (him-/her-) self or for someone else?

Self 1

Someone else 2

Partnersh i p 3

(HAND R CARD #11)

(3) Here is a card with different incomes on it. In 1973. what was your
total fami Iy income, before taxes, from all sources? Just tell me the
letter.

FLETTER

(HAND R CARD 112)

8 In 1973. how much of that income was saved or invested? Just tell me
the letter.

~
LETTER IDon't know 8

THANK R AND TERMINATE

(INTERVIEWER: FILL IN)

220. (IF R REFUSED TO GIVE TOTAL FAMILY INCOME): Estimate total family
income for 1973.

$
ESTIMATED YEARLY INCOME F

8 Race (BY OBSERVATION):
63

White 1

Black 2

Other (SPECIFY): 3
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e What records. if any. did R look up or consult during the interview?

~

(CIRCLE Insurance pol icy(ies) I

ALL Mortgage papers 2

THAT Other (SPECIFY): 4

APPLY)

None 0

8 Respondent's cooperation was:
65

Very good I

Good 2

Fair 3

Poor 4

~ Other persons present at interview were: ~

No one 0

(C IRCLE Chi ldren I

ALL R's spouse 2

THAT Other adults (SPECIFY): 4

APPLY)

8 Is this Interview of questionable quality?
67

Yes I

(SKIP TO Q. 227) No 2

-61-
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226. (I F "QUEST IONABlE QUAL ITY") Reason for this:

58-70

(CIRCLE Spoke English poorly 001

Evasive, suspicious 002

All Drunk. mentally disturbed 004

Had poor hearing or vision 008

THAT low intell igence 016

Confused by frequent interrupt ions 032

APPLY) Bored or uninterested 064

Other (SPECIFY): 128

8 What questions, if any. did R have difficulty in understanding or
answering?

QUESTION NUMBERS
71-76

I

0 NOTE ANYTHING ELSE ESSENTIAL TO THE INTERPRETATION AND UNDERSTANDING OF
THIS INTERVIEW.

77

I
7.
Blank

'19-80

34
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Appendix A.4

Variable Name

AGE

ALL. EXPER

Question Numbers
Used in Creating
Variable

Screeni ng form

67

Definition

Age of the house­
ho1 d head

Hazard experience
in any house

Categori es

1 = Less than 30 years
= Between 30 and 49

years
= Between 50 and 64

years
65 years or older

= No disaster exper­
ience

= Suffered one
disaster

= Suffered more than
one disaster

AWAR. INSUR 15 Awareness of the
availabil ity of
hazard insurance in
nei ghborhood

CONTACT. INSUR 14 Initial source of
contact regarding
hazard insurance

Is aware
Unaware

= Mass media
= Insurance agent
= Fri ends, nei ghbors,

relatives
= Official organiza­

tions
5 = Don't know

CONTINGENCY. PRICE (R)

easT. INSUR

DEDUCTIBLE

DISCUSS

17,19,20,32,52
53, 119, 120,
121, 122, 126,
196

17, 19, 20, 32,
52, 53, 196

21

170

Re1a tes insurance
premi urn to the
chances and conse­
quences of a severe
disaster

Best estimate of
the cost of insur­
ance per $1,000
coverage

Subjective estimate
of deductible
amount written into
insurance pol icy

Has discussed hazard
insurance with
fri end, nei 9hbor, or
relative

Continuous variabl e

Unable to estimate
Estimate less than
actua I cost
Estimate approximates
actual cost
Es timate greater than
actual cost

Some deductible
No deductible
Don't know

Yes
No
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Appendix A.4 (Continued)

Variable Name

EDUCATION

Question Numbers
Used in Creating
Variable

207. 213

Definition

Education

Categories

= Less than high school
graduate

= At least high school
graduate

EMPLOYMENT

EXPERIENCE

FATE

FUT. DAMAG

GOVERN. AID

208, 214

66

204, 205

119,120,121,122

119, 120, 121, 122
125

Employment status of Not retired
househo1d head Retired

Hazard experi ence in No di saster
present house experience

2 = Suffered one disaster
3 Suffered more than one

disaster

Perception of the = Important role
role fate plays in = Some importance
1ife = Little importance

Subjective estimate 1 = Unabl e to estimate
of future damage in 2 No damage
a serious disaster 3 = $10,000 damage or less

4 = Between $10,001 and
$30,000 damage

= More than $30,000
damage

SUbjective estimate No government aid
of proportion of Less than 1/3 of loss
federal aid expected covered by government
as a function of aid
damage from a 3 Between 1/3 and 2/3
seri ous di sas ter 4 More than 2/3

5 = Unable to estimate

HAVE. INSUR

HOMEOWNERS

HOUS. VALUE

INCOME

356

32

181

196

218, 220

Insurance status

Requ i red to buy
homeowner lsi ns.

Current value of
house and 1and

Income

= Insured
= Uninsured

= ~Ias required
Not required

Less than $30,000
Between $30,000 and
$59,999
$60,000 or more

$10,000 or less
Between $10,001 and
$25,000

3 = More than $25,000



Appendix A.4 (Continued)

Variable Name

Question Numbers
Used in Creating
Variable Definition Categories

INTEREST. INSUR 27, 28 Principal factor 1 = Aware of hazard
triggering interest 2 = Personal discussions
in insurance 3 Pub1 icity about

insurance
4 Required to buy

Marital status = Married
= Not ma rri ed

Maximum premium Continuous variable
homeowners are
will; ng to pay per
$1,000 of insurance
coverage

KNEW. PRONE

KNOWONE 172

KNOW. PREMIUM 19, 20, 32, 52

LI KEL Y. MOVE 190

MARITAL. STAT 212

MAX. PREMIUM 32, 35, 36, 53,
65, 196

Awareness of hazard
proneness of neigh­
borhood when moved
in

Knows friend, neigh- 1
bor, or re1atiye 2
with hazard insur­
ance

Ability to estimate
cost of hazard
insurance

Likelihood of mov- 1
ing in next five 2
years 3

4

= Was aware
Unawa re or 1i ved
entire life in
ne i ghborhood

Yes
= No

Can estimate
Unable to estimate

Definitely move
Probably move
Probably not move
Definitely not move

MINOR.FUT. DN1AG

NUM8. CHILDREN

112, 113, 114,
115

Screening form

Subjective estimate
of future damage in
a minor disaster

Number of chi 1dren
under 18

1 = Unable to estimate
2 = No damage
3 = $5,000 damage or less
4 = Between $5,001 .and

$15,000 damage
= More than $15,000

damage

= No chi 1dren
= One child
= Two ch il dren
= Three or more children
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Appendix A.4 (Continued)

Variable Name

NU~1B. DISASTER

Ques t i on Numbers
Used in Creating
Variable

131

Defini tion

Subjective estimate
of probabi1 ity of
di sas ter occurri ng
(as rel ated to num­
ber of di sas ters
occurring in given
time period)

Categories

= High probabi 1ity
(greater or equal to
.1)

= Medium probabil ity
(between .09 and .02)

3 = Low probabil i ty (.01)
4 Almost impossible

(less than .01)
Unable to estimate

Subjective estimate
of probability of
disaster occurring
(as related to
chance of 1iving to
different ages)

PAST. DAMAG

PROBAB IL lTV

47,68, 69, 70

126

Cumulative past For Flood
damage suffered 0 = No damage
while not covered by 1 = $1,000 damage or less
hazard insurance 2 = Between $1,001 and

$5,000 damage
3 = Between $5,001 and

$10,000 damage
4 = More than $10,000

damage

For Earthguake
o - No damaqe
1 = $500 damage or 1ess
2 = Between $501 and

$2,500 damage
3 = More than $2,500 damage

High probabi 1ity
(greater or equal to.l)
Medi urn probabi 1ity
(between .0999 and .01)

3 = Low probabil ity
(between .00999 and
.000011)
Almost impossible (less
than or equal to .00001)
Unable to estimate

PROBLEM

RISK. AV

SAVINGS

358

1, 3'

175, 179, 181

219

Perception of
hazard problem

Aversion to risk

Savings last year

Serious problem
2 = ~'i nor problem
3 = Non-existent problem

1 = Highly averse to risk
2 = Somewhat risk averse
3 = Slight risk aversion

1 = $500 or less
2 = Between $501 and $2,000
3 = More than $2,000
4 = Unable to estimate



Appendix A.4 (Continued]

Variable Name

SERVICE. CONTRACT

Question Numbers
Used in Creating
Variable

186

Definition

Number of service
contracts purchased
for app1 iances

Categories

= Bought 4 service
contracts

= Bought 3 contracts
3 = Bought 2 contracts
4 = Bought 1 contract
5 = Oi d not buy any servi ce

contracts

TOTAL. OAMAG 69, 70 Cumulate past damage For Flood
o = No damage
1 = $1,000 damage or less
2 = Between $1,001 and

$5,000 damage
3 = Between $5,001 and

$10,000 damage
4 = More than $10,000 damage

YEAR. HOUS

YEARS. NEIGHB

194 Years 1ived in
present house

Years lived in
neighborhood

For Earthquake
o - No damage
1 = $500 damage or 1ess
2 = Between $501 and $2,500

damage
3 = More than $2,500 damage

1 = Less than 4 years
2 = Between 4 and 14 years
3 = At least 15 years

1 = Less than 4 years
2 = Between 4 and 14 years
3 = At least 15 years
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A.5
Relationships Among
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Chi Squares and Tests of
Significance from Two-Way
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Appendix A.5

Fl ood Survey

Second
Variable

Degrees of Significance
Freedom Level •

Trend Description (based
on .05 significance level)

A. Awareness of Problem (Stage 1)-- PROBLm

AGE 5.74 0.453 Not significant

ALL. EXPER 216.72 4 0.0 The more important the problem,
the more likely one is to have
experienced a flood.

EDUCATION 7.33 0.026 The more important the probl em,
the more 1i kely one is to have
graduated from high school.

EXPERI ENCE 248.48 0.0 The more important the problem,
the more likely one is to have
suffered a flood in thei r
present home.

INCOME 7.17 0.127 Not s i gnifi cant.

KNEW. PRONE 238.95 0.0 The more important the problem,
the more 1ike1y one is to have
known the area was flood prone
when they moved there.

TOTAL. DAMAG 188.35 0.0 The more important the prob1 em
is, the more f1 Dod damage one
tends to have suffered.

YEARS. HOUS 7.19 0.126 Not significant.

YEARS. NEIGHB 5.84 0.212 Not significant.

B. Awareness of fnsurance (Stage 2)-- AWAR.INSUR

AGE 3.24 0.356 Not significant.

EDUCATION 41.00 0.0 Those that are aware of insur-
ance in their neighborhood are
more likely to have graduated
from high school;

INCOME 28.14 0.0 Those that are aware of insur-
ance in their neighborhood tend
to have higher incomes.

*Significance level of 0.0 indicates less than 0.00005.
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Appendix A.5 (Continued)

Flood Survey

Second
x 2

Degrees of Significan,e Trend Description (based
Variable Freedom Level * on .05 significance level)

PROBABILITY 81.47 4 0.0 Those that are aware of
insurance in their neighborhood
tend to feel that floods have a
higher chance of occurring.

PROBLEM 145.3B 0.0 Those that are aware of insurance
in their neighborhood tend to
view floods as a more important
problem.

YEARS. HOUS 12.49 0.002 Those that are aware of insurance
in their neighborhood tend not to
have lived in their present house
for along peri od of time.

YEARS. NElGHB 7.54 0.023 Those that are aware of insurance
in their neighborhood tend not to
have 1i ved in the area for along
period of time.

C. Awareness of Insurance (Stage 2)- KNOW. PREMIUM

AGE 3.21 0.361 Not significant.

EDUCATION 0.31 D.57B Not significant.

INCOME 17.71 0.0001 Those that are able to estimate
the insurance premium tend to
have higher incomes.

PROBABILITY 34.79 0.0 Those that are able to estimate
the insurance premium tend to
feel that there is a higher
chance of a flood occurring in
their neighborhood.

PROBLEM 41.55 0.0 Those that are able to estimate
the insurance premium tend to
view floods as a more important
problem.

YEARS. HOUS 2.22 0.329 Not significant.

YEARS. NEIGHB 3.07 0.215 Not significant.

*Significance level of 0.0 indicates less than 0.00005.
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Appendix A.5 (Continued)

Flood Survey

Second Degrees of Signi fi cance Trend Description (based
Variable ,2 Freedom Level • on .05 significance level)

D. Insurance Adoption Decision (Stdge 3)__ HAVE. INSUR
0.1. Socia-Economic Factors

AGE 7.68 0.053 Those that have insurance tend
to be older.

EDUCATION 29.16 0.0 Those that have insurance are
more 1ikely to have graduated
from high school.

EMPLOYMENT 0.92 0.338 Not significant.

INCOME 42.10 0.0 Those that have insurance tend
to have higher incomes. (See
section 5.4.3 for more
information.)

MARITAL. STAT 19.18 0.0 Those that have insurance are
more likely to be married.

NUMB. CHILDREN 11. 54 D.009 Those tha t have insurance tend
to have fewer children.

SAVINGS 20.37 0.0 Those that have insurance tend
to save more of their .vearly
income.

0.2. Relationship of Homeowner to Property

LI KEL Y. MOVE 14.55 0.002 Those that have insurance are
less likely to move from their
present home.

HOUS. VALUE 23.50 0.0 Those that have insurance tend
to own more valuable houses.

YEARS. HOUS lB.06 0.0001 Those that have insurance tend
not to have 1ived in their
present house for a long period
of time.

YEARS. NEIGHB 16.32 0.0003 Those that have insurance tend
not to have 1ived in the
neighborhood for a long period
of time.

'Significance level of 0.0 indicates less than 0.00005.
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Appendix A.5 (Continued)

Fl ood Survey

Second
Variable

Degree of
Freedom

Si gn; fi canee
level *

Trend Description (based
on .05 significance level)

0.3. Relationship of Homeowner to Hazard

All. EXPER 118.23 0.0

EXPERIENCE 125.67 0.0

FUT. DAMAG 194.04 4 0.0

MINOR. FUT. DAMAG 19.02 0.001

NUMB. DISASTER 101. 74 0.0

PAST. DAMAG 102.16 0.0

PROBABILITY 140.53 0.0

Those that have insurance are
more 1i ke1y to have experienced
a flood.

Those that have insurance are
more likely to have suffered
a flood in thei r present home.

Those that have insurance tend
to expect large amounts of
damage. (See section 5.2.3 for
more i nforma tion.)

Those that have insurance tend
to expect greater damage.

Those that have insurance tend
to bel ieve that more floods
will occur in their neighborhood.

Those that have insurance tend
to have suffered more flood
damage. (See section 5.4.3 for
more information.)

Those that have insurance tend
to feel that the probabil ity of
a flood occurring is higher.
(See section 5.2.4 for more
information. )

PROBLEM 282.08 0.0 Those that have insurance tend
to view flooding as a more
important problem. (See section
5.4.3 for more information)

0.4. Personal Influence

DISCUSS 278.89 0.0 Those that have insurance are
more 1ike1y to have discussed
insurance with SOOleane. (See
section 5.4.3 for more
information.)

*Significance level of 0.0 indicates less than 0.00005.
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Appendix A.5 (Continued)

Flood Survey

Second
Variable

KNOWONE 417.28

Degree of
Freedom

Si gnifi cance
level *

0.0

Trend Descri pti on (based
on .05 significance level)

Those that have insurance are
more likely to know someone
el se "ith insurance. (See
secti on 5.4.3 for more
informati on.)

0.5. Aversion to Risk

HOMEOWNERS 11 .60 0.001

RISK. AV 44.03 0.0

SERVICE. CONTRACT 2.79 4 0.593

0.6. Fate Control

FATE 0.32 0.852

*Significance level of 0.0 indicates less than 0.00005.

Those that have insurance are
more likely to have voluntarily
purchased homeowner's insurance.

Those tha t have insurance tend
to be more averse to risks.
(See section 5.4.3 for more
i nforma ti on. )

Not significant.

Not significant.
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Appendix A.5 (Continued)

Earthquake Survey

Second
y2

Degrees of Significance Trend Description (based
Vari ab1e Freedom Level * on .05 s i gnifi cance 1eve1)

A. Awareness of Probl em (Stage 1) --PROBLEM

AGE 12.69 0.048 The more important the problem,
the more middle aged one tends
to be.

ALL .EXPER 15.03 0.005 The more important the problem,
the more 1ikely one is to have
experienced an earthquake.

EDUCATION 5.78 0.056 The more important the problem,
the more 1ikely one is to have
graduated from high school.

EXPERIE~CE 7.85 4 0.097 Not significant.

INCONE 3.62 4 0.460 Not significant.

KNEI'. PRONE 105.18 0.0 The more important the problem,
the more 1ike ly one is to have
known the area was earthquake
prone when they moved there.

ToTAL.DAMAG 16.75 0.010 The more important the problem,
the more earthquake damage one
tends to have suffered.

YEARS. HoUS 3. as 0.549 Not significant.

YEARS. NEIGHB 3.26 0.515 Not significant.

B. Awareness of Insu ra nee (S tage 2) - -AllAR. INSUR

AGE 9.16 0.027 Those that are aware of insurance
in thei r nei ghborhood tend to be
younger.

EDUCATION 47. 07 0.0 Those that are aware of insurance
in their neighborhood are more
likely to have 9raduated from
high school.

INCoNE 35.04 0.0 Those that are aware of insurance
in thei r nei ghborhood tend to
have higher incomes.

*Significance level of 0.0 indicates less than 0.00005.
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Appendix A.5 (Continued)

Earthquake Survey

Second
x

2 Degrees of Significance Trend Description (based
Variabl e Freedom Level * on .05 significance level)

PRDBAB I LlTY 19.40 4 0.001 Those that are aware of insurance
in their neighborhood tend to
feel that quakes have a higher
chance of occurri ng.

PROBLEM 49.62 0.0 Those that are aware of insurance
in their neighborhood tend to
view quakes as a more important
probl em.

YEARS .HOUS 26.57 0.0 Those that are aware of insurance
in their neighborhood tend to
have lived in their present house
for a shorter period of time.

YEARS .NEIGHB 20.35 0.0 Those that are aware of insurance
in their neighborhood tend to
have lived in the area for a
shorter peri od of time.

C. Awareness of Insurance (Stage 2)--KNOW. PREMIUM

AGE 6.48 0.091 Not significant;,

EDUCATION 1. 63 0.201 Not significant.

INCOME 5.96 0.051 Those that are able to estimate
the insurance premium tend to
have higher incomes.

PROBAB I LlTY 9.73 4 0.045 Those that are able to estimate
the insurance premium tend to
feel that there is a higher
chance of an earthquake occurring
in thei r nei ghborhood.

PROBLEM 13.88 0.001 Those that are able to estimate
the insurance premium tend to
view earthquakes as a more
important problem.

YEARS .HOUS 6.69 0.035 Those that are able to estimate
the insurance premium tend not
to have 1ived in their present
house for a long period of time.

YEARS.NEIGHB 5.22 0.074 Not significant.

*Significance level of 0.0 indicates less than 0.00005.
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Appendix A.5 (Continued)

Second
Variable

Earthquake Survey

Degrees of Sionificance
Freedom "Level *

Trend Description (based
on .05 significance level)

D. Insurance Adoption Decision (Stage 3)--HAVE. INSUR

0.1. Socio-Economic Factors

AGE

EDUCATION

EMPLOYMENT

INCOME

MARITAL .STAT

NUMB. CHILDREN

SAVINGS

7.48

33.13

4.19

21. 13

6.50

2.86

14.09

3

3

0.058

0.0

0.041

0.0

0.011

0.414

0.001

Those that have insurance tend
to be mi dd1 e aged.

Those that have insurance are
more 1i ke1y to have gradua ted
from high school.

Those that have insurance are
more likely not to be retired.

Those that have insurance tend
to have higher incomes. (See
section 5.4.3 for more
information. )

Those that have insurance are
more likely to be married.

Not significant.

Those that have insurance tend
to save more of their yearly
income.

0.2. Relationship of Homeowner to Property

LI KEL Y. MOVE

HOUS. VALUE

YEARS. HOUSE

YEARS.NEIGHB

6.83

12.25

14.31

9.44

0.077

0.002

0.001

0.009

Not significant.

Those that have insurance tend
to own more valuable houses.

Those that have insurance tend
not to have 1ived in their
present house for a long period
of time.

Those that have insurance tend
to have 1ived in the neighbor­
hood for a shorter peri od of
time.

0.3. Relationship of Homeowner to Hazard

ALL. EXPER 0.54 0.763 Not significant.

*Significance level of 0.0 indicates less than 0.00005.
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Appendix A.5 (Continued)

Earthquake Survey

Deqrees of Significance
Freedom Leve1 *

Second
x2Variable

EXPERIENCE 0.54

FUT.DAMAG 53.29

MINOR. FUT.DAMAG 16.39

NUMB. DISASTER 56.06

PAST. DP,~AG 4.70

PROBAB I LITY 26.88

4

0.764

0.0

0.003

0.0

0.200

0.0

Trend Description (based
on .05 significance level)

Not significant.

Those that have insurance tend
to expect larger amounts of
damage. (See section 5.2.3
for more infonnation.)

Those that have insurance tend
to expect greater damage.

Those that have insurance tend
to bel ieve that more earthquakes
will occur in their neighborhood.

Not significant.

Those that have insurance tend
to feel that the probabil ity of
an earthquake occurring is
higher. (See section 5.2.4 for
more infonnation.)

PROBLEM 41.44 0.0 Those that have insurance tend
to view earthquakes as a more
important problem. (See sect; on
5.4.3 for more information)

0.4. Personal Influence

DISCUSS

KNOWONE

172.06

172.85

0.0

0.0

Those that have insurance are
more likely to have discussed
insurance with someone. (See
section 5.4.3 for more
information. )

Those that have insurance are
more likely to know someone else
with insurance. (See section
5.4.3 for more information.)

0.5. Risk Aversion

HOMEOHNERS

RISK. AV

2.10

6.50

0.349

0.039

Not significant.

Those that have insurance tend
to be more averse to risks.
(See section 5.4.3 for more
information. )

*Significance level of 0.0 indicates less than 0.00005.
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Appendix A.5 (Continued)

Earthquake Survey

Second
Vari ab1e

SERVICE CONTRACT

0.6. Fate Control

FATE

8.42

3.18

DeClrees of Significance
Freedom Leve1 *

0.077

0.204

Trend Descri pti on (based
on .05 significance level)

Not significant.

Not significant.
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Appendix A.6.1 Determinants of Insurance Purchase
(Regression for 25% Combined Sample)

Ordinary Least Squares Logit

Effect on
Name of Variable Coefficient T-ratio Coefficient Probabi 1i ty T-ratio

(A rox. )

Homeowner has ins urance Dependent Variable

Constant term1 .001 -2.913 .052

Educati on
At least hi gh school .023 .55 .098 .005 .41
graduate

Income
Medi urn .043 1.1 .225 .012 .97
High .055 1.1 .329 .019 1.1

Marital Status
Marri ed - .013 - .31 - .073 - .003 - .30

Risk Aversion
Medium .063 1.0 .362 .021 .98
High .088 1.4 .542 .034 1.5

Prob1em and Know Someone
Serious Ves .660 12.4 3.620 .618 9.6
Minor Ves .659 10.6 3.561 .605 8.2
None Ves .480 6.8 2.623 .376 6.1
Serious No .264 4.6 1.571 .156 4.4
~Iinor No .217 4.2 1.387 .127 4.0

Log (probabil i ty of
di sas ter) .021/unit 2.3 .121/unit .030/unit 2.3

Age . 0025/yr. 2.0 . 015/yr . .004/yr. 2.1

Vears lived in house - . 00023/yr. -1. 4 - . 0014/yr . - .0004/yr. -1. 5

Future damage
Can't estimate .0048 .084 .121 .006 .37
No damage - .116 -2.4 - .706 - .025 -2.2
Some damage .0012/$1000 2.0 .0094/$1000 .0024/ $lDOO 2.1

Type of hazard
Coas ta 1 zone A .048 1.1 .289 .016 1.2
Coastal zone B - .004 - .074 - .034 - .002 - .11
Ri veri ne zone A - .038 - .68 - .235 - .0lD - .71
Ri veri ne zone B .030 .44 .255 .014 .58

R2
= .327

lEstimated probability of homeowner purchasing insurance who:
(a) is not a high school graduate,
(b) has low income,
(c) is not married,
(d) is not risk averse,
(e) thi nks there is no haza rd problem whi 1e not knowi n9 anyone with insurance,
(f) expects $1 future damage, and
(g) lives in an earthquake area.
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Appendix A.6.2 Determinants of Insurance Purchase
(Regression for 100% Combined Sample)

Ordinary Least Squares Logit

Effect on
Name of Variable Coefficient T-ratio Coeffi ci ent Probabi 1ity T-ratio

A rox. )

Homeowner has insurance Dependent Va ri ab1e

Constant term1
.022 -2.873- .054

Educativn
At least hi gh school
graduate .065 3.2 .372 .022 3.2

Income
Medi um .048 2.3 .261 .015 2.2
Hi gh .054 2.3 .299 .017 2.2

Marital Status
Married .033 1.5 .199 .011 1.7

Risk Aversion
Medium .056 1.8 .343 .020 1.9
Hi gh .105 3.3 .632 .043 3.4

Prob1em and Know Someone
Seri ous Yes .576 21.4 3.007 .480 17.6
I~inor Yes .514 17.1 2.526 .361 14.1
None Yes .298 8.3 1.534 .154 7.9
Seri ous No .199 7.0 1.046 .085 6.6
Minor No .132 5.2 .764 .055 5.2

Log (probabil ity of
disaster) .018/unit 4.0 .102/uni t .026/unit 4.0

Age .0032/yr. 5.4 .019/yr. .005/yr. 5.5

Years lived in house - .00033/yr. -4.4 - . OD20/yr. - . 0005/yr. -4.5

Future damage
Can't estimate - .0046 - .15 - .015 - .001 - .088
No damage - .164 -6.6 - . 976 - .033 -6.5
Some damage .0010/$1000 3.0 .0059/$1000 .0015/ $1 000 3.0

Type of haza rd
Coastal zone A .036 1.7 .212 .012 1.8
Coasta 1 zone B .035 1.3 .202 .011 1.3
Ri veri ne zone A - .025 - .87 - .165 - .008 -1. 0
Ri veri ne zone B .046 1.4 .291 .017 1.5

R2
= .292

1Estimated probabi 1ity of homeowner purchasi ng insurance who:
(a) is not a high school graduate,
(b) has low income,
(c) is not married,
(d) is not ri sk averse,
(e) thinks there is no hazard problem while not knowing anyone with insurance,
(f) expects $1 future damage, and
(g) lives in an earthquake area.
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Appendix A.6.3 Determinants of Insurance Purchase
(Regression for 75% Flood Sample)

Ordinary Least Squares Logit

Effect on
Name of Variable Coefficient T-rati 0 Coeffi c i ent Probabil i ty T-ratio

A rox. )

HOIreowner has insurance Oependent Variable

Constant term1 .045 -2.450 .079

Education
At least hi9h school
9raduate .051 1.9 .284 .023 1.8

Income
Medium .029 1.0 .146 .Oll .92
Hi9h .055 1.7 .307 .026 1.6

Marital Status
Married .030 1.1 .191 .015 1.1

Ri sk Avers i on
Medium .069 1.7 .402 .035 1.7
High .131 3.1 .771 .078 3.1

Prob1em and Know Someone
Serious Yes .549 15.9 2.850 .519 13.2
Minor Yes .434 10.6 2.078 .329 8.9
None Yes .245 5.6 1.257 .153 5.2
Serious No .198 5.1 1.034 .116 4.8
Minor No .142 3.8 .789 .080 3.8

L09 (probability of
disaster) .Oll/unit 2.6 .094/unit .024/unit 2.5

Age .0032/yr. 4.1 .01g/yr. .0046/yr. 4.1

Years lived in house - . 00039/yr. -3.9 - .0023/yr. - . 00058/yr. -4.0

Future damage
Can't estimate .015 .35 .086 .007 .35
No damage - .159 -4.9 -.890 - .045 -4.6
Some damage .0015/$1000 2.7 .0083/$1000 .0021/$1000 2.5

Type of hazard
Coas ta1 zone A - .026 - .73 - .155 - .011 - .73
Coas ta1 zone B - .010 - .25 - .060 - .004 - .25
Ri veri ne zone A - .068 -1.7 - .420 - .026 -1. 8

R2 = .307

1Estimated probabil i ty of homeownerpurchasi ng insurance who:
(a) is not a high school graduate,
(b) is low income,
(c) is not married,
(d) is not risk averse,
(e) thinks there is no hazard problem while not knowing anyone with insurance,
(f) expects $1 future damage, and
(g) lives in riverine zone B.
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Appendix A.6.4 Detenninants of Insurance Purchase
(Regression for 25% Flood Sample)

Ordinary Least Squares Logit

Effect On
Name of Vari ab le Coeffi ci ent T-ratio Coefficient Probabi 1i ty T-ratio

A rox. )

Homeowner has insurance Dependent Variable

Constant term1 .044 -2.525 .074

Education
At 1eas t hi gh school

- .64'graduate - .030 - .213 - .013 - .74

Income
Medi urn .059 1.3 .308 .024 1.1
Hi gh .033 .58 .220 .017 .62

Marital Status
Married - .009 - .18 - .087 - .006 - .28

Ri sk Avers i on
Medi urn .024 .34 .097 .007 .22
Hi gh .055 .75 .337 .027 .74

Problem and Know Someone
Serious Yes .638 11.3 3.477 .647 8.6
Minor Yes .603 8.0 3.186 .585 6.2
None Yes .442 6.2 2.415 .398 5.4
Serious No .254 4.0 1.449 .180 3.7
Minor No .161 2.6 1.077 .116 2.7

Log (probabil ity of
disaster) .021/unit 2.0 .131/unit .033/unit 2.0

Age .0036/yr. 2.7 .023/yr. .0057/yr. 2.6

Years 1i ved inhouse - . 00030/yr. -1.6 - .0020/yr. - .00049/yr. -1. 7

Future damage
Can't estimate .040 .60 .366 .029 .92
No damage - .094 -1. 7 - .561 - .030 -1. 5
Some damage .0025/$1000 2.5 .019/$1000 .0049/$1000 2.5

Type of hazard
Coas ta1 zone A .018 .28 .010 .001 .02
Coas ta1 zone B - .038 - .55 - .323 - .019 - .71
Ri veri ne zone A - .057 - .82 - .426 - .024 - .92

R2
= .370

lEstimated probability of homeowner purchasing insurance who:
(a) is not a hi9h school graduate,
(b) is low income,
(c) is not married,
(d) is not risk averse,
(e) thinks there is no hazard problem while not knowing anyone with insurance,
(f) expects $1 future damage, and
(g) lives in riverine zone B.
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Appendix A.6.5 Determinants ofInsurance Purchase
(Regression for 100% Flood Sample)

Ordinary Least Squares

Name of Variable Coeffi ci ent T-ratio Coeffi ci ent

Logit

Effect on
Probabi 1i ty

(A rox.)
T-rati 0

Homeowner has insurance

Cons tant term1 .047

Dependent Variable

-2.438 .080

Educat ion
At least hi gh school
graduate

Income
Medi um
Hi gh

l·la ri ta1 Status
Married

Risk Aversion
Medi um
Hi gh

Prob 1em and Know Someone
Seri ous Yes
Mi nor Yes
None Yes
Serious No
Minor No

Log (probabil ity of
di saster)

Age

Yea rs 1i ved inhouse

Future damage
Can't estimate
No damage
Some damage

Type of hazard
Coastal zone A
Coas ta1 zone B
Ri veri ne zone A

R2
= .317

.030

.041

.054

.018

.056

.109

.570

.473

.297

.209

.147

.017/unit

. 0033/yr.

- .00037/yr.

.020
- .143

.0017/$1000

- .015
- .015
- .067

1.3

1.7
1.9

.73

1.6
3.0

19.4
13.2
8.0
6.3
4.6

3.1

4.8

-4.2

.56
-5.1
3.6

- .47
- .44
-1.9

.158

.216

.317

.112

.314

.641

2. 957
2.297
1.532
1.095

.840

.099/unit

.019/yr.

- .0022/yr.

.135
- .799

.011/$1000

- .101
- .103
- .413

.012

.017

.027

.009

.026

.062

.547

.384

.207

.127

.088

. 025/uni t

.0048/yr.

- .00055/yr.

.011
- .043

.0026/ $1000

- .007
- .007
- .026

1.2

1.6
1.9

.76

1.5
2.9

15.8
10.9

7.4
5.9
4.6

3.0

4.8

-4.2

.66
-4.7

3.4

- .54
- .50
-2.0

lEstimated probability of homeowner purchasing insurance who:
(a) is not a high school graduate.
(b) is low income,
(c) is not married,
(d) is not risk averse,
(e) thi nks there is no hazard problem whil e not knowi ng anyone wi th insurance,
(f) expects $1 future damage, and
(g) lives in riverine zone B.
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Appendix A.6.6 Determinants ofInsurance Purchase
(Regression for 75% Earthquake Sample)

Ordinary Least Squares Logit

Effect On
Name of Variable Coefficient T-ratio Coefficient Probabi 1i ty T-rati 0

A rox. l

Homeowner has insurance Dependent Vari ab1e

Constant term1 - .119 -3.753 .023

Education
At least hi gh schoo 1
graduate .150 3.0 .982 .036 3.3

Income
Medium .082 1.7 .456 .013 1.7
Hi gh .049 .92 .264 .007 .89

Marital Status
Marri ed .099 2.1 .612 .019 2.3

Ri sk Avers ion
Medi urn .039 1.3 .355 .009 .80
Hi gh .099 .51 .688 .022 1.6

Prob1em and Know Someone
Serious Yes .598 7.6 3.622 .444 5.9
Minor Yes .524 7.9 2.674 .231 6.7
None Yes .112 .69 .580 .017 .70
Serious No .138 2.2 .726 .023 2.1
Minor No .068 1.3 .434 .012 1.5

Log (probabi 1i ty of
di saster) .020/unit 2.1 .120/unit .030/unit 2.3

Age .004/yr. 3.1 .026/yr. .0065/yr. 3.4

Years 1i ved inhouse - . 00030/yr. -1.9 - .0021 /yr. - .00052/yr. -2.2

Future damage
Can't estimate - .040 - .59 - .250 - .005 - .69
No damage - .237 -3.6 - 1. 822 - .019 -3.5
Some damage .00029/ $1000 .45 .0013/$1000 .00034/ $1000 .40

R2
= .251

1Estimated probability of homeowner purchasing insurance who:
(al is not a high school graduate,
(b) has low income,
(c) is not married,
(d) is not risk averse,
(el thinks there is no hazard problem while not knowing anyone with insurance, and
(fl expects $1 future damage.
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Appendix A.6.7 Determinants ofInsurance Purchase
(Regression for 25% Earthquake Sample)

Ordi nary Least Squares Logit

Effect on
Name of Variable Coeffi c i ent T-ratio Coefficient Probabi 1i ty T-ratio

(A rox. )

Homeowner has insurance Dependent Variable

Constant term1
- .194 -11.039 .00002

Educa ti on
At least high school
graduate .182 2.1 1.044 .GOO03 2.1

Income
Medi um .011 .13 .096 0 .21
High .067 .67 .454 .00001 .85

Marita 1 Status
Married - .032 - .40 - .138 - .32

Risk Aversion
Medium .175 1.4 1. 182 .00004 1.5
Hi gh .203 1.7 1.370 .00005 1.7

Prob1em and Know Someone
Serious Yes .842 5.4 11 . 748 .670 5.3
Minor Yes .810 6.3 11 .248 .552 6.1
None Yes 1.043 3.1 1g. 204 .999 3.1
Seri ous No .362 2.7 8.936 .109 2.6
Minor No .365 3.2 8.935 .109 3.2

Log (probability of
di sas ter) .025/unit 1.5 .138/unit .035/unit 1.5

Age - . 0006/yr. - .23 . 001l/yr . - . 00028/yr . - .075

Years 1i ved in house . 00019/yr. .57 . 00082/yr . .00021/yr. .47

Future damage
Can't estimate - .067 - .57 - .411 - .64
No damage - .196 -1.6 - 1.286 - .00001 -1.6
Some damage .00022/$1000 .26 .00081/$1000 .00020/$1000 .15

R
2 = .290

1Estimated probabil ity of homeowner purehasi ng i nsuranee who:
(a) is not a high school graduate,
(b) has low income,
(c) is not married,
(d) is not risk averse,
(e) thinks there is no hazard problem whi le not knowing anyone with insurance, and
(f) expects $1 future damage.
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Appendix A.6.8 Determinants ofInsurance Purchase
(Regression for 100% Earthquake Sample)

Ordinary Least Squares Logi t

Effect on
Name of Variable Coefficient T-ratio Coefficient Probabi 1i ty T-rati 0

A rox.

Homeowner has insurance Dependent Variable

Constant term1 - .149 -3.821 .021

Education
At 1east hi9h school
graduate .168 3.9 1.028 .036 4.1

Income
Medi um .062 1.5 .342 .008 1.5
Hi gh .054 1.2 .282 .007 1.1

:'o1arita1 Status
Married .064 1.6 .409 .010 1.9

Ri sk Avers i on
Medium .086 1.3 .626 .018 1.6
High .133 2.1 .882 .029 2.3

Prob1em and Know Someone
Serious Yes .641 9.3 3.764 .464 7.3
Minor Yes .584 10.1 3.022 .289 8.4
None Yes .299 2.1 1.566 .073 2.1
Serious No .183 3.2 1. 005 .035 3.2
Minor No .130 2.7 .779 .024 2.8

Log (probabi 1i ty of
di saster) .021/unit 2.6 .124/unit .031/unit 2.8

Age .0030/yr. 2.6 . 019/yr. . 005/yr. 2.9

Years 1i ved inhouse - .00022/yr. -1. 5 - .0015/yr. - .0004/yr. -1. 8

Future damage
Can't estimate - .041 - .71 - .250 - .005 - .81
No damage - .207 -3.6 -1.464 - .016 -3.6
Some damage .00031/$1000 .63 .0018/$1000 .0005/$1000 .65

R2
= .248

lEstimated probability of homeowner purchasing insurance who:
(a) is not a high school graduate,
(b) has low income,
(c) is not married,
(d) is not risk averse,
(e) thi nks there is no haza rd problem whil e not knowi ng anyone wi th ins urance, and
(f) expects $1 future damage.
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Appendix A.6.9 Determinants of Insurance Purchase
(Regression for 75% Combined Sample)

Ordinary Least Sguares Log it

Effect on
Name of Variable Coefficient T-ratio Coefficient Probabil i ty T-ratio

A rox. )

Homeowner has insurance Oependent Vari ab1e

Constant tenn1
.254 -1.170 .237

Income
Medium .091 4.0 .485 .098 4.0
Hi gh .117 4.6 .609 .126 4.5

Past damage
No damage - .025 - . 99 - .109 - .019 - .79
Some damage .0015/$1000 1.2 .0129/$1000 .0032/ $1 000 1.3

Log (probabil ity of
disaster) .021/unit 3.8 .110/unit .027/unit 3.8

Problem and Know Someone
Seri ous Yes .607 18.9 2.991 .624 15.6
Minor Yes .513 14.5 2.352 .528 12.1
None Yes .249 5.8 1.174 .264 5.5
Serious No .208 6.2 .999 .220 5.7
Minor No .130 4.4 .680 .143 4.2

Type of hazard
Coas ta1 zone A .015 .59 .081 .015 .62
Coasta 1 zone 8 .013 .41 .086 .016 .51
Ri veri ne zone A - .102 -3.1 - .582 - .089 -3.2
Ri verine zone 8 - .031 - .81 - .148 - .026 - .73

R2
= .246

\stimated probability of homeowner purchasing insurance who:
(a) has low income.
(b) has suffered $1 past damage.
(c) thinks there is no hazard problem while not knowing anyone with insurance, and
(d) 1i ves in an earthquake area.
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Appendix A.6.10 Determinants ofInsurance Purchase
(Regression for 75% Flood Sample)

Ordinary Least Squares Logit

Effect on
Name of Variable Coeffi ci ent T-ratio Coefficient Probabi 1i ty T-ratio

(A rox. )

Homeowner has insurance Dependent Variable

Cons tan t term1 .261 -1. 102 .249

InCOO1e
Medium .080 3.0 .437 .090 3.1
High .126 4.2 .676 .146 4.1

Past damage
No damage - .078 -2.6 - .415 - .069 -2.4
Some damage .00082/$1000 .65 .0063/$1000 .0016/$1000 .69

Log (probabil ity of
disaster) .018/unit 2.7 .Og4/unit .024/unit 2.6

Problem and Know Someone
Serious Yes .590 16.7 2.895 .608 13.8
Minor Yes .471 11.3 2.150 .491 9.5
None Yes .251 5.6 1.189 .272 5.2
Serious No .215 5.4 1.040 .235 5.0
Minor No .151 4.0 .786 .172 3.9

Type of hazard
Coastal zone A .048 1.3 .234 .046 1.2
Coasta1 zone 8 .048 1.2 .259 .052 1.2
Ri veri ne zone A - .075 -1.8 - .441 - .073 -1.9

R2 = .266

1Esti mated probabi 1i ty of homeowner purchasi ng insurance who:
(a) has low income,
(b) has suffered $1 past damage,
(c) thinks there is no hazard problem while not knowing anyone with insurance, and
(d) lives in Riverine zone B.
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Appendix A.6.13 Validation of Insurance Purchase Model for Earthquake
Sample

For individuals having insurance:

Correctly Unable to Incorrectly
Classified Classify Classified

75% sample 38 36 26

25% sample 42 30 27

For individuals not having insurance:

Correctly Unable to Incorrectly
Classified Classify Classified

75% sample [ 66 29 5

25% sample 62 32 6
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